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The  Data  Base  for  the  May  1979 
Marine  Surface  Layer  Micrometeorological  Experiment 
at  San  Nicolas  Island,  California 

Theodore  V.  Blanc 

Atmospheric  Physics  Branch 
Environmental  Sciences  Division 

Abstract  —  One  hundred  thirty-six  hours  of  gradient  (profile)  and  bulk  aero¬ 
dynamic  measurements  of  momentum,  moisture,  and  sensible  heat  flux,  accompanied  by 
determinations  of  stability,  drag  coefficient,  roughness  length,  and  sky  radiation  were 
made  in  the  marine  atmospheric  surface  layer  over  the  Pacific  Ocean  from  an  upwind, 
low-profile  promontory  of  San  Nicolas  Island,  California.  Over  a  10-day  period  a  wide 
variety  of  meteorological  and  oceanographic  conditions  were  observed  in  which  30- 
minute  average  wind  speeds  ranged  from  2  to  17  m/s,  air-water  temperature  differences 
from  -2.1  to  +0.6°C,  dew  point-water  temperature  differences  from  -7.5  to  -2.0°C,  and 
Richardson  number  stabilities  from  -2.7  to  +0.1.  Subsequently,  10%  of  the  data  were 
acquired  under  stable  atmospheric  conditions  and  15%  at  wind  speeds  in  excess  of  12 
m/s.  The  micrometeorological  observations  were  accompanied  by  80  hours  of  aerosol 
size  distribution  observations  of  particles  ranging  from  0.3  to  14  flm  in  radius,  171 
hourly  measurements  of  upwind  wave  period  and  height,  59  hourly  measurements  of 
atmospheric  radon  (222Rn),  and  typically  twice  daily  high  resolution  radiosonde  measure¬ 
ments  for  determining  the  height  of  the  marine  inversion.  The  data  includes  measure¬ 
ment  error  values  for  the  various  flux  and  stability  related  parameters.  Because  the  data 
base  forms  a  unique  collection  of  maritime  observations,  considerable  care  has  been 
taken  to  present  the  data  in  an  easily  usable  form.  The  data  base  is  also  available  on 
magnetic  floppy  disk  and,  along  with  the  various  details  of  the  experiment,  in  graphic 
form  in  NRL  report  8363. 


1.  Introduction 

A  previous  NRL  formal  report  8363,  Blanc  (1981),  presented  a  detailed  description  and  analysis 
of  the  marine  surface  layer  experiment  conducted  at  San  Nicolas  Island,  California,  in  May  of  1979.  In 
that  earlier  report,  all  of  the  data  and  much  of  the  analysis  was  presented  in  a  graphic  format.  This 
report  presents  the  measurements  in  a  tabular  form  upon  which  the  previous  report  was  based. 
Because  the  data  base  represents  a  unique  collection  of  observations  made  under  an  unusually  wide 
variety  of  meteorological  and  oceanographic  conditions,  considerable  care  has  been  taken  to  present  the 
data  in  a  fashion  which  is  self-explanatory  and  which  is  conducive  to  its  easy  ulitization.  Interpretations 
of  the  data  which  may  differ  from  those  presented  in  Blanc  (1981),  or  which  may  have  different  objec¬ 
tives  in  mind,  are  invited.  Some  observations  of  precipitation,  visibility,  and  cloud  cover  made  in  the 
vicinity  of  the  micrometeorological  observation  site  are  available  in  Williams  et  al.  (1979).  The 
micrometeorological  data  presented  in  this  report  is  also  available  on  Hewlett-Packard  model  9885  or 
Tektronix  model  4907  compatible  floppy  disk  upon  request  to  the  author.  All  of  the  data  are  presented 
in  chronological  order  cataloged  in  local  Pacific  Standard  Time  (PST). 
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2.  Distribution  of  Observations  by  Day,  Hour,  and  Run  Number 


Table  2.1  —  Distribution  of  the  Observations  for  the  May  1979  Marine  Surface 
Layer  Experiment  at  San  Nicolas  Island,  California 
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Six  disit  number  indicate*  micrometeoroioficil  obaervation.  7905  +  (aix  dtsit  number  in  table)  “  run  number.  The  run  number  is 
data  run  start  time  (year,  month,  day,  hour,  minute)  in  local  Pacific  Standard  time  rounded  off  to  the  nearest  clock  half  hour.  See 
PP-  3-547. 

’indicates  aerosol  size  distribution  obaervation.  See  pp.  549-553. 

(Indicate*  wave  period  and  wave  height  observation.  See.  p  555-557 
dedicates  atmospheric  radon  observation.  See.  p.  558. 

□indicates  inversion-base  heifht  observation.  See.  p.  559. 
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3.  Micrometeorological  Observations 

The  272  half  hour  micrometeorological  observations,  presented  in  graphic  form  and  analyzed  in 
Blanc  (1981),  are  presented  in  tabular  form.  The  Businger  et  al.  (1971)  scheme,  described  in  Businger 
(1973),  was  used  to  compute  the  protile-derived  flux  and  stability  parameters  with  the  von  Karman 
constant  set  equal  to  0.40.  This  procedure  renders  the  Businger  et  al.  profile  scheme  equivalent  to  that 
proposed  by  Dyer  and  Hicks  (1970).  The  Friehe  and  Schmitt  (1976)  scheme,  described  in  Friehe  and 
Pazan  (1978),  was  used  to  compute  the  bulk-derived  flux  and  stability  parameters  with  the  Smith  and 
Banke  (1975)  formulation  for  drag  coefficient.  Approximately  190  parameters  are  presented  in  this  sec¬ 
tion  of  the  report  which  were  computed  and  stored  on  magnetic  disk  for  each  30-min  long  data  run. 
They  include  the  results  of  such  calculations  as  the  upwind  fetch  length  over  the  island  promontory,  the 
wind  speed  profile  escarpment  corrections,  the  error  values  for  the  various  flux  related  parameters,  and 
the  newly  proposed  composite  profile-bulk  flux  method  determinations.  The  roughness  length  and  drag 
coefficient  values  are  listed  beneath  the  various  scaling  parameter  columns.  The  data  contained  on 
magnetic  floppy  disk  are  cataloged  by  a  10-digit  run  number  which  represents  the  data  start  time  (year, 
month,  day,  hour,  minute)  in  local  Pacific  Standard  Time  rounded  off  to  the  nearest  clock  half  hour. 

It  is  of  interest  to  note  that  for  the  minor  event  of  profile  observed  downward  humidity  flux 
reported  in  this  section  and  in  Blanc  (1981)  for  4  May,  1979,  Matthews  and  Akkerman  (1979)  reported 
the  observation  of  fog  between  8:30  and  9:30  PST. 

In  retrospect,  the  selection  of  the  term  "total  heat  budget  flux"  in  this  section  and  in  Blanc  (1981) 
to  represent  the  sum  of  latent  heat,  sensible  heat,  and  shortwave  sky  radiation  was  unfortunate.  Fol¬ 
lowing  the  example  of  Friehe  and  Pazan  (1978),  we  should  have  employed  a  term  such  as  "net  heat 
flux,”  or  "perhaps  composite  heat  flux,"  since  we  did  not  have  available  a  measurements  of  incoming 
and  outgoing  longwave  radiation. 

For  a  listing  of  the  variable  labels  under  which  the  data  is  stored  on  magnetic  disk,  see  pp.  562- 
581.  For  a  listing  of  the  various  parameters  minimum,  maximum,  mean,  and  standard  deviation 
values,  see  pp.  560-561.  For  a  complete  listing  of  the  equations  employed  for  the  micrometeorological 
calculations,  see  pp.  564-598.  The  various  micrometeorological  computer  programs  are  listed  on  pp. 
600-627. 
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AIR  TEMP . 1  WIND  SPEED1 

(Celsius)  (Meter/sec) 

13.454  11.87 

AJR  TEMP, 2  WIND  SPEED2 

(Celsius)  (Meter/sec) 

13.539  10.98 


DEW  POINT  1 
(Celsius) 


DEW  P0INT2 
(Celsius) 
9.15 


TEMP  STRUC.1 
(Kel . xM-2/3> 
NO  DATA 

TEMP .STRUC.2 
(Kel.uM-2/3) 
NO  DATA 


WIND  DIR . 
(Deg . True) 
306.5 


BAR .PRES. 1 
(Millibar > 
1010.10 


SKY  RAD. 
(Wat  t/n2) 
-5 . 44E  02 


TIDE  TABLE  BAR. PRES. 2 

(Meter  MSL)  (Millibar) 

0.11  1011.20 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
14.141  286.656 


*  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS; 


HEIGHT,  Zt  POT. TEMP. 1  VIR . TEMP .  1 
(Meters)  (Celsius)  (Celsius) 

18.35  13.633  14.750 

HEIGHT,  Z2  POT. TEMP. 2  VIR. TEMP. 2 

(Meters)  (Celsius)  (Celsius) 

9.20  13.629  14.784 


V. POT. TEMP. 1  ABS. HUMID. 1  REL. HUMID. 1 
(Celsius)  (Kg/«3)  (Percent) 

14.930  9.095E-03  78.27 

V. POT. TEMP. 2  ABS. HUMID. 2  REL. HUMID. 2 
(Celsius)  (Kg/n3>  (Percent) 

14.874  B.740E-03  74.74 


SPEC. HUMID. 1  VAP.PRES.l 
(Kg/Kg)  (Millibar) 
7 . 441E-03  12.031 

SPEC. HUMID. 2  VAP.PRES.2 
(Kg/Kg  >  (Millibar) 
7.144E-03  11.564 


S. VAP.PRES.l  REF. INDEX  1 
(Millibar)  (Kel.zM-2/3) 
15.371  NO  DATA 

S. VAP.PRES.2  REF. INDEX  2 
(Milliba-)  (Kel.xM-2/3) 
15.473  NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE; 


7905011530 
1 5 1  31 :20  PST 
1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 > : 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦"UP , — DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable ) 
-0.003  AT  ChH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1»Z2) 1/2 
12.99 

Z/L  AT  CMH 
-0.004 

Z/L  AT  10  METERS 
-0.003 

Z/L  AT  Z1 
-0.006 

Z/L  AT  Z2 
-0.003 

MONXN-OBUKHOV  LENGTH 
(Meters) 

-3.171E  03 


MOMENTUM  FLUX 
(Nt/«2) 

-3.37E-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

-1 . 51E-04 

LAT.HEAT  FLUX 
(Watts/«2) 

-3.73E  02 

SEN. HEAT  FLUX 
(Wat ts/n2) 

4.10E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/n2) 

-5.44E  02 

TPTA'.  HEAT  BUDGET  FLUX 
(ba . rs/n2> 

-9  12C  02 


FRICTION  VELOCITY 
(Meters/sec) 
5.246E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

2 . 352E-04 


SCALING  POT,  TEMP. 
(Kelvin) 

-6. 321E-03 


ROUGHNESS  LENGTH 
(Meters) 

5 . 652F-04 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 


GENERAL  FORM/DN/DZ- 
( (N1-N2) l/ILn(Zl/Z2>» 
(Z1*Z2)1/2J 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/D2-  9.94E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
D8H/DZ-  3.32E-05 


N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -8 . 92E-04 


GENERAL  FORM:  N'SLOPE- 
I(LnZ1-PSI)-( LnZ2-PSI ) 1 / 
[N1-N2J 

N-WIND  SPEED  (H/sec) 
Z-HEIGHT  (M)  Vert .Axis 
PSI-PSI1 

WS  SLOPE-  7.62E-01 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  2.30E  03 

N-POT. TEMP. (Kelvin) 
Z-MEICHT  (M)  Vert,  Axis 
PS1-PSI2 

PTK  SLOPE-  -B.55E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Ails 
PSI-NONE 

CT2  SLOPE -M0  DATA 


PSU  AT  71-  0  .  021139 

PSIl  AT  Z2-  0 . 010736 

P9I2  AT  Zl-  0.012775 
PS12  AT  Z2-  0.006466 


BOWEN  RATIO 
(no  units) 
-0.011 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Nt  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR  PRANDTL 
(H/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR  SCHMIDT 
NUMBER 
0,74 


BULK 

BEN  HEAT 
TRAN8F .COEF. 
0.92E-03 


BULK 

MOISTURE 
TRANSF  .COEF . 
1 .32E-03 


AIR  DENSITY 
(Kg/«3 ) 
1.2230 


•  GENERAL  NOTES; 

Accuracy  limitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of; 


AIR  SPECIFIC  HEAT 
(ITcal  ./Kg  Kel . ) 
2.4158E  02 


PTK 1 -PTK2-  ♦/-  .008  Kel. 


WATER  LAT.HEAT  MAP. 
(ITcal. /Kg) 

5.8968F  05 


•  MNTSNUU  ON  NKXT  PMK 
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RUN  NUNBERi  7905011530 

START  TIME!  13:31:20  PST 

START  DATE i  t  Hay  1979  (DAY  121) 


MARINE  8URFACE  LAYER 
NRL  HICROHETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE)  11  TUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS) i  6/Mln 
DATA  AVERAGING  PERIOD)  30  Min 


•  ESTIMATED  MICRQMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS i 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

13.528 

11.08 

9.22 

NO  DATA 

1011.10 

14.141 

-0.613 

-0.515 

0.639 

0.737 

HEIGHT 

POT. TEMP . 

VIR.TEMP. 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP. PRES. 

S. VAP .PRES. 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . xM-2/3) 

10.00 

13.626 

14.780 

14.876 

8.783E-03 

75.16 

7. 179E-03 

11 .620 

15.461 

NO  DATA 

»  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(+»S  table,  —Unstable  > 
-0.015  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHM-(Zl»Z2)l/2 
12.99 

2/L  AT  GHH 
-0.019 

Z/L  AT  10  METERS 
-0.014 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-6.903E  02 


FLUX  PARAMETERS 
(♦-UP, —DOWN) 


MOMENTUM  FLUX 
<Nt/n2> 

-2. 05E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.93E-05 

LAT.HEAT  FLUX 
(Watts/ m2) 

1 .22E  02 

SEN. HEAT  FLUX 
< Wat  ts/nH) 

8.97E  00 

SKY  AND  SOLAR  HEAT  FLUi 
<Watts/n2> 

-5.44E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/«2) 

-4.13E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec) 

4. 090E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.845E-05 

SCALING  POT .TEMP. 
(Kelvin) 

-1 . 773E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.418E-04 

DRAG  COEF, AT  10  METERS 
(Dimensionless) 

1 .361E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG,  VELOCITY 
(Meter 2/*ec2) 

-1 .672E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/cec  m3) 

4 . 925E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel./sec) 
7.249E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/«3  > 

1 . 2233 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  K«2 . ) 
2.4153E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kg) 

58966E  OS 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

16.109 

ABS. HUM ID. AT  WT  LEVEL 
(Kq/m3) 

1  . 215E-02 

BAR .PRE8.AT  WT  LEVEL 
(Millibar) 

1012.30 


BOWEN  RATIO 
(no  unit*) 
0.074 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-"s 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

172X 

172X 

89X 

BOX 

153X 

5X 

33X 

234X 

45X 

36X 

1  09X 

65X 

89X 

227X 

227X 

46X 

40X 

155X 

sx 

9X 

195X 

23X 

63X 

17BX 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATF : 


7905011530 
15:31:20  PST 
1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MJCR  QMETEOR  DLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD i  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 i 


STABILITY 


FLUX  PARAMETERS 

<  —UP , --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,— Unstable) 
0.008  [0.0?]  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-( Z1 *22) 1 /2 
12.99 

Z/L  AT  GMH 

-0.010  10.021 

Z/L  AT  10  METER8 
-0.008  [0.021 

MON1N-OBUKHOV  LENGTH 
(Meters) 

-1 . 245E  03 


MOMENTUM  FLUX 
<Nt/«2> 

-2.49E-01  [6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  «2) 

-1 . 72E-05  [ 8 , 0E-061 

LAT.HEAT  FLUX 
<Watt»/«2) 

-4.24E  01  (2 . 0E>01 1 

SEN. HEAT  FLUX 
(Watts/«2> 

6.52E  00  [ 3 . 0E+00 1 


TOTAL  HEAT  BUDGET  FLUX 
< Watts/«2) 

-5.17E  02  I3.0E+011 

BOWEN  RATIO 
(no  units) 

0.035  (0.0S) 


FRICTION  VELOCITY 
<  Meters/sec  > 

4.483E-01  (6. 0E-021 

SCALING  SPF.C. HUMID, 
(Kg/Kg) 

1.145E-04  [  3 .  OE-05 1 

SCALING  POT. TEMP. 
(Kelvin ) 

-1 . 065E-02  [2 . 0E-02 1 

ROUGHNESS  LENGTH 
(Meters) 

3.710E-04  [ 6 . OE-05 1 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Watts/«2>  (Meters) 

-5.44E  02  (2.0E+011  1.646E-U3  I4.0E-041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE8  AS  COMPUTED  VIA  THE  QTANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  CMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

29X 

29X 

2BX 

61  4X 

37X 

OX 

56X 

33X 

14X 

1S1X 

29X 

44X 

301 
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KARINE  SURFACE  LAYER  HI CRONE TEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
NARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  •  »  MICROHETEOROLOCICAL  DATA  •  *  •  * 


RUN  NUMBER i 
START  TIME: 
END  TIME: 
START  DATE: 


790501 1600 
16  s  1  : 30  PST 
16:31:40  PST 
1  May  1979  (DAY  121 ) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1>UPPER  LEVEL,  2-LOWER  1  EVEL 


*  ANALOG  CHANNEL  RAN  DATA  (AVERAGE  VDCH 


No  .  00 

VO..T  .  REF  .  A 
6.205 


No. 01  No. 02  No. 03 

TEMP . STRUC . 1  TEMP . STRUC . 2  DEW  POINT1 
0.001  0.001  S.106 


No. 04 
DEW  P0INT2 
4.974 


No  .  OS 

WIND  SPEED1 
6.273 


No  .06 

WIND  SPEED2 
5.921 


No  .07 

BAR. PRES. 2 
4.678 


No  .00 
SKY  RAD. 
3139 


No  09 
WIND  DIR. 
4.799 


No  .  10 

No  .  11 

No  .  12 

No.  13 

No  .  14 

No.  15 

No.  16 

BULK  WT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

4.430 

3.917 

2,512 

0  .  001 

0.001 

0.001 

0 . 001 

No  .  17 

VOLT. REF. B 
6.205 


i*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS. 


No  .1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coef f . ) 

(Coef<  > 

1411  134335 

1421  134974 

0 . 157 

106 

-0 . 009 

0  .  ooo 

0 . 000 

0.993 

0.959 

»  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT. REF .DEV 

VOLT .REF. DEV 

ZERO  REF  DEV 

AC  VO-  i  .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AU  FREQUENCY 

( No . scans) 

(No . scans) 

(No  . 

scans) 

A(No . > . 005V) 

B ( No . > • 0  05V ) 

(No . > . 002V) 

(No . >5V ) 

(No  .  MHz) 

(VAC) 

(Hz  > 

0 

0 

180 

0 

0 

0 

0 

0 

1 !  5  •  1 

59 . 92 

*  OBSERVED  MICROHETEOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS 


AIR  TEMP . 1 
(Celsius) 
13.434 

AIR  TEMP. 2 
(Celsius) 
13.497 


WIND  SPEEDl 
(Meter/sec ) 
12.08 

WIND  SPEED2 
(Meter/sec  > 
11.11 


DEW  POINT1 
(Celsius) 
10.17 

DEW  P0INT2 
(Celsius) 
9.32 


TEMP. STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

TEMP. STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 


»  CALCULATED  M I CR OME1 EOR OLOG I CAL  PARAMETERS: 


WIND  DIR. 
(Deg .True) 
308.2 

TIDE  TABLE 
(Meter  MSL) 
0.08 


BAR. PRES. 1 
(Millibar) 
1009.97 

BAR .PRES. 2 
(Millibar ) 
1011 . 07 


SKY  RAD. 
(Watt/n2) 
-4.38E  02 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
14.061  266 .  67*5 


HEIGHT,  Z1 

(Meters) 

18.35 


POT. TEMP. 1 

(Celsius) 

13.613 


VIR.TFMP.l 

(Celsius) 

14.768 


V. POT. TEMP . 1 

(Celsius) 

14,947 


ABS. HUMID. 1 
(Kg/«3> 

9 . 356E-03 


REL. HUMID. 1 
(Percent  > 
80.62 


SPEC. HUMID. 
(Kg/Kg) 

7 . 656E-03 


1  VAP.PRES.1 
(Millibar ) 
12.375 


S. VAP.PRES.1 
(Millibar  ) 
15.349 


REF. INDEX  1 
(Kel .iM-2/3) 
NO  DATA 


HEIGHT,  Z2 
(Meters) 
9.20 


POT. TEMP .2 

(Celsius) 

13.508 


VIR . TEMP .2 

(Celsius) 

14.757 


V.  POT.  TEMP., 
(Celsius) 

14.848 


ABS. HUMID. 2 
(Kg/«3) 

8 . 845E-03 


REL. HUMID. 2 
(Percent  > 
75.83 


SPEC. HUMID. 
(Kg/Kg) 

7 . 230E-03 


VAP.PRES.2 
(Millibar ) 
1 1 .701 


S . VAP.PRES.2 
(Millibar ) 
15.430 


REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 


•  CONTINUED  BELOW 


RUN  NUMBER : 
START  TIME: 
START  DATE: 


7905011600 
16 i  1 : 30  PST 
1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NIC0LA8  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 
DATA  SAMPLINC  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BU8INGER , 1973) i 


STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable , --Unstable) 
0.008  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH-<Z1»Z?)1/2 
12  99 

Z/L  AT  GMH 
0-012 

Z/L  AT  10  METERS 
0  009 

Z/L  AT  Z1 
0.017 

Z/L  AT  Z2 

0  008 

MONIN-OBUKHOV  LENGTH 
(Meters) 

1 . 107E  03 

PSI1  AT  Zl-  -0.077926 
PSI1  AT  Z2-  -0.039069 
PSI2  AT  Zl-  -0.105306 
PSI2  AT  Z2-  -0.052796 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


MOMENTUM  FLUX 
(Nt/n2) 

-3 . 46E-0 1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

-2.02E-04 

LAT.HEAT  FLUX 
(Wat  ts/n2 ) 

-4.98E  02 

SEN. HEAT  FUJX 
(Watts/*2) 

-1 . 24E  01 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/«2 ) 

-4.38E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

-9.48E  02 

BOWEN  RATIO 
(no  units) 

0.025 


8CALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 
5.316E-01 

SCALING  SPEC . HUHD . 
(Kg/Kg) 

3. 104E-04 


SCALING  POT.  TEMP. 
(Kelvin) 

1 . 879E-02 


ROUGHNESS  LENGTH 
(Meters) 

5 . 908E-04 


DRAC  COEF.  AT  10  METERS 
(Dinenslonless) 

2.264E-03 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ* 

[ (N1-N2) ]/[Ln(Zl/Z2>» 
(Z1«Z2) 1/21 

N-WIND  SPEED  (M/sec) 
Z-HEICHT  (Meters) 
DWS/DZ-  1.08E-01 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICHT  (Meters) 
DSH/DZ-  4.76E-05 


N-POT. TEMP. (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  2.88E-03 


PROFILE  SLOPES 
(♦-INCR.WITH  HEIGHT) 


GENERAL  FORM :' N ' SLOPE- 
[ (LnZ1-PSI>-(LnZ2-PSI> 1/ 
INI -N2) 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

WS  SLOPE-  7.52E-01 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-MEIGHT  (M)  Vert  Axis 
PSI-PSI? 

SH  SLOPE*  1.74E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PS1-PSI2 

PTK  SLOPE-  2 .  BHE  01 

N-LnTENP , STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
PS1-NONE 

CT2  SLOPE-NO  DATA 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK 

SEN  HEAT 
TRAN8F , COEF . 
0.92E-03 


BULK 

MOISTURE 
TRANSF .COEF , 
1 . 32E-03 


AIR  DENSITY 
(Kg/«3> 

1  . 2228 


*  GENERAL  NOTES: 
NONE 


AIR  SPECIFIC  MEAT 
(ITcal ./Kg  Kel . ) 

2 . 4161 E  02 


MATER  LAT.HEAT  VAP . 
(ITcal  ./Kg  > 

5.8970E  05 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUNSERi 
START  TINE i 
START  DATE i 


79150 11600 
16 1  1 1 30  P8T 
1  May  1979  (DAY  121 > 


NARINE  SURFACE  LAYER 
NRL  HICRONETEOROLOGY 
SAN  NIC0LA8  ISLAND,  CAL 


PRINT  DATE t  11  JUN  1980 

DATA  8ANPL1NG  RATE  (ALL  CHANNELS > :  6/Nin 

DATA  AVERAGING  PERIOD:  30  Hin 


*  ESTIMATED  HICRONETEOROLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter /sec) 

(Celsius) 

( Kel . kM-2/3  > 

(Millibar) 

(Celsius) 

(Keluin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

13.490 

11.22 

9.43 

NO  DATA 

1010.90 

14.061 

-0.572 

-0.474 

0.697 

0.795 

HEIGHT 

POT. TEMP. 

VIR.TEHP. 

V.POT.TEhP. 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP . PRES . 

S. VAP. PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . kN-2/3) 

10.08 

13.588 

14.758 

14.856 

B.906E-03 

76.40 

7 . 2B0E-03 

11.781 

15.420 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIC  <£  ET  AL,1978): 


INFERRED 

STABILITY 


CR AD. RICHARDSON  NUMBER 
(♦-Stable, —Unstable) 
-0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GNH-(Zl«Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.017 

Z/L  AT  10  METER8 
-0.013 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-7.616E  02 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


MOMENTUM  FLUX 
(Nt/n2) 

-2.I1E-01 

HUMIDITY  FLUX 
(Kq/ssc  «2> 

4.72E-05 

LAT.HEAT  FLUX 
(Watt*/«2> 

1  .  16E  02 

SEN. HEAT  FLUX 
( Wit ts/n2) 

0.53E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n2> 

-4.38E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(heters/sec) 

4. 155E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-9 . 277E-03 

SCALING  POT. TEMP. 
(Kelvin) 

-1 .659E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 . 556E-04 

DRAG  COEF.AT  10  METERS 
(DIAsntionless) 

1 .371E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Me ter 2/sec 2) 

-1 .727E-01 

WITH  ABS.  HUMIDITY 
(Hater  Kg/sec  n3> 

4 . 715E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

6 . 893E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3  > 

1 . 2233 

AIR  SPECIFIC  HEAT 
(ITcil ./Kg  Kel . > 
2.4157E  02 

WATER  LA.. HEAT  VAP . 
(ITcal./Kg) 

5.B968E  05 

VAP. PRES. AT  WT  LEVEL 
(Mlllibir ) 

16.024 

ABS. HUMID. AT  WT  LEVEL 
(Kg/*3> 

1 . 209E-02 


TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2) 

-3.13E  02 


BAR. PRES. AT  WT  LEVEL 
(Mlllibir) 

1012.18 


BOWEN  RATIO 
(no  units) 
0.073 


e  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-': 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT . MEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP. 

ROUGH . 
LENGTH 

DRAG 

COEF 

98X 

106% 

78% 

63% 

76% 

5% 

33% 

139% 

39% 

24% 

37% 

59% 

78% 

236% 

236% 

46% 

41% 

164% 

5% 

10% 

204% 

23% 

64% 

187% 

43% 

40% 

•  CONTINUED  BELOW 


RUN  NUNBER:  7905011600 

START  TIME:  16:  1:30  PST 

START  DATE:  1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDIHC  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦■UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦>Stible,—Un*  tibia) 
0.002  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1*Z2>1 /Z 
12.99 

Z/L  AT  GMH 
0.003  (0.02) 

Z/L  AT  10  METERS 

0.002  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

4.633E  03 


MOMENTUM  FLUX 
(Nt/«2) 

-2.61E-01  C6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  «2> 

-4.99E-05  I8.0E-06) 

LAT.HEAT  FLUX 
(Witts/«2) 

-1.23E  02  [2.0Et011 

SEN. HEAT  FLUX 
(Witt»/«2) 

-5.75E  00  (3 . 0E  +  0  0 ) 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/n2) 

-4.30E  02  C2.0E+011 

TOTAL  HEAT  BUDGET  FLUX 
( Hi f  tt/*2 ) 

-4.55E  02  1 3 . lE^Ol ) 

BOWEN  RATIO 
(ns  units) 

0.044  10.08) 


FRICTION  VELOCITY 
(Mettr s/sec  > 

4.5S5E-01  [ 6 . 0E-02) 

SCALING  SPEC. HUMID. 
(Kg/Kg> 

1.907E-04  (3. IE-05) 

SCALING  POT. TEMP. 
(Kelvin  > 

1.29BE-02  (2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

3 . 960E-O4  (6.0E-05) 

DRAG  COEF.AT  10  METERS 
(Meters) 

1.670E-03  (4.0E-04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦ar-«: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1 0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  MEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP. 

ROUGH. 

LENGTH 

DRAG 

COEF 

58X 

59X 

27X 

25SX 

194X 

IX 

SOX 

SIX 

131 

111X 

1 07X 

43X 

28% 

•  END  Of  DATA  RUN 
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MARINE  SURFACF  LAYER  M ICR ONE  TEOROLOG I CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  «  *  M1CR0MET  EORDLOCICAL  DATA  «  *  »  « 


RUN  NUMBER:  7905011630 

START  TIME:  16:31:50  PST 

END  TIME:  17:  2:  0  PST 

START  DATE:  1  May  197V  (DAY  1^1) 

*  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC): 

No. 00  NO. 01  NO. 02  No. 03  No . Q4 

VOLT. REF. A  TEMP . STRUC . I  TEMP . STRUC . 2  DEW  POINT1  DEW  P0INT2 

6.205  0.000  0.001  5.203  5.012 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 


NOMENCLATURE 

:  1 =UPPER  LEVEL,  2-LOWER 

1  EVEL 

No  .  05 

No  .  06  No. 07 

No  .  06 

No  09 

WIND  SPEED1 

MIND  SPEED2  BAR. PRES. 2 

SKY  RAD. 

MIND  DIR 

6.  190 

5.832  4  668 

2.372 

4.839 

No  .  1  0 

No.  1  1 

No.  12 

No  .  13 

No  .  14 

No  .  15 

BULK  WT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  fLAG 

ZERO  REF. 

SPARE  A 

4 . 344 

3.869 

2 .516 

0.001 

0.001 

0.001 

No  .  16 
SPARE  B 
0.001 


No  .  17 

VOLT .REF .B 
6 . 205 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2ECAL 

UTBFCAL 

MSI  EC 

US2EC 

AIR  TEMP . 1 

AIR  TEMP.? 

HE IGHT /LENGTH 

PATH (Meters) 

(Volts) 

< Vol ts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  133803 

1421  134343 

0.157 

1  08 

-0.009 

0.000 

0  .  000 

0 .993 

0.959 

*  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT .REF .DEV 

VOLT  ■  RET . DEV 

ZERO  REF. DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(No  . 

scans) 

A ( No . > . 0D5V> 

P(No . > . 005V) 

(No .  )  .  002V) 

(No . >5V> 

(No . > 1Hz ) 

(VAC  ) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59 . 87 

*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ,.~UVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


ATR  TEMP  .  1 
(Celsius) 
13. 38B 

MIND  SPEED1 
(Meter/sec ) 
11.92 

DEW  POINTl 
(Celsius) 
10.75 

TEMP . STRUC . 1 
<  Kel . xH-2/3 ) 
NO  DATA 

WIND  DIR. 

( Deg . True) 
309.5 

BAR .PRES . 1 
(Millibar) 

1 009 . 8? 

SKY  RAD 
(Watt /n2 ) 
-3.31E  02 

BULK  UT  TEMP 
( Celsi us ) 

13 .977 

MEAN  AIR  TEMP 

(Kelvin) 

286.571 

AIR  TEMP. 2 
( Celsius ) 
13.434 

WIND  SPEED2 
(Meter /sec  > 
10.94 

DEW  POINT? 
(Celsius) 
9.55 

TEMP. STRUC. 2 
(Kel . xM-2/3  > 
NO  DATA 

TIDE  TABLE 
(Meter  MSl ) 

0  .  05 

BAR  PRES. 2 
(Mill: bar) 
1010.92 

»  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

13.568 

VlR.TEMP.l 

(Celsius) 

14.775 

V. POT. TEMP . ! 

(Celsius) 

14.955 

ABS. HUMID. 1 

(Kg/n3) 

9.724E-03 

REL .HUMID. 1 
(Percent ) 

64 . 04 

SPEC  HUMID. 
(Kg/Kg  ) 

7 . 958E-Q3 

1  VAP . PRES . 1 
(Mil libar ) 

I 2 . B59 

S. VAP. PRES. 1 
(Millibar > 
15.301 

REF.  INDEX  1 
(Kel .kM'2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters ) 
9.20 

POT. TEMP. 2 

(Celsius) 

13.524 

VIR . TEMP . 2 

(Celsius) 

14.714 

V.POT .TEMP .2 

(Celsius) 

14.804 

ABS. HUMID. 2 
( Kg/fi3 ) 
8.9B2E-03 

REL. HUM  ID. 2 
(Percent ) 
77.32 

SPEC. HUMID. 
(Kg/Kg) 

7 . 342E-03 

2  VAP .PRES  2 
( Mi  1 1 ibar ) 

1 1 . 880 

S . VAP .PRES. 2 
(Mill ibar ) 
15.364 

REF. INDEX  2 
(Kel . xH-2/3 ) 
NO  DATA 

*  CONTINUED  below 

RUN  NUMBER 
START  T IMF 
START  DATE 

7905011630 

16:31 : 50  PST 

1  May  1979  (DAY  121) 

MARINE  SURFACE  LAYER 

NRL  MICROMETEOROL0GY 

SAN  NICOLAS  1S1AN1),  CAL 

PRINT  DATE ;  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1 =UPPER  LEVEL,  2*LOWER  LEVEL 

*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS  PROF  ILE  St  OPES 

( +-UP , -=DOWN )  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦«INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 

( +=Stab le , -=Uns  tab le ) 
0.014  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 

(Meter)  GMH* ( 2 l*Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
0  .  020 

Z/L  AT  10  METERS 
0.015 

Z/L  AT  Z1 
0  .  028 

Z/L  AT  Z2 
0.014 

MONIN-OBUKHOV  LENGTH 

(Meters) 

6.480E  02 

PSI1  AT  Z1=  -0.133103 

PSI1  AT  Z2*  -0.066733 

PSI2  AT  71*  -0 .179869 

PS12  AT  22*  - D  .090100 


MOMFNTUM  FLUX 
(Nt/m2) 

-3.26E-01 

HUMIDITY  F  LUX 
(Kg/sec  «2) 

-2 . 70E-04 

LAT .HEAT  FLUX 
(Uatts/«2> 

-6.66E  02 

SEN. HEAT  FLUX 
(Wa»Ts/fi2> 

-1 . 93E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat ts/n?) 

-3.31E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2) 

-1 . 02E  03 

BOUEN  RATIO 
(no  unit*) 

0 . 029 


FRICTION  VELOCITY 
( Meters/sec > 

5. 160E-01 

SCALING  SPEC • HUMD , 
(Kg/Kg) 

4 .273E-04 


SCALING  POT.  TEMP. 
(Kelvin) 

3 . 025E-02 


ROUGHNESS  LENGTH 
(Meiers) 

5 . 350E-04 


DRAG  COEF.  AT  10  METERS 
(Di tension  less ) 

.V186F  O-S 


GENERAL  FORM : DN/DZ= 
r (N1-N2) )/[Ln(Zl/Z2)« 
<  Z1 *Z2) 1/21 

N=W  I ND  SPEED  (M/sec ) 
Z=HEIGHT  (Meiers) 
DUS/DZ=  1 . 09E-01 


N*SPEC .HUMIDITY  (Kq/Kg) 
Z=HE IGHT  (Meters) 
DSH/DZ=  6.87E-05 


N=POT . TEMP . (Kelvin) 
Z=HE1GHT  (Meters) 
DPT/DZ*  4.87E-03 


GENERAL  FORM:'N'SLOPE* 
l (LnZl-PSI )- ( LnZ2-PSI )  1/ 
IN1-N21 

N-UIND  SPEED  (M/sec ) 

Z=HE IGHT  <M>  Ver  t .Axis 
PSI-PSI1 

MS  SLOPE*  7.75E-01 

N=SPEC .HUMIDITY  (Kg/Kg> 
Z=HE IGHT  <M>  Vert .Axis 
PSI “PS12 

SH  SLOPE*  1.26E  03 

N=POT , TEMP . (Kelvin) 
2=HE1CHT  (M)  Ver 1 .Axis 
PSI*PSIT 

PTK  SLOPE*  1.79E  01 

N*LnTEMP .STRUC. (KxM-2/3) 
Z*HEIGHT  (ft)  Vert. An  is 
PS I -NONE 

CT2  SLOPE*N0  DATA 


■  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 . 4 


GRAVITATION 
ACCFLERAT I  ON 
<  M/sec  ?> 
9.7959 


PROFILE 
TUR  PRANDTL 
NUMBER 
0.74 


profile 

TUR . SCHMIDT 

NUMBER 

0.74 


BULK 

SEN  HEAT 
TRANSF  .  COE  F . 
0 .92E-03 


BULK 

MOISTURE 
TRANSF .COEF  . 
1 . 32E -  03 


AIR  DENSITY 
(Kg/«3  ) 

1  2227 


•  GENERAL  NOTES: 
NONE 


AIR  SPECIFIC  HEAT 
(Ileal . /Kg  Kel . > 
2.4165E  12 


W1TER  LAT  .HEAT  WAP  . 
(  ITcal  .  /Kg) 

5 .  R973E  05 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  79050 1  1630  MAR  I  N£  SURFACE  LAVER  PRINT  DATE:  11  JUN  1980 

START  TIME:  16:31:50  PS1  NR l  MICROMETE OROLOCY  DATA  SAMPLING  RATE  < ALL  CHANNELS);  6/Min 

START  DATE:  1  M*y  1979  (DAY  121)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  I : 

FLUX  PARAMETERS 

STABILITY  (♦-UP, --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMFNTUM  FLUX  FRICTION  VELOCITY 

(Nf/»?)  <M«t«r»/»*c> 

0.007  10.02)  AT  GMH  -2.49E-01  16.0E-021  4.486E-01  (6.0E-Q21 

GEOMf  TRIC  MEAN  HEIGHT  HUM I D I T Y  FLUX  SCALING  SPEC. HUMID, 

<M*t *r>  GMH- <71*Z2>1/2  <Kq/»»c  *2)  (Kq/Kq> 

12. 9v  -B.97E-63  (8.0E-06)  3.I42E-04  (3.0E-03) 

LAT.HEAT  FLUX  SCALING  POT. TEMP. 

<V*t  f«/«2)  tK*]*in> 

-2.21E  02  C2 . 0F*01  1  2.517E-02  (2.0E-02J 

SEN. HEAT  FLUX  ROUGHNESS  LENGTH 

<W«'T*/n2)  (M#t#r«> 

-I.2DE  Of  13. 0E  *00  J  3653E-04  (6.0E-03) 

SXY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  \ 0  METERS 
<W«Tts/n2)  (M#t«r*) 

-3.31E  02  1 2 . 0E^0 1  )  1.6441  0  *.  I4.0E-04] 

TOTAL  HEAT  BUDGET  FLUX 
( W»tt»/«2) 

-4.01E  02  (3.01*01) 

BOWEN  RATIO 
(no  units) 

0.046  (0.081 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  CITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  D  IFFERf MCE  AND  ARE 

GRAD. RICH  It L  MOMENTUM  LAT.HEAT  SEN , HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL . SPEC  SCL.POT  ROUGH.  DRAG 

NO, AT  GMH  AT  1 0M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 

76*  78*  25*  I76X  126*  0*  113*  31*  12*  94*  117*  41*  2b* 


Z/L  AT  GMH 
0.009  (0.02/ 

?/L  A 1  10  HETER3 
0.007  (0.021 

NON  IN-OBUKHOV  LENGTH 

I  .  374E  03 


•  END  OR  DATA  RUN 
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KARINE  SURFACE  LAYER  H I CROME TEQROLOGI CAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  «  *  »  MICROMETEOROLOCICAL  DATA  *  »  •  • 


RUN  NUMBER i 
START  TIME! 
END  TIME) 
START  DATE) 


7905011700 
17«  2i10  P8T 
17 i 32 i 20  PST 
1  May  1979  < DAY  121) 


PRINT  DATE!  11  JUN  1980 
DATA  SAMPLING  RATE  < ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD!  30  Mm 
NOMENCLATURE:  1 ‘’UPPER  LEVEL,  2-LOWER  LEVEL 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC) i 


No. 00 

VOLT. REF. A 
6.205 


No. 01  No. 02  No. 03 

TEMP . STRUC . 1  TEMP . STRUC . 2  DEW  POINTl 
0.000  0.001  S.318 


No  .  04 
DEW  POINT2 
5.032 


No  .  05 

WIND  SPEED1 
6.193 


No. 06 

WIND  SPEFD2 
5.833 


No  .  07 
BAR .PRES. 2 
4.669 


No  .  08 
SKY  RAD. 
1622 


No  .  09 
WIND  DIR. 
4.804 


No. 10  No. 11  No. 12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
4.239  3.8VB  2.517 


No. 13  No. 14 

MANUAL  FLAG  ZERO  REF. 

0.001  0.001 


No. 15 
SPARE  A 
0 . 001 


No.  16 
SPARE  B 
0.001 


No.  17 

VOLT .REF. B 
6.205 


•  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS 

No.  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND  DP1FCAL 

DP2FCAL 

WTBFCAL 

WS  1  EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT /LENCTM 

PATH(Meters)  (Volte) 

(Volts) 

(Volts) 

(Coeff . . 

1411  132337 

1421  132867 

0  .  157 

110  -0,009 

0 . 000 

0 . 000 

0.993 

WS2EC 
(Coef f . ) 
0 .959 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scant)  (No. scans)  (No. scons) 
0  0  180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF . DEV 
A(No . ) . 005V)  B(No.).OOSV)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ .FLUX 
( No . )5V )  (No.)IHz) 

0  0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Hz) 

59.90 


•  OBSERVED  MICROMETEOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
13.234 

WIND  SPEED1 
(Meter/sec ) 
11.92 

DEW  POINTl 
(Celsius) 
11.43 

TEMP .STRUC. 1 
(Kel . «M~2/3) 
NO  DATA 

WIND  DIR. 

( Deg . Tr ue ) 
308.3 

BAR. PRES. 1 
(Millibar ) 
1009.85 

SKY  RAD. 
(Watt/n2) 
-2.26E  02 

BULK  WT  TEMP 
(Celsius) 

1  3 . 876 

MEAN  AIR  TEMP 

(Kelvin) 

286.420 

AIR  TEMP. 2 
(Celsius) 
13.287 

WIND  SPEED2 
(Meter /sec  > 
10.94 

DEW  P0INT2 
(Celsius) 
9.6  7 

TEMP .STRUC. 2 
(Kel . *M-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL > 
0.01 

BAR .PRES. 2 
(Millibar ) 
1010.95 

«  CALCULATED 

MICROMETEOROLOCICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

13.414 

VIR . TEMP . 1 

(Celsius) 

14.684 

V. POT. TEMP. 1 

(Celsius) 

14.864 

ABS . HUMID . 1 
(Kg/*3) 

i .  oiee-02 

REL. HUMID. 1 
(Percent  > 
88.84 

SPEC. HUMID. 1 
(Kg/Kg) 

8 . 33  IE-03 

VAP .PRES. 1 
(Millibar ) 
13.458 

S. VAP .PRES.  1 
(Mil libar ) 

15. 148 

REF. INDEX  1 
(Kel . *H-2/3> 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

13.377 

VIR .TEMP .2 

(Celsius) 

14.576 

V. POT. TEMP. 2 

(Celsius) 

14.666 

ABS. HUMID. 2 
(Kq/«3) 

9 . 05BE-Q3 

REL .HUMID. 2 
(Percent ) 
78.69 

SPEC. HUMID. 2 
(Kg/Kg ) 

7 . 400E-03 

VAP  PRES. 2 
(Millibar ) 
11.974 

S. VAP. PRES. 2 

(Millibar) 

15.217 

REF. INDEX  2 
(Kel . «M-2/3) 
NO  DATA 

•  CONTINUED  BELOW 


RUN  NUMBER! 
START  TIME: 
START  DATE: 


7905011700 
17:  2.10  PST 
1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦•up,— down)  scaling  parameters  partial  derivatives  (♦•incr.uith  height) 


GRAD. RICHARDSON  NUMBER 
(♦■8  table,—  Unstable) 
0. 012  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CHH-<Zl»Z2>1/2 
12.99 

Z/L  AT  GMH 
0. 017 

Z/L  AT  10  METERS 

0.013 

Z/L  AT  Z1 

0 . 02.1 

Z/L  AT  Z2 

a. ai2 

MON  IN*- OBUKHOV  LENGTH 
(Meters) 

7.846E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-3.38E-01 

HUMIDITY  FLUX 
(Kq/sec  *2) 

-4.23E-04 

LAT  HEAT  FLUX 
(Wat ts/«2> 

-1.04E  03 

SEN . HEAT  FLUX 
(Wettt/«2) 

-1  68E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wattt/«2> 

-2.26C  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watta/n2> 

-1.29E  03 


FRICTION  VELOCITY 
(M*t*r*/**c ) 

5 . 2S6E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq ) 

6 , 5B1E-04 


SCALING  POT.  TEMP. 
(Kelvin) 

2 . 590E-02 


ROUGHNESS  LENGTH 
(Meters) 

5 . 6BBE-04 


DRAG  COEF.  AT  10  METERS 
(Dlnentlonless) 

2. 26SE-  03 


GENERAL  FORMiDN/DZ- 
l (N1-N2) l/[Ln(Zl/Z2)« 
(Z1*Z2> 1/21 

N-WIND  SPEED  (H/eec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  1.09E-01 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Meters) 
DSH/DZ-  1.04E-04 


N-POT  TEMP. (Kelvin) 
Z -HEIGHT  (Meters) 
DPT/DZ-  4 , 08E-03 


GENERAL  FORM:'N'SLOPE* 

I (LnZl-PSI)-(LnZ2-PSI ) 1/ 
IN1-N2) 

N-WIND  SPEED  < M/sec > 
Z-HEIGHT  (M)  Ver t .Axis 
PSI-PSI1 

WS  SLOPE-  7. 6 IE-01 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert  .Aii« 
PSI-PSI2 

SM  SLOPE*  8.21E  02 

N-POT.  TEMP  .(Kelvm) 
Z-HEIGHT  (M'  Vert.  Aim 
PSI-PSI2 

PTK  SLOPE*  2.09E  G1 

N-LnTEMP .STRUC. (KiM-2/3) 
Z-HEIGHT  <M>  Vert. Ail« 

PS I -NONE 

CT2  SLOPE-MO  DATA 


PSI 1  AT  Zl-  -0.109924  BOWEN  RATIO 

PSI1  AT  Z2-  -0. 0351 12  (no  unite) 

P6I2  AT  Zt-  -0.148546  0.016 

P8I2  AT  Z2-  -0.074476 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(N#  unit*) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/eec  2)  NUMBER 

9.7939  0.74 


PROFILE 
TUR  SCHMIDT 
NUMBER 
• .  74 


BULK  BULK 

SEN  HEAT  MOISTURE 

TRANSF . COEF .  TRANSF .COEF . 
0.92E-03  I.32E-03 


AIR  DENSITY 
(Kg/n3 ) 

1 . 2232 


•  GENERAL  NOTES: 
NONE 


AIR  SPECIFIC  HEAT 
(ITcal ./Kq  Kel . ) 
2.4170E  02 


WATER  LAT, MEAT  VAP . 
(ITcal/Kq> 

S.B9B1E  05 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER i  7905011700 

START  TIME:  17s  2:10  PST 

START  DATE:  1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICR  OMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICROMETEOROLOC ICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celeiue) 
13.280 

HEIGHT 

(Meters) 

10.00 


HIND  SPEED 
(Meter/eec  > 
11.06 

POT .TEMP . 
(Celsius) 

1 3 . 376 


DEW  POINT 
<  Celsi us ) 
9.88 

VIR .TEMP  . 
(Celsius) 
14.588 


V . POT . TEMP . 
(Celsius) 

14 . 686 


PRINT  DATE:  11  JUN  1900 

DATA  SAMP L INC  RATE  (ALL  CHANNELSl: 

DATA  AUERACIA;  PERIOD:  30  Min 


TEMP . STRUC ,  BAR, PRES. 

( K*1 . xH-2/3)  (Millibar) 
NO  DATA  1010.85 


BULK  UT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.876  -0.595 


ABS .HUMID , 
(Kq/n3> 

9. 188E-03 


REL .HUMID. 
(Percent ) 
79 .86 


SPEC .HUMID . 
(Kg/Kg  > 
7.507E-03 


POT-WT  TEMP 
(Kelvin ) 
-0.497 

VAP .PRES . 

(Millibars) 

12.146 


•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,I978)r 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(+»UP .--DOWN) 


INFERRED 

SCALING  PARAMETERS 


VIR-UT  TEMP 
(Kelvin) 
0.7J2 

S.VAP .PRES . 
(Mill ibars) 
15  209 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V  ,  POT -U  T  TEMP 
(Kelvin) 

0.810 

REF . INDEX 
(Kel . *M-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -*Un* table) 
-0.014  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMHM  Z  1»Z2)  1/2 
1299 

Z/L  AT  GMH 
-0.018 

Z/L  AT  10  METERS 
-0.014 

honin-obukhov  length 

(Meters) 

-7.027E  02 


MQMFNTUM  FLUX 
(Nt/m2> 

-2.04E-01 

HUMIDITY  FLUX 
(Kg/sec  *2) 

4.03E-05 

LAT.HEAT  FLUX 
(Watts/n2> 

9 . 96E  01 

SEN. HEAT  FLUX 
(Uatt<i/n2) 

8.74E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wa  t  r  s/«2  > 

-2.26E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/m2) 

-1.18E  02 

BCJWEN  RATIO 
(no  unit«) 

0 . 988 


FRICTION  VELOCITY 
( Meters/sec ) 

4. 079E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-B.077E-05 

SCALING  POT. TEMP . 
(Kelvin) 

-1 .731E-02 

ROUGHNESS  LENGTH 
(Meters  > 

2397E-04 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1  360E-03 


WITH  LONG.  VELOCITY 
(Meter2/*ec2) 

-1 .664E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4 . 033E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel  .  /sec  ) 

7 . 061F  -  03 


AIR  DENSITY 
(Kq/a3  > 

1 . 2239 

AIR  SPECIFIC  HEAT 
( ITcal • /Kg  Kel  > 
2.4J62E  02 

WATER  LAT.HEAT  VAP . 
(ITc  ai  ./Kg ) 

5.8960E  05 

VAP. PRES. AT  WT  LEVEL 
(MU  1  ibar  ) 

15.830 

ABE . HUMID . AT  WT  LEVEL 
<Kg/m3> 

1  195E  02 

BAR  PRFS ■ AT  WT  L  EVEL 
(Mi  1 1 ibar ) 

1012.05 


*  MEASUREMENT  ERROR  ANAL YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or  -  * 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

friction 

SCL .SPEC 

SCL  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENGTH 

COFF 

87X 

97X 

76X 

52X 

65X 

5X 

42X 

11  7X 

38X 

MX 

2?X 

58X 

7t>\ 

231X 

231X 

46X 

42X 

159X 

3X 

14X 

201X 

23X 

65X 

182X 

4JX 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER:  7905011700 
START  TIME:  17:  2:10  P6T 
START  DATE:  1  May  1979  (DAY 


121  ) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J i 


FLUX  PARAMETERS 
(♦-UP , --DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable  ,  —Unstable  ) 
0.003  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*< Z1 »Z2 > 1 /2 
12.97 

Z/L  AT  GMH 
0.006  10.021 

Z/L  AT  10  METERS 
0.005  10.021 

MONIN-OBUKKOV  LENGTH 
( Met ere) 

2.112E  03 


MOMENTUM  FLUX 
(Nt/m2> 

-2.54E-01  ( 6 . 0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

-1.68E-04  I8.0E-06) 

LAT . HFAT  FLUX 
(Watt  s/«2  > 

-4. 16E  02  (2 . OE^Ol  1 

SFN.HEAT  FLUX 
(Wat  ts/m2) 

-9.40E  00  ( 3 . 0E*0 0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  »s/M2) 

-2-26E  0?  C2.0E+01 1 

TOTAL  MEAT  BUDGET  FLUX 
(Wat  t»/n2) 

-4.07E  02  13. OF ♦011 

BOWEN  RATIO 
(no  unite) 

0.042  (0,081 


FRICTION  VELOCITY 
(Meter e/eec ) 

4 . 523E- 0 1  (6 . QE-021 

SCALING  SPEC, HUMID. 
(Kg/Kg) 

5 . 289E-04  I3.0E-D5J 

SCALING  POT. TEMP. 
(Kelvin) 

2.028E-02  (2.0E-021 

ROUGHNESS  LENGTH 
( Meters) 

3 , 799E-04  (6 . 0E-05 1 

DRAG  COEF.AT  10  METERS 
<  Met ere ) 

1  6721  U  4  (4. OF -04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  "♦or-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VEl QC1TY 

SCI  SPEC 
HUMIDITY 

SCL  POT 
TtMP  . 

ROUGH. 

LENGTH 

DRAG 

ion 

71 X 

73X 

27X 

1  3BX 

MBX 

OX 

1  6 1  X 

46X 

13X 

83X 

133X 

44X 

.  >IX 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSIC8  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  »  •  MICROHETEOROLOGICAL  DATA  •  *  *  * 


RUN  NUMBER: 
START  TIME: 
END  TIME; 
START  DATE: 


7905011930 
19 i 30 i  0  PST 
19:59:50  PST 
0  n4|i  1979  (DAY  120) 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLINC  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGINC  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


«  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC>t 


No  ,  00 

No  .01 

No. 02 

No  .  03 

No  .  04 

VOLT .REF. A 

TEMP  STRUC. 1 

TEMP. STRUC. 2  DEW  POINT  1 

DEW  P0INT2 

6.205 

0.001 

0.001 

4.991 

5.022 

No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

No.  14 

BULK  WT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

3.934 

3.888 

2.515 

1.115 

0  .  001 

No  .05 

No  .  06 

No  .07 

No  .  08 

No  .09 

WIND  SPEED  1 

WIND  SPEED2 

BAR . PRES . 2 

SKY  RAD 

WIND  DIR 

7.066 

6.551 

4.679 

-0  .  092 

4.960 

No  .  15 

No  .  16 

No  .  17 

SPARE  A 

SPARE  B 

VOLT. REF  .B 

0  .  001 

0  .001 

6.205 

•*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND  WIND  SPEED 


ESCARPMENT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP . 1  AIR  Tf MR . 2 

MU  120346  1 421  129219 


UPWIND  NEAR  UPWIND  LAND  DP IFCAL  DP2FCAL 

HEIGHT/LENGTH  P ATHC  Meters)  (Volts)  (Volts) 

0,183  105  -0.009  0.000 


WTBFCAL 
(Volt*) 
0  .  000 


WS 1  F  t 
<Co«ff  •  ) 
0  992 


WS2EC 
(Coeff  .  ) 
0 .95? 


•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  Flag  ERROR  COUNT  DATA  BASE 
(No. scans)  (No, scans)  (No. scans) 
42  0  180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX 
A(No • > . 005V)  B(No . > . 005V)  (No.). 002V)  (No.)5V> 

0  0  0  0 


AC  FREQ . FLUX 
(No  .  MHi ) 

0 


AC  VOLTAGE 
(VAC) 

115  1 


AC  FREQUENCY 
(Hi ) 

59.09 


*  OBSERVED  MICROHETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS 


AIR  TEMP.l 
(Celsius) 
12.835 

WIND  SPEED! 
(Meter/sec  > 
13.58 

DEW  POINT  1 
(Celsius) 
9.49 

TEMP .STRUC  .  1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 
(Deg .True) 
313.6 

BAR .PRES.  1 
(Mi  1 1 ibar  ) 
1010.00 

SKY  RAD. 
<Watt/n2> 

1  . 28E  01 

BULK  UT  TEMP 
(Celsius ) 

1  3  577 

MEAN  AIR  TEMP 
(Kelvin) 

286  038 

AIR  TEMP. 2 
(Celsius) 
12.922 

WIND  SPEED2 
<  Meter/sec ) 
12. 18 

DEW  POINTS 
(Celsius) 
9.61 

TEMP .STRUC. 2 
(Kel . xh-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.06 

BAR .PRES. 2 
( Hi  1 1 j  bar  > 
1011 . 09 

CALCULATED 

MICROHETEOROLOGICAL  PARAMETERS; 

HEIGHT,  Zl 

(Meter*) 

18.35 

POT .TEMP . 1 

(Celsius) 

13.014 

VIR .TEMP .  1 

(Celsius) 

14.106 

V. POT .TEMP . t 

(Celsius) 

14.286 

ABS . HUMID . 1 
(Kg/n3  > 
8.956E-03 

REL. HUMID.  1 
(Percent) 

80 . 08 

SPEC. HUMID. 
(Kg/Kq  > 

7 .31  IE-03 

1  VAP. PRES  1 
(Mill ibar ) 

1 1 .820 

S  YAP . PRF  S  1 
(Mill  ibar  ) 

14  760 

REF  INDEX  1 

( Kel  iM- 2/3) 
no  Data 

HEIGHT,  Z2 
(Meter*) 
9.20 

POT. TEMP .2 

(Celsius) 

13.012 

VIR .TEMP .2 

(Celsius) 

14.204 

V.  POT .TEMP .2 
(Celsius  > 
14.294 

ABS. HUMID. 2 
(Kg/m3> 

9 . 034E-03 

REL. HUMID. 2 
( Percent ) 
80.26 

SPEC. HUMID, 

(Kg/Kg) 

7.370E-03 

2  VAP .PRES  2 
(Millibar ) 
11.927 

S  VAP  .  *ES  2 
(Mi  1 1 ibar ) 

14  861 

REF  INDEX  2 
(Kel  xH-2/3  > 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE. 


7905011930 
19:30:  0  PST 
•)  May  1979  (DAY  120) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  ta/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEI  ,  2-LOUER  LEVEL 


•  PROFILE  CALCULATE..  '  **SED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  <  BUSINCER  ,  1973)  : 


STABILITY 


FLUX  PARAMETERS 
(♦-UP  DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

"'T I AL  DERIVATIVES  (  *  =  INCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBCR 
(♦-Stable, --Unstable ) 
-0.001  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH*( Zl *Z2 > 1 /2 
12.99 

Z/L  AT  GMH 
-0  .  002 

Z/L  AT  10  METERS 

-0.001 

Z/L  AT  Z1 

-0.002 

Z/L  At  Z2 
-0.001 

HONIN-OBUKHOV  LENGTH 
(Meter*) 

-7.738C  03 


MOMENTUM  FLUX 
<Nt/«2) 

-B.18E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

6.29E-05 

LAT .HEAT  FLUX 
<U*  t  ts/n2 ) 

1.5AE  02 

SEN. HEAT  FLUX 
(Wat ts/«2) 

6.37E  00 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  t  »/«2) 

1.286  01 

TOTAL  HEAT  BUDGET  FLUX 
<Watt»/M?) 

I.75E  02 


FRICTION  VELOCITY 
(Meters/*ec ) 

0. 170E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.Z07E-O5 


SCALING  POT .  TEMP . 
(Kelvin) 

-6.287E-03 


ROUGHNESS  LENGTH 
(Meter*) 

2. 115E-03 


DRAG  COEF.  AT  10  METERS 
( DiM#n*ionle««> 

4.137.  U.t 


GENERAL  FORM : DN/DZ- 
l (N1-N2) l/lLn(Zl/Z2>» 
(Z1«Z2) 1/21 

N-WIND  SPEED  (M/»ec> 
Z-HEIGHT  (Meter*) 
DUS/DZ-  1.56E-01 


N-SPEC .HUMIDITY  (Kg/Kq) 
Z-HEIGHT  (Meter*) 
DSH/DZ-  -9.92E-06 


N-POT  TEMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -0.92E-O4 


GENERAL  FORM :' N ' SLOPE- 
1 (LnZl-PSI >-<LnZ2-PSl >  )/ 
IN1-N2) 

N-WIND  SPEED  (H/*ec  > 
Z-HEIGHT  <M)  Ver  t .Ail* 
PSI-PSI1 

WS  SLOPE-  4.90E-01 

N-SPEC. HUMIDITY  (Kq/Kg> 
Z-HF IGHT  (M)  Vert .Axis 
P51-PSI2 

SH  SL  OPE-  -8.60E  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  <M)  Vert  Axis 
PSI-P3I2 

PTK  SLOPE-  -8.6QE  01 

N-LnTEMP  .STRUC . (KxM-2/3) 
Z-HE1CH1  (M)  Vert.Axi* 
PSI-NONE 

CT2  SLOPE “NO  DATA 


P8I 1  AT  Z1-  0,008773 
PBII  AT  Z2“  0  004422 
PSI2  AT  Zl-  0.005280 
P8I2  AT  Z2-  0.002658 


BOWEN  RATIO 
(no  unit*) 
0.041 


■  GENERAL  CONSTANTS:  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR .PRANOTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  unit*) 

( M/*ec  2) 

NUMBER 

NUMBER 

TRANSF .COEF . 

TRANSF. COEF . 

<Kg/m3) 

0.4 

9.7959 

0.74 

0.74 

0 . 92E- 0  3 

1 , 32E-03 

1 .2234 

•  GENERAL  NOTES: 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative 
Computation  tircutid  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  /Kq  Kel . > 
2.41591  02 


SHI -SM2-  ♦/-  .OBE-3  Kg/Kg, 
PTK 1 -PTK2*  ♦/-  .008  Kel . 


WATER  LAI. MEAT  VAP 
( Ileal . /Kg) 

3  9003E  03 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER ;  7905011930  MARINE  SURFACE  LAYER 

START  TIME;  19:30;  0  PST  NRL  MICR OHETEDRDLOCY 

START  DATE i  0  May  1979  (DAY  120)  SAN  NICOLAS  I8LAND,  CAL 


PRINT  DATE)  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERlODi  30  Min 


*  ESTIMATED  M I CRQMETt UROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-UT  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *M-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

12.91 I 

12.35 

9.5  9 

NO  DATA 

101 1 .00 

13.577 

-0 . 666 

-0.568 

0.614 

0.712 

HEIGHT 

POT. TEMP . 

VIR .TEMP . 

V. POT. TEMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP  PRES. 

S. VAP .PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Mil  nturt ) 

(Kel . *M-2/3) 

10.00 

13.009 

14.192 

14.290 

9. 025E-03 

00.24 

7  363E-03 

11 .914 

14.849 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,T978)i 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦^Stable, -*00*1  able) 
-0.011  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(heter)  GNH«(Zl»Z3)l/2 
12.99 

Z/L  AT  GMH 
-0.015 

Z/L  AT  10  METERS 

-0.011 

MON IN-OBUKHOV  LENGTH 
( Meters ) 

-B.932E  02 


FLUX  PARAMETERS 
(♦-UP DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-2  70E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.42E-03 

L AT. HE AT  FLUX 
<UatT«/n2) 

1 . 09E  02 

SEN. HEAT  FLUX 
(Uatts/«2) 

1 . 05E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(U«Tt»/M2) 

1.28E  0] 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2> 
l . 32E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter t/tec ) 

4 .694E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.676E-03 

SCALING  POT .TEMP . 
(Kelvin) 

-1 .801E-02 

ROUGHNESS  LENGTH 
(Meters ) 

3.8B7E-04 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 .445E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2> 

-2.204E-01 

WITH  ABB.  HUMIDITY 
(Meter  Kg/sec  m3) 
4.417E-03 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

8. 455E-03 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3 ) 

1 . 2257 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel ■ > 
2.4159E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5 . 900 IE  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar  > 

15.528 

ABS. HUMID. AT  UT  LEVEL 
<Kg/n3> 

1  . 1 73E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar  > 

1012.20 


BOWEN  RATIO 
(no  unite) 

0 . 096 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES- 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN, HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

151X 

151X 

67X 

141X 

MIX 

10X 

1 26X 

282X 

33X 

10BX 

1C0X 

53X 

67* 

218X 

218X 

46X 

43X 

146X 

10X 

37X 

1 69X 

23X 

66X 

169X 

43X 

40* 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905011930 
19:30 :  0  PST 
0  May  1979  (DAY  120) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  )1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fe/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INI  1 : 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable,— Un* table) 
-0.005  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z 1 »Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-D.007  10.021 

Z/L  AT  10  METERS 
-D.003  (0.02) 

HONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 -869E  03 


MOMENTUM  FLUX 
(Nt/n2) 

-4.94E-01  16.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.B5E-05  IB.0E-061 

LAT.HEAT  FLUX 
(Uatt«/n2) 

1 . 20E  02  12. 0£*01 1 

SEN. HEAT  FLUX 
<  Uj  1 1*/«2 ) 

8.39E  00  [ 3 . 0E  +  00 1 

SKY  AND  SOLAR  HEAT  FLUX 
< Wat  t*/«2 ) 

1  28E  01  ( 2 . 0E  +  0  t 1 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n?) 

1  . 42E  02  ( 3  0E *0  1  J 

BOWEN  RAT  IO 
(no  unit* I 
0. 074  (O  081 


FRICTION  VELOCITY 
(Meters/sec  > 

6.U2E-01  16.0E-021 

SCALING  SPEC . HUM  ID . 
(Kg/Kg  > 

-7.149E-05  C3.0E-051 

SCALING  POT. TEMP. 
(Kelvin) 

-1.085E-02  1 2 . 0E -02 1 

ROUGHNESS  LENGTH 
(Meter*) 

1 . I59E-03  [6.0E-051 

DRAG  COEF.AT  10  METERS 
<  Meter* ) 

2  -  4**41  03  [4.0E-Q41 


•  DIFFERENCE  BF TWEEN  THE  PROFIlF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or--: 


GRAD, RICN. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN  MEAT 

SKY  RAD 

TOTAL  MEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL , POT . 

ROUGH. 

DRAG 

NO  AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

25X 

25X 

56X 

2?X 

25X 

OX 

1  7X 

35X 

29X 

10X 

30X 

75X 

sn 

•  EMI)  Of  DATA  RUN 
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MARINE  SURFACE  LAYER  MlCROMETEQROLQCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  «  M1CROMETEQROLOCICAL  DATA  »  *  «  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905012(100 
2(1  :  0:  0  PST 
20:30: 10  PST 
I  May  1979  (DAY  121) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVERACING  PERIOD:  30  Mm 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC) : 


No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  .04 

No  .  05 

No  .  06 

No  .07 

VOLT .REF .A 

TEMP .STRUC. 1 

TEMP .STRUC 

.2  DEW  POINT  1 

DEW  PUINT2 

WIND  SPE EDI 

WIND  SPEED2 

BAR .PRES. 2 

6.205 

0.001 

0  .  001 

4.970 

4 . 999 

6  963 

6.510 

4.693 

No  .  08 
SKY  RAD  . 
-0 . 093 


No  .  10 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .15 

No  .  16 

No  •  17 

BULK  WT 

TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF . 

B 

3.883 

3.895 

2.516 

0 . 001 

0.001 

0  .001 

0.001 

6 . 205 

DIGITAL 

CHANNEL  RAW  DATA 

(AVER ACE  )  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WT  BF  CAL 

US  1  EC 

AIR  TEMP 

.  1 

AIR  TEMP. 2 

HEICHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . 

1411  127942 

1421  128810 

0.183 

106 

-0 . 009 

0  .  000 

0  .  000 

0 , 992 

•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR. 
4.075 


WS2EC 
(Coeff . ) 
0.952 


MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT .REF . DEV 

ZERO 

REF  .DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(No . scans) 

A <  No . > .005V) 

B ( No . > .005V) 

(No . : 

►  . 002V) 

(No . >5V ) 

(No . > 1Hz  > 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.90 

*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  < INCL L  ,r*  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius  > 
12.794 

WIND  SPEED1 
( heter/sec ) 
13.38 

DEW  POINT  1 
(Celsius) 
9.36 

TEMP .STRUC. 1 
(Kel . xM-2/3 ) 
NO  DATA 

WIND  DIR. 
(Deg .True) 
310.7 

BAR .PRES. 1 
(Mill lbsr  ) 
1010.21 

SKY  RAD. 
(Uatt/m2) 

1  29E  01 

BUI  K  UT  1EMP 
(Celsius » 
13.528 

MEAN  AIR  TEMP 

(Kelvin) 

2BS.99H 

AfR  TEMP  2 
(Celsius) 
12.B81 

WIND  SPFED2 
<  Meter /sec ) 
12  11 

DEW  PQINT2 
(Celsius) 
9.47 

TEMP .STRUC. 2 
(Kel . xM-2/3  > 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.05 

BAR .PRES. 2 
(Mill  ibar  ) 
1011.31 

CAl  CULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z! 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.974 

VIR . TFMP. 1 

(Celsius) 

14.054 

V. POT. TEMP. 1 

(Celsius) 

14.234 

ABS. HUMID. 1 
(Kg/n3) 

8 .882E-03 

REL .HUMID. 1 
(Percent ) 
79,61 

SPEC .HUMID. 

(Kq/Kq) 

7.249E-03 

1  VAP. PRES. 1 
(Millibar) 

1 1 .722 

S. VAP .PRES. 1 
(Mi  1  libar ) 
14.724 

REF, INDEX  1 
(Kel . xM-2/3) 
NO  DATA 

HEIGHT,  22 
(Meter  s ) 
9.20 

POT. TEMP. 2 

(Celsius; 

12.971 

VIR .TEMP. 2 

(Celsius) 

14.151 

V.  POT. TEMP. 2 
(Celsius  > 
14.241 

ABS. HUMID. 2 
(Kq/«3> 

8 . 954E-03 

REL. HUMID. 2 

(Percent) 

79.73 

SPEC  HUMID. 
(Kg/Kg ) 

7  302E-03 

2  VAP .PRES. 2 
(Millibar ) 
11.820 

S. VAP. PRES. 2 
(Mi  1 1 ibar ) 
14.624 

REF, INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

•  CONTINUED  BELOW 


RUN  NUMBER: 

7905012000 

MARINE  SURFACE  LAYER 

START 

TIME 

20:  0: 

0  PST 

NRL 

micrometeorology 

start 

DATE  : 

1  May 

1979  (DAY  121) 

SAN 

NICOLAS  ISLAND,  CAL 

PRINT  DATE:  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


CRAD. RICHARDSON  NUMBER 
< +=Stab le, --Unstable) 
-0001  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Merer)  GMH» ( Z 1  **Z2 )  1/2 
12,99 

Z/L  AT  GMH 
-0  .  002 

Z/L  AT  10  METERS 
-0 . 002 

Z/L  AT  Z1 
-0.003 

Z/l  AT  Z? 

0.001 

MONIN-OBUKHOV  LENGTH 
( Meter  s ) 

-6. 475E  03 


MOMENTUM  FLUX 
(Nt/n2> 

-6 . 84E-Q 1 

HUMIDITY  FLUX 
(Kq/*ec  «2) 

5.76E-05 

LAT.HEAT  FLUX 
(Witt  s/«2 ) 

1 . 42E  02 

SEN. HEAT  FLUX 
<Uatts/n2> 

5.83E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n2> 

1  29E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n?) 

1  -  61E  02 


FRICTION  VELOCITY 
< Meters/sec  > 

7, 470E-01 

SCALING  SPEC . HUMD . 
(Kq/Kg) 

-6 , 292E-05 


SCALING  POT.  TEMP. 
(Kel win) 

-  6 . 292E-03 


ROUGHNESS  LENGTH 
(Meter*) 

1 . 680E-O3 


DRAG  COEF.  AT  10  METERS 
(D  j  «en»i onless) 

3.S6HI  -lt.% 


GENERAL  FORM : DN/DZ* 

I (N1-N2) J/ILn(21/Z2)» 
(Z1 *Z2> 1 /2 ) 

N-UIND  SPEED  (N/sec ) 
Z-HEIGHT  (Meter*) 
DWS/DZ-  1.43E-01 


N-SPEC . HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Meters) 
DSH/DZ=  -0.92E-O6 


N=POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -8.92E-04 


GENERAL  FORM ; ' N ' SLOPE- 
I (LnZl-PSl)-<LnZ2-PSI)l/ 
IN1-N2) 

N-UIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert.  Am* 
PSI-PSI1 

WS  SLOPE-  5.35E-01 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGMT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -8.59E  03 

N=POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -8.59E  01 

N*LnTEMP  STRUC . (K  xM-2/3 ) 
Z-HEIGHT  CM)  Vert. Axis 
PSI-NONF 

CT2  SLOPE-NQ  DATA 


Phil  AT  7 1» 
PSI1  AT  ZP*- 
PS12  AT  Zl* 
PST2  AT  Z2* 


0 .01  0490 
0 . 005293 
0  .  006317 
0.003182 


BOWFN  RATIO 
(no  oiut"i) 

0 . 041 


#  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONS T AN f 

ACCELERATION 

TUR  PRANDTL 

TUR .SCHMIDT 

SfN  HEAT 

MOISTURE 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANI.F  .COEF  . 

TRANSF.COEF 

0.4 

9 , 7959 

0.74 

0.74 

0. 92E-03 

1 .32E-03 

AIR  DENSITY 
( Kg/n3 ) 

1 . 2259 


*  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  ind/or  Partial  Derivitive, 
l.owpuUU  ori  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcil ./Kq  Kel . ) 
2.4157E  02 


SMl-SH2-»  ♦/-  ,0BE -3  Kq/Kq. 
PTK 1 -PTK2*  ♦/-  . 008  Kel . 


WATER  LAT.HEAT  VAP . 
(Heal  ./Kq) 

5.9005E  05 


•  continued  ON  NEXT  PAGE 
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RUN  NUMBER ;  7905012000  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1900 

START  TIME:  20:  li  0  PST  NRL  NICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 

START  DATE;  1  May  1979  (DAY  121)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


»  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  {  J : 

FLUX  PARAMETERS 

STABILITY  (♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(♦-Stable,— Unstable)  (Nt/«2)  <Meter*/*ec) 

-0006  10.021  AT  GMH  -4.29E-01  C6.8E-02I  5.754E-01  C60E-02J 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter )  GMH- < Z 1 *22 >1/2  (Kq/sec  m2)  (Kq/Kq) 

12.99  4.76E-03  18.0E-Q61  -7.242E-05  13.0E-031 

LAT.HEAT  FLUX  SCALING  POT. TEMP. 

(Watts/N2>  (Kelvin) 

i.iBEQZ  I2.OE+01I  -I.078E-02  12. 0E-021 

SEN. HE AT  FLUX  ROUGHNESS  LENGTH 

(W»rfs/«2)  (Maters) 

8.04C  00  ( 3 . 0E  +  0  0 ]  9.439E-04  16.0E-05) 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Watt*/*2)  (Meters) 

1.29E  01  12 . 0E  +  01  ]  2.204t-U.J  (4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
(U att»/M2) 

1 . 40E  02  ( 3 . QE  +  0  t 1 

BOWEN  RATIO 
(no  units) 

0.073  10.00) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  CDHPUTEt  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦*r--; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  IBM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN . HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

8CL . SPEC 
HUMIDITY 

SCL.POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

23X 

25X 

SOX 

16X 

28X 

OX 

tix 

34X 

23X 

11Z 

30X 

70X 

SO* 

Z/L  AT  GMH 
-0.007  10. 02) 

Z/L  AT  10  METERS 
-0.006  tO  021 

MONIN-0BUKHQV  LENGTH 
(Meters) 

-1 . 7B4E  03 


•  (MB  OF  BATA  RIM 
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MARINE  SURFACE  LAYER  MICRQMETEOROLQCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABUKATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  »  *  MICRDMETEOROl  OCICAL  DATA  ■  «  *  • 


RUN  NUMBER 
START  T  I  MF 
END  TIME 
START  DATE 


7905017030 
I?  11  ;  3U  :20  PST 
71  :  0  :  30  PST 
1  May  1979  <  DAY  1?1> 


PRINT  DA  I E ;  11  JUN  1900 

DATA  SAMP1 INC  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1*UPPER  LEVEL,  SLOWER  LEVEL 


»  ANALOG  CHANNEL  RAN  DATA  (AVERAGE  VDC): 


No  .  00 

No  .  01 

No . 02  No. 03 

No  .  04 

No  .  05 

No  ■  06 

No  .  0  / 

VOLT .RIF  .A 

TEMP  ,  STRUC  .  : 

l  TEMP . S1RUC .2  DEU  POINTl 

DF  W  P0INT2 

WIND  SPEED 1 

WIND  SPFED2 

BAR .PRES 

6.205 

0.001 

0.001  4.946 

4  978 

6.449 

6.079 

4.706 

No  .  06 
SKY  RAD. 
-0 . 092 


No . 10  No . 11 

No  .  12 

No  .  13 

No  14 

No  .  15 

No.  16 

BULK  UT  TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF  . 

SPARE  A 

SPARE  B 

3 . 827  3 . 885 

2.510 

0.001 

0  U  0  1 

0.001 

0.001 

No  .  17 

VOl T .REF  .B 
6 . 205 


No  .09 
WIND  DIR  . 

4.  062 


*  DIGITAL  LHANNFL  RAU  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAL 

WTBFCAL 

US1EC 

US2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

P ATHLMeters ) 

(Volts) 

(Volts) 

(Volts) 

(Coef  f . ) 

( Coef t  > 

1411  128102 

1421  128926 

0.183 

102 

-0.009 

0 . 000 

0  ■  000 

D  .  992 

0.952 

»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF .  DEV 

VOLT  REF .DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans ) 

( No . scans ) 

(No . scans) 

A ( No . > . 005V) 

B<No . ) . 005V) 

(No . ) . 002V) 

(No . >5V ) 

(No. >lHz> 

(VAC) 

(Hi) 

0 

0 

180 

0 

0 

0 

0 

0 

115.1 

59.89 

»  OBSERVED  MICROMETEOROt OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP.l 
( Celsius) 
12.810 

WIND  SPEEDl 
(Me ter /sec ) 
12.40 

DEU  POINTl 
(Celsius) 
9.22 

TEMP .STRUC. 1 
( Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 

( Deg . True) 
310.3 

BAR .PRES.  1 
(Millibar  ) 
1010.41 

SKY  RAD. 

(Wat t/«2) 

1 . 29E  01 

BULK  WT  TEMP 

(Celsius) 

13.474 

MEAN  AIR  TEMP 
(Kel  v in ) 

286.01 1 

AIR  TEMP  .2 
(Celsius) 
12.893 

WIND  SPEED2 
(Meter/sec ) 
11.31 

DEU  P0INT2 
(Celsius) 
9.35 

TEMP .STRUC. 2 
(Kel . xH-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.10 

BAR , PRES  ,2 
(Mi  1 1 j  bar  ) 
1011.51 

»  CALCULATED 

MICROMETEORQLOGICAL  PARAMETERS: 

HEICHT,  Zl 

(Meters) 

18.35 

POT . TEMP . 1 

(Celsius) 

12.990 

VIR . TEMP  .  1 

(Celsius) 

14.058 

V. POT. TEMP. 1 

(Celsius) 

14.238 

ABS. HUMID. 1 
(Kq/«3> 

8 . 797E-03 

REL . HUMID  .  1 
(Percen  t ) 
78.75 

SPEC. HUMID. 
( Kq/Kq  > 

7. 178E-03 

1  VAP.PRES. 1 
(Millibar ) 
11.610 

S. VAP. PRES.  1 
(Millibar ) 
14.743 

REF . INDEX  1 
(Kel . xM-2/3  > 
NO  DATA 

HFIGHT,  Z2 
(Meters) 
9.20 

POT .TEMP ,2 

(Celsius) 

12.983 

VIR .TEMP .2 

(Celsius) 

14.152 

V . POT . TEMP .2 

(Celsius) 

14.242 

ABS. HUMID. 2 

(Kg/«3> 

8.B83E-03 

REL. HUMID. 2 
(Per cion  t  > 
79.03 

SPEC. HUMID. 
(Kq/Kg  > 
7242E-03 

2  VAP . PRES. 2 
(Mi  I J ibar ) 
11.727 

S .VAP .PRES. 2 
(Mi  JUbar  ) 
14,830 

REF. INDEX  2 
(Kel  .  jrM-2/3 > 

NO  DATA 

•i  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905012030 
20:30:20  PST 
1  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fe/Min 
DATA  AVERAGING  PERIOD:  30  Nin 
NOMENCLATURE:  1 -UPPER  LEVEL,  2= LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 

FLUX  PARAMETERS 
< ♦=UP , -*DOUN ) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
( ♦* INCR .WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 

MOMFNTUM  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM : DN/DZ* 

GENERAL  FORM  :  '  N '  SLOPE** 

( +-S table, -*Un stable) 

(Nt/«2) 

(Meters/sec  ) 

I ( N1 -N2) J / 1 Ln(Zl/Z2)« 

[ (LnZl-PSI>-<LnZ2-PSI )  1/ 

0.002 

AT  GMH 

-4.96F-01 

6. 361E-01 

( Zl *Z2  >1/21 

(N1-N2J 

GEOMETRIC  MFAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC . HUMD . 

N*WIND  SPEED  (M/sec ) 

N-WIND  SPEED  < M/sec > 

(Merer ) 

GMH* (Z1*Z2) 1/2 

(Kg/sec  «2) 

(Kg/Kg) 

Z*HEIGHT  (Meters) 

Z-HEIGHT  (M)  Vert. Axis 

12.  99 

4.92E-05 

-6, 303E-05 

DWS/DZ*  1.21E-01 

PSI-PS11 

WS  SLOPE*  6.29E-01 

Z/L  AT 

GMH 

LA T  HEAT  FLUX 

-0 .003 

(Wat  t  s/n2 ) 

SCALING  POT.  TEMP. 

N*SPEC .HUMIDITY  (Kq/Kq) 

N-SPEC. HUMIDITY  (Kq/Kq) 

1 .21 E  02 

(Ke 1 v  in  ) 

Z*HF IGHT  (Meters) 

Z-HEIGHT  (M)  Vert  .Axis 

Z/L  AT 

10  METERS 

-6  303E03 

DSH/DZ*  -8.92E-06 

PSI*PSI2 

-0 .002 

St  N . HEAT  FLUX 

SH  SLOPE=  -B.58E  03 

( Ua  t  ts/«2 > 

Z/L  AT 

Zl 

4.97E  00 

ROUGHNESS  LENGTH 

N-POT . TEMP . (Kelvin) 

N=POT . TEMP . (Kelvin) 

-0 . 004 

(Meters) 

Z=HE IGHT  (Meters) 

Z-HEICHT  <M>  Vert  .  Axis 

SKY  AND  SOLAR  HF  AT  FLUX 

I . 051E-03 

DPT/DZ*  -8.92E-04 

PSI-PSI2 

7/L  AT 

Z2 

( Ua  1 1*/«2  > 

PTK  SLOPE*  -8.58E  01 

-0.002 

1 .29E  01 

DRAC  COEF,  AT  10  METERS 

N-LnTEMP  STRUC . <KxM-2/3> 

MON IN- OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGE  T  FLUX 

(  D  mens  ion  less  > 

Z-HEIGHT  ( M >  Vert. Axis 

(Meters ) 

(Wat  ts/*2) 

.)  0  401  UJ 

PSI-NONE 

4 . 678E 

03 

1 . 39E  02 

CT2  SLOPE-NO  DATA 

PSIf  AT 

Zl*  0,014447 

BOWEN  RATIO 

PSI1  AT 

Z2*  0.007308 

(no  units) 

PSI2  AT 

Zl*  0.0087)1 

0 . 04) 

PSI2  AT 

Z2*  0.004396 

■  GENERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROFILE 

PROFILE 

BULK 

BULK 

MISCELLANEOUS 

CONSTANT  ACCELERATION  TUR . PRANDTL 

TUR . SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units)  (M/sec  2)  NUMBFR 

NUMBER 

TRANSF  .COE  F  . 

TRANSF  .  COEF  . 

(Kq/n3) 

0.4  9.7959  0.74 

»  GENERAL  NOTES: 

0.74 

0 .92E-03 

1 . 32E-03 

1 . 2262 

AIR  SPECIFIC  HEAT 

Accuraty  Imitation  exceeded  for  m 
Computation  executed  by  insertion 

SH1-SH2*  ♦  /-  08E-3  Kq/Kq. 

PTK 1 -PTK2*  */-  . 008  Kel . 

masurement  of  Profile  Slope 
Of  I 

and/or  Partial  Derivative. 

( ITcal . /Kg  Kel . ) 
2.4156E  12 

WATER  '-AT  MEAT  VAP. 
(ITcal  'Kg> 

5.90  05E  (15 

«  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER ;  7905012030  NARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1900 

START  TIHE;  20:30:20  PST  NRL  MICROMETEQROLOCY  DATA  SAMPLING  RATE  (ALL  CHANNELS?:  6/Min 

START  DATE:  1  May  1979  (DAY  121)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Mxn 

*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . «M-2/3) 

( Millibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin ) 

(Kelvin) 

(Kelvin ) 

12.883 

11.45 

9.33 

NO  DATA 

1011.41 

1 3 . 474 

-0.591 

-0.493 

0.667 

0.765 

HEIGHT 

POT .TEMP . 

VIR .TEMP . 

V. POT .TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP. PRES. 

S. VAP. PRES. 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/n3> 

(Percent) 

(Kg/Kg  > 

(Millibars) 

(Millibars) 

(Kel . *M-2/3> 

10.00 

12.981 

14.141 

14.239 

8.B73E-03 

70.99 

7.235E-03 

11.713 

14.827 

NO  DATA 

»  BUt  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  REAH  VERTICAL 

STABILITY  (♦-UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
<+*St  able,— Unstable) 
-0  .  013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter  >  GHH-(Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.017 

Z/L  AT  10  METERS 
-0.013 

MONIN'OBUKHOV  length 
(Meters) 

-7 . 844E  02 


MOMENTUM  FLUX 
(Nr/»2) 

-2.23E-01 

HUMIDITY  FLUX 
(Kg/sec  nZ) 

4.22E-05 

L AT. HE AT  FLUX 
(U«tt*/n2> 

1  ,  04E  02 

SFN.HEAT  FLUX 
<U<t1i/n2) 

B.92E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/*2> 

I . 29E  0  1 

TOTAL  HEAT  BUDGET  FLUX 
( Ha ttt/n2 ) 

1.26E  02 

BOUFN  RATIO 
(no  units.) 

0 . 006 


FRICTION  VELOCITY 
(Meters/sec) 

4.a60E-0) 

SCALING  SPEC. HUMID. 
<Kq/Kg> 

-8. 072E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-I . 689E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.786E-04 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 .3B5E-03 


WITH  LONG.  VELOCITY 
<MeterZ/sec2) 

-1 .815E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg /tec  «3 ) 
4.217E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /tec  ) 

7. 195E-03 


AIR  DENSITY 
(Kg/*3) 

1 . 2264 

AIR  SPECIFIC  HEAT 
< Heal  .  /Kg  Kel . ) 
2.4156E  02 

WATER  LAT.HEAT  VAP . 
(ITca I. /Kg ) 

5.90G3E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.430 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3> 

1  .  166E-02 

BAR  .PRES. AT  WT  l  EVEL 
(Millibar ) 

1012.61 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  , 

LENGTH 

COEF 

1 61 X 

161% 

77% 

147% 

147% 

10X 

128% 

294% 

39% 

108% 

108% 

59% 

77% 

2312 

231% 

46% 

42% 

159% 

10% 

37% 

202% 

23% 

65% 

102% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905012030  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  20:30:20  PST  NRL  MICROMETEUROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  1  May  1979  (DAY  121)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  J : 

FLUX  PARAMETERS 

STABILITY  (♦ -UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUK  FRICTION  VELOCITY 

(♦-Stable, —Unstable)  <Nt/«2)  (Meter s/sec  > 

-0.006  10.021  AT  GMH  -3.24E-01  I6.0E-021  5.043E-01  [6.0E-021 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUM  ID. 

(Meter)  CMH-(Z1#Z2) t/2  <Kq/sec  «2)  (Kq/Kg) 

12.99  4.37E-05  18.0E-06)  -7.406E-85  I3.0E-05) 

LAT.HEAT  FLUX  SCALING  POT. TEMP. 

(Wat  »s/«2>  (Kelvin) 

1.08F  02  I2.0E+01I  -1.024E-02  {2.0E-02J 

SFN.HEAT  FLUX  ROUGHNESS  LENGTH 

(Watts/«2>  (Meters) 

6.87E  00  1 3 . 0E  +  0  0 1  6  052E-04  (6.0E-051 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Watt*/«2)  (Meters) 

1.29E  01  ( 2 . 0E  +  0 1  1  1  9'jt'i  -03  (4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
(Watt»/«2> 

1 ,29E  02  (3.0E^01) 

BOWEN  RATIO 
(no  unite) 

0,067  1008) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL  POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

f  LUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENGTH 

COEF 

27% 

27* 

43% 

9X 

29* 

0% 

6X 

2BX 

21X 

IPX 

27% 

65% 

4',% 

Z/L  AT  GMH 
-0.000  10.021 

Z/L  AT  10  METERS 
-0.086  10.021 

MONIN-OBUKHOV  LENGTH 
(Met er§> 

-1  . 540E  03 


n 


*  END  OF  DATA  RIJN 


MARINE  SURFACE  LAYER  M I CR ONE TEOR OLQG 1C AL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  «  «  MICROHETEOROLOCICAL  DATA  •  *  *  • 


RUN  NUMBER: 

7905012100 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

21 i  0:40  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

END  TIME. 

21:30:50  PST 

DATA  AVERAGING  PERIOD:  30 

Hxn 

START  DATE: 

1  May  1979  (DAY  121) 

NOMENCLATURE ; 

1 -UPPER  LEVEL,  2-LOWER 

LEVEL 

*  ANALOG  CHANNEL  RAH  DATA  (AVERAGE  VDC>: 

No  .  00 

No. 01  No. 02 

No  .03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .08 

VOLT. REF. A 

TEMP. STRUC. 1  TEMP . STRUC . 2 

DEW  POINT! 

DEW  POINTS 

WIND  SPEED! 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD 

6.205 

0.000  G.001 

4.918 

4.951 

6.806 

6.380 

4.692 

-0.093 

No.  10 

No. 11  No. 12 

No.  13 

No  .  14 

No  .  IS 

No  .  16 

No  .  17 

BULK  UT  TEMP 

'  AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOLT. REF. B 

3.770 

3.882  2.510 

0  .  001 

0.001 

0.001 

0 . 001 

6.205 

a  DIGITAL  CHANNEL  RAH  DATA  (AVERAGE) :  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  ,  l  No. 2 

AIR  TEMP  .  1  AIR  TEMP .2 

MU  126366  1421  127461 


UPWIND  NEAR  UPWIND  LAND  DPlFCAL 
HEIGHT /LENGTH  PATH(Met«p*>  (Volts) 
0.183  98  -0.009 


DP2FCAL 
(Volts) 
0  000 


WTBFCAL 

(Volts) 

0.000 


WS1EC 
(Coeff. ) 
0,992 


No  .09 
WIND  DIR 
4.896 


US2EC 
(Coeff. ) 
0.952 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  1  BO 


VOLT.  REF. DEV  VOLT. REF, DEV  ZERO  REF . DEV 
A(No . > . 003V)  B  <  No . > . 0  05V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No . >5V )  (No.)lHz) 

0  0 


AC  VOLTAGE 
(VAC) 

115.1 


AC  FREQUENCY 
(Hz) 

59 .88 


•  OBSERVED  MICROHETEOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 


AIR  TEMP , 1 
(Celsius) 
12.657 


WIND  SPEED! 
(Heter/sec ) 
13.08 


DEW  POINT  1 
(Celsius) 
9.06 


TEMP . STRUC . 1 
<  Kel . aM-2/3> 
NO  DATA 


AIR  TEMP. 2 
(Celsius) 
12.746 


WIND  SPEED2 
(Meter/sec ) 
11.87 


DEW  POINT2 
(Celsius) 
9.19 


TEMP .STRUC. 2 
(Kel . aM-2/3) 
NO  DATA 


*  CALCULATED  M1CROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1  POT. TEMP. 1  VIR.TEMP.I  V. POT. TEMP. 1  ABS.HUMID.l 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3> 

18.35  12.836  13.890  14.070  8.703E-03 

HEIGHT,  Z2  POT. TEMP. 2  VIR . TEMP . 2  V. POT. TEMP. 2  ABS . HUMID . 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/m3> 

9.20  12.836  13.991  14.081  8.789E-03 


.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.418  285 . 86 1 


WIND  DIR. 

( Deg .True) 
311.5 

TIDE  TABLE 
(Meter  MSL) 
0  .  16 


REL .HUMID. 1 
(Percent  > 
78.69 

REL. HUMID. 2 
(Percent ) 
70.92 


BAR .PRES. 1 
(Millibar ) 
1010.20 

BAR . PRES . 2 
(Millibar  > 
1011.30 


SPEC. HUMID.  1 
(Kg/Kg > 

7. 100E-03 


SKY  RAD. 
(Watt/m2> 
1 . 29E  01 


VAP .PRES. 1 
(Mi 1 1 ibar ) 
11.482 


S. VAP .PRES. 1 

(Millibar) 

14.392 


REF. INDEX  1 
<  Kel . aH— 2/3 ) 
NO  DATA 


SPEC. HUMID. 2 
(Kg/Kg) 

7. 163E-03 


VAP .PRES. 2 
(Millibar  ) 
1 1 . 597 


S .VAP .PRES. 2 
(Millibar ) 
14.694 


REF .INDEX  2 
(Kel. aM-2/3) 
NO  DATA 


*  CONTINUED  BELOW 

RUN  NUMBER;  7905012100 

START  TIME:  *»1  :  0:40  PST 

START  DATE i  1  May  1979  (DAY  121) 

MARINE  SURFACE  LAYER 

NRL  MICROMETEOROLOGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  3ff  Min 

NOMENCLATURE:  1  -UPPER  LEVEL,  2  ■=  LOWER  LEVEL 

•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) ; 


STABILITY 

FLUX  PARAMETERS 
(♦-UP,— DOWN) 

SCALING  PARAHETERS 

PAR VIAL  DERIVATIVES 

PROFILE  SLOPES 
( +-INCR . WITH  HEIGHT) 

GRAD .RICHARDSON  NUMBER 

HONENTUN  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM : DN/DZ- 

GENERAL  FORM :' N' SLOPE- 

(♦-St able, --Unstable) 

(Nt/m2> 

(Meter*/»ec ) 

I(Nl-N2)l/[Ln(Zl/Z2)» 

l  (LnZI-PSD-  (LnZ2-PSI)l/ 

-0.002  AT  GMH 

-6.19E-01 

7. 103E-01 

(Z1«Z2> 1/21 

INI -N2 1 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC . HUMD . 

N-WIND  SPEED  (M/sec) 

N-WIND  SPEED  ( M/sec > 

(Meter)  GMH-< Z1 »Z2> 1 /2 

<Kg/*ec  m2> 

(Kg/Kg) 

Z-HEIGHT  (Neters) 

Z-HEIGHT  (M)  Vert .Axis 

12.99 

3. 48E-03 

-6.295E-05 

DWS/DZ-  1.36E-01 

PSI-PSI1 

WS  SLOPE-  5.63E-01 

Z/L  AT  GMH 

LAT.HEAT  FLUX 

-0.002 

<W*tt«/n2> 

SCALING  POT.  TEMP. 

N-SPEC. HUMIDITY  (Kg/Kg) 

N-SPEC. HUMIDITY  (Kg/Kg) 

1.36E  02 

(Kelvin) 

Z-HEIGHT  (Meters) 

Z-HEIGHT  (M)  Vert.Aais 

Z/L  AT  10  METERS 

-6.295E-03 

DSH/DZ-  -B.92E-06 

PSI-PSI2 

-0.002 

SEN . HEAT  FLUX 

SH  SLOPE-  -8.39E  03 

( Wat  ts/m2> 

Z/L  AT  Z1 

5.35E  00 

ROUGHNESS  LENGTH 

N-POT .TEMP . (Kelvin) 

N-POT .TEMP . (Kelvin) 

-0.003 

(Meters) 

Z-HEIGHT  (Meters) 

Z-HEIGHT  (M)  Vert.Aais 

SKY  AND  SOLAR  HEAT  FLUX 

1 .460E-03 

DPT/DZ-  -8.92E-04 

PSI-PSI2 

Z/L  AT  Z2 

<Watts/m2) 

PTK  SLOPE-  -0.59E  01 

-0.002 

1 .29E  01 

DRAG  COEF.  AT  10  METERS 

N-LnTEMP , STRUC . (K  aM-2/3  > 

MONIN-OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGET  FLUX 

( D i«en*i on  less ) 

Z-HEIGHT  <M>  Vert.Aais 

(Meters) 

<  Wat  ts/m2) 

3 . 388t -03 

PS I -NONE 

-5.845C  03 

J.34E  92 

CT2  SLOPE-NO  DATA 

P8I1  AT  Z1-  0.011603 

BOWEN  RATIO 

PSIl  AT  Z2-  0-005859 

(no  unite) 

PSI2  AT  Z1*  0,006990 

0.041 

PSI2  AT  ZZ*  0.003523 

*  GF NEPAL  CONSTANTS: 

MISCELLANEOUS 

VON  KARMAN  GRAVITATION  PROFILE  PROFILE 

CONSTANT  ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT 

(No  units)  < M/sec  2)  NUMBER  NUMBER 

0.4  9.7939  0.74  0.74 

BULK  BULK 

SEN  HEAT  MOISTURE 

TRAN3F . COEF .  TR  ANSF . COEF . 

0.92E-03  1.32E-03 

AIR  DENSITY 
<Kg/m3 ) 

1 . 2266 

•  GENERAL  NOTES: 

Accuracy  limitation  exceeded  for 
Computation  executed  by  insertion 

of  1 

Profile  Slope  and/or  Partial  Derivative. 

AIR  SPECIFIC  MEAT 
( ITcal ./Kg  Kel . ) 
2.4134E  12 

SH1-SH2-  ♦/-  . G8E-3  Kg/Kg. 

PTK 1 -PTK 2“  ♦/-  .008  Kel. 

WATER  LAt.MCAT  VAP. 

<  ITcal ./Kg) 

5.9013E  03 

•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  7V05Q12100 

START  TIME:  21:  0; 40  PST 

START  DATE:  1  May  1979  < DAT  !2l) 


MARINE  SURFACE  LAYER 
NRL  MICK ONE 7EOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  M ir> 


*  ESTIMATED  MICROMETEOROIOG ICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-UT  TEMP 

VIR-UT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

( Meter/sec ) 

(Celsius) 

(Kel . *n-2/3> 

(Millibar) 

(Celsius) 

(Keluin ) 

(Kelvin ) 

(Kel v  in ) 

(Kelvin  > 

12.735 

12.01 

9.17 

NO  DATA 

1011.20 

13.418 

-0.683 

-0 .585 

0 .561 

0  .659 

HEIGHT 

POT. TEMP 

VIR .TEMP . 

V. POT. TEMP . 

ABS. HUMID . 

REL  .HUMID. 

SPEC.  HUMID. 

VAP .PRES  . 

S.VAP  PRES. 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percent) 

(Kg/Kg) 

( Mi  1 1 ibar s ) 

(Millibars) 

(Kel . xM-2/3) 

10.00 

12.833 

13.979 

14.077 

8.779E-03 

78.90 

7. 156E-03 

11 .583 

14.682 

NO  DATA 

»  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978); 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦■^Stable  ,--Uns table ) 
*0.012  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
( Meter )  GMH= ( Z 1 »Z2 >1/2 
12.99 

Z/L  AT  GMH 
-0.016 

Z/L  AT  10  METERS 
*0.012 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-B.026E  02 


FLUX  PARAMETERS 
(+»UP ,-*DOWN) 


MOMENTUM  FLUX 
(Nt/M2) 

-2.52E-0! 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.51E-D5 

LAT.HEAT  FLUX 
(Uatts/n2> 

S.11E  02 

SFN.HEAT  FLUX 
<  Ua t  tt/n2 ) 

1 . 05E  01 

SKY  AND  SOLAR  HEAT  FLUi 
(Watts/«2> 

1 . 29E  0  1 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2) 

1.35E  02 

BOWEN  RATIO 
(no  units) 

0.094 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

4.532E-D1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8. 107E-Q5 

SCALING  POT. TEMP. 
(Kelvin) 

-1  .867E-02 

ROUGHNESS  LENGTH 
(Meters) 

3 . 447E-04 

DRAG  COEF.AT  10  METERS 
(Dinensionlees) 

1 .423E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-2.  054E-D1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4 . 50BE-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

8 . 462E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/*3> 

1 .2269 

AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel . ) 
2.4155E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5 . 90 1 1 E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil libar ) 

15.370 

ABS. HUMID. AT  WT  LEVEL 
(Kg/*3) 

1  •  162E-02 

BAR  . PRES.  AT  WT  LEVEL 
(Millibar ) 

1012. 4T 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or--: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL .POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

C.OEF 

157X 

157% 

73Z 

145X 

145Z 

10X 

1 27X 

289X 

37X 

108X 

108X 

57X 

73X 

2 1  6X 

21  6X 

46X 

42* 

144Z 

10X 

37X 

186X 

23X 

65X 

167X 

43X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905012100 
21  :  0:40  PST 
I  May  1979  (DAY  121) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/hin 

DATA  AVERAGING  PERIOD:  30  Mm 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦•UP.—DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(+*Stable,*”Uns table) 
*0.006  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-< Zl*Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.008  [0.021 

Z/L  AT  10  METERS 
-0.006  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-l  . 600E  03 


MOMENTUM  FLUX 
<Nt/«2> 

-3.93E-01  [ 6 . 0E-02 1 

HUMIDITY  FLUX 
<Kg/*ec  «2> 

4.73E-05  I8.0E-061 

LAT.HEAT  FLUX 
<  Wat  ts/«2) 

1  .  17E  02  (2 . QE+Q1 ) 

SEN. HEAT  FLUX 
(Watts/«2) 

8.03E  00  13 . GE  +  00 1 

SKY  AND  SOLAR  HEAT  FLUX 
<Watts/n2> 
t . 29£  01  (2. 0E+O1 J 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

1 . 39E  02  (3. 0E+01J 

BOWEN  RATIO 
(no  unit*) 

0.073  10.081 


FRICTION  VELOCITY 
(Meter */*ec > 

5.523E-01  (6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.425E-05  13.0E-05) 

SCALING  POT, TEMP. 
(Kelvin) 

-1.1 16E-02  12.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

8 . 257E-04  (6.0E-05I 

DRAG  COEF.AT  10  METERS 
<  Meters) 

2.1161-03  ( 4 . 0E-O4 I 


»  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER)  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL  POT . 
TEMP  . 

ROUGH 

LENGTH 

DRAG 
L  OEf 

27X 

27X 

40X 

12X 

31X 

OX 

ex 

34X 

24X 

13X 

32X 

68X 

MARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  •  •  MICROMETEOROLOCICAL  DATA  ■  •  •  • 


RUN  NUMBER: 

7905021330 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

13:30:  0  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIME: 

13:59:50  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

2  May  197V 

(DAY  122) 

NOMENCLATURE: 

1-UPPER  LEVEL,  2-LOWER  LEVEL 

• 

ANALOG  CHANNE)  RAW  DATA 

<  AVERAGE  VDC) 

No  .  00 

No  .  01 

No. 02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .09 

VOLT .REF. A 

TEMP. STRUC. 

1  TEMP. STRUC. 

2  DEW  POINT1 

DEW  POINT? 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0 . 000 

0.001 

5  0  88 

5.108 

5.453 

5.317 

4.799 

4.183 

4.754 

No  .  1  0 

No  .  1 1 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No. 16 

No  .  17 

BULK  WT  TEMP  AC  FREQUENCY  A C  VOLTAGE 

MANUAl  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF. B 

4.  183 

3.863 

2.527 

0  .  001 

0  .  001 

0 . 001 

0 . 001 

6.205 

• 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

WS2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HE IGHT/LENCT  H 

PATH( Meter  «  > 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  130213 

1421  131389 

0  .  157 

110 

-0 . 009 

0  .  000 

0 . 000 

0.993 

0  .959 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF .DEV 

VOLT , REF, DEV 

ZERO  REF .DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . seen*  > 

(No . scans) 

(No . scans) 

A ( No . > . 005V) 

B ( No . > . 005V) 

(No . > .002V) 

(No . >5V> 

(No . >lHz  > 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59.86 

* 

OBSERVED  MICROHETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL. 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMPI 

WIND  SPEEDl 

DEW  POINT 1 

TEMP .STRUC. 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

<Ceisiu*> 

(Meter /sec  ) 

(Celsius) 

(Kel . xM-2/3) 

(Deg .True) 

(Millibar ) 

(Wat  t/«2> 

(Celsius  > 

( Kelvin ) 

13.022 

10.50 

10.06 

NO  DATA 

306.6 

1011.83 

-S.84E  02 

13.821 

286.240 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  POINT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Cel«iu*> 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL) 

(Mi llzbar > 

13.139 

9.99 

10.12 

NO  DATA 

0.01 

1012.93 

• 

CALCULATED 

MICROMETEOROLOCICAL  PARAMETERS: 

HEIGHT,  Zl 

POT .TEMP . 1 

VIR .TEMP  .  1 

V. POT. TEMP. 1 

ABS . HUMID . 1 

REL. HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/n3> 

(Percent  > 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel. xM-2/3) 

18.  35 

13.201 

14.344 

14.524 

9.319E-03 

02.22 

7.600E-03 

12.307 

14.969 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP. 2 

VIR  .TEMP .2 

V. POT. TEMP .2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percent  > 

(Kq/Kq) 

(Millibar ) 

(Millibar) 

(Kel , xM-2/3) 

9.20 

13.229 

14.467 

1 4 . 557 

9.362E-03 

81 .91 

7.630E-03 

12.369 

15.101 

NO  DATA 

*  CONTINUED  BELOU 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905021330 
13:30:  0  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS 
(4-UP  DOWN) 


PROFILE  SLOPES 

SCALING  PARAMETERS  PARTIAL  DERIVATIVES  < ♦-INCR . WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
St able, --Unstable) 
-0.032  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 *Z2> 1 /2 


12 

.9? 

Z/L 

AT 

GMH 

-0. 

040 

Z/L 

AT 

10  MFTERS 

-0  . 

031 

Z/L 

AT 

Zl 

-0. 

056 

Z/L 

AT 

Z2 

-0. 

028 

MON IN- OBUKHOV  LENGTH 
(Meter*) 

-3.253E  02 


MOMENTUM  FLUX 
(Nt/n2) 

-1  ,  30E-O1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.7BE-05 

LAT.HEAT  FLUX 
( Ua  1 1 */r2 ) 

6. esc  ot 

SEN. HEAT  FLUX 
( Wa  1 1»/«2 ) 

9.74E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat fs/«2) 

-3.04E  02 

TOTAL  HEAT  BUDCET  FLUX 
<Uatts/fi2) 

-3.05E  02 


FRICTION  VELOCITY 
(Meters/tec  > 
3.353E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq > 

-6.748E-03 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.340E-02 


ROUGHNESS  LENGTH 
(Meters) 

I . 202E-04 


DRAG  COEF.  AT  10  METERS 
(Dinensionless) 
l . 2i4»  -03 


GENERAL  FORM : DN/DZ- 
[ (N1-N2) )/lLn(Z1/Z2>« 
<ZH»Z2>1/21 

N-WIND  6PEED  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ-  5.73E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Meter*) 
DSH/DZ-  -B.92E-06 


N-POT . TEMP . (Kelvin) 
Z -HEIGHT  (Meter*) 
DPT/DZ-  -3.09E-03 


GENERAL  FORM : 'N' SLOPE- 
C (LnZl-PSI)-(LnZ2-PSI)l/ 
IN1-N2] 

N-WIND  SPEED  (M/*ec) 
Z-HEIGHT  (M)  Vert .An is 
PSI-PSI1 

WS  SLOPE-  1 . 19E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M >  Ver t . Axis 
PSI-PSI2 

SH  SLOPE-  -8.01E  03 

N-POT  TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert.Axi* 
PSI-PSI2 

PTK  SLOPE-  -2  31E  01 

N-LnTEMP . STRUC . <K  xM-2/3 ) 
Z-HEIGHT  (M )  Vert.Axi* 

P SI -NONE 

CT2  SLOPE-NO  DATA 


PS21  AT  ZJ-  0 .17)430 
PSI1  AT  22-  0.094377 
PSI2  AT  Zl-  0 .107901 
P8I2  AT  Z2-  0.038297 


BOWEN  RATIO 
(no  units) 
0.142 


*  CFNERAL  C0N8TANTS : 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0  .4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/*ec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BULK 

SEN  HEAT 
TRANSF  .  COEF . 
0 .92E-03 


BULK 

MOISTURE 
TRANSF. COEF. 
1 .32E-03 


AIR  DENSITY 
(Kq/m3) 

1 . 2266 


»  GENERAL  NOTES: 

Accuracy  limitation  exceeded  for  nei*urex*nt  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcol./Kq  Kel . ) 
2.4164E  02 


SH1-SH2-  4/-  , O0E-3  Kg/Kq . 


WATER  LAT.HEAT  VAP . 
(ITcel./Kq) 

3.8992E  05 


»  CONTINUED  ON  NEXT  PAGF 


20 


RUN  NUMBER i  7905021330 

START  TIME!  13:30:  0  PST 

START  DATE}  2  May  1979  (DAY  1221 


MARINE  SURFACE  LAYER 
NRL  MICROHETEOROLOGY 
SAN  NICOLAS  ISLAND ,  CAL 


*  ESTIMATED  HICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP, 
(Celsi  ilk) 
13.125 

HEIGHT 

(Hfttrs) 

10.00 


WIND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
10.05  10.12 


POT. TEMP . 
(Celsius) 
13.223 


VIR , TEMP . 
(Celsius ) 
14.452 


TEMP . STRUC .  BAR. PRES. 
(Kel.xM-2/3)  (Millibar) 
NO  DATA  1012- 84 

U. POT. TEMP.  ABS. HUMID. 
(Celsius)  (Kg/n3) 
14.550  9 ■ 357E-03 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 

DATA  AVE’  AGiNG  PERIOD;  30  Min 


BULK  WT  TEMP  AIR-WT  TEMP  POT-UT  TEMP  VIR-WT  TEMP  V.POT-UT  TEMP 


(Celsius) 

1 3 . B2 1 

REL  HUMID. 
(Percent ) 
81  .95 


(Kelvin) 

-0.696 


SPEC .HUMID.  VAP  PRES  . 


(Kelvin) 
0 . 632 


(Kelvin) 

0.730 


S. VAP. PRES.  REF. INDEX 


(Millibars)  (Millibars)  <Kel.*H-2/3> 


10.00  13.223  14.452  14.550  9-357E-03  81.95  7.627E-03  12.362 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,19?8>; 


INFERRED 

STABILITY 


GRAD .RICHARDSON  NUMBER 
(♦*Stable,-*Unstable> 
-0.022  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM«(Zl*Z2>1/2 
12.99 

Z/L  AT  GMH 
-0 . 028 

Z/L  AT  10  METERS 

-0.022 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-4.585E  02 


FLUX  PARAMETERS 
< 4-UP .--DOWN) 


MOMENTUM  FLUX 
CNt/«2) 

-1 .6QE-0I 

HUMIDITY  FLUX 
(Kg/sec  n2) 

3.42E-D5 

LAT.HEAT  FLUX 
(Watts/«2) 

8.44E  01 

SEN. HEAT  FLUX 
(Watts/ «2) 

9.35E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watts/*2> 

-5.84E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/«2> 

-4.90E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3 . 615E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.707E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-2. 0B3E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .571E-04 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 . 293E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-1 . 307E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  n3) 
3.418E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  ) 

7 . 529E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/n3 ) 

1 . 2268 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . > 
2.4165E  02 

WATER  LAT.HEAT  VAP. 
(ITcal ./Kg) 

5.B989E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.804 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  193E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1014.04 


BOWEN  RATIO 
(no  unit?;) 

0.111 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦«r-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCLSPEC 

HUMIDITY 

SCL.POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

140% 

140% 

128% 

173% 

101% 

5% 

19% 

274% 

64% 

108% 

37% 

84% 

128% 

214% 

214% 

46% 

44% 

142% 

5% 

7% 

105% 

23% 

67% 

165% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905021330 

START  TIME:  13:30:  0  PST 

START  DATE:  2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MFASUREMENT  UNCERTAINTY  INDICATED  IN  [  ) : 


GRAD. RICHARDSON  NUMBER 
(♦■Stable, -'Unstable) 
-0,028  10 . 021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»(Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.035  10.02) 

Z/L  AT  10  METERS 
-0.027  (0.02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3.677E  0? 


FLUX  PARAMETERS 
( ♦*UP ,-*DOWN> 


MOMENTUM  FLUX 
(Nt/n2) 

-1.54E-01  [ 6 . GE-02 1 

HUMIDITY  FLUX 
(Kg/sec  n2> 

3.29E-05  18 . 0E- 06) 

LAT.HEAT  FLUX 
(Watt*/«2) 

8.12E  01  [ 2 . 0E+0 1 1 

SEN. HEAT  FLUX 
( Wa  1 1 s/«2 ) 

9.57E  00  (3.OC+00I 

SKY  AND  SOLAR  HEAT  FLUX 
(Wa  1 1  s/n2 ) 

-5.84E  02  12.0E+011 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  t»/n2> 

-4.94E  02  I  3 . OF ♦ 0 1 ) 

BOWEN  RATIO 
(no  units) 

0.123  (0.00) 


SCALING  PARAHETERS 


friction  VELOCITY 
( Meter  s/sec  > 

3 .546E-0 1  [6.0E-02] 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 342E-05  13.0E-051 

SCALING  POT. TEMP, 
(Kelvin  > 

-2.293E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

1 . 446E-04  (6.0E-051 

DRAG  COEF.AT  10  METERS 
( Meter  s ) 

14.0E-04) 


DIFFERENCE  BETWEEN  THF.  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  18  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-"i 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  1 0M 


MOMENTUM  LAT.HEAT  SFN.HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCLSPEC  SCL.POT.  ROUGH. 
FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LEWCTM 


•  END  OF  BATA  RUN 


MARINE  SURFACE  later  mICRUME TEOROLOCICAL  EXPERIMbNt 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RE'SEARTH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  »  *  HICROHET EOROl  OC1CAL  DATA  •  *  *  * 


RUN  NUMBER: 

7905021400 

PRINT  DAT b  : 

11  JUN  19Ro 

START  T IME: 

14:  0:  0  RST 

DATA  SAMPLING  RATE  (AIL  FHANNklS):  G/Min 

END  TIME. 

14:30:10  PST 

DATA  AVERAGING  PERIOD-  30 

M  i  n 

START  DATE: 

2  May  1979 

(DAY  122) 

NOMENCl  ATURE 

1 r  UP  PF  k  l  EVE 

1,2-1  OWE R  i 

l  VLl 

> 

ANALOG  CHANNEL  RAW  DAfA 

(AVERAGE  VDC) 

No  .  00 

No  .  01 

NO  .  02 

No. 03 

No  04 

No  .  05 

No  .  06 

NC  .  07 

No  0  8 

NO  .  It 

VOLT .REF .A 

TFMP . STNUC . 

TEMP.STRUC. 

2  DF.U  POINT  1 

DEW  POINT2 

WIND  SPEED1 

WIND  SPFED2 

BAR  PR  ( 5  7 

SK r  RAD 

WIND  L’  1 R 

6.205 

0  -  000 

0 .001 

5. 064 

5 . 085 

5 . 268 

5.096 

4 . 792 

S  370 

4  851 

No  .  1  0 

Noll 

No  .  12 

No  .  1  3 

Nu  .  1  4 

No  •  15 

NO  16 

No  •  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VOl TACE 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SHARE  B 

VOl  1  REF  .  B 

4  162 

3.059 

2  .  525 

0.001 

0  .  0  0 1 

0.001 

0  00  1 

l-  205 

» 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  b  SGARPHt  N  T  CilRRt  Cl  IIJNS 

No  .  1 

No  .2 

UPWIND  NFAR 

UPWIND  LAND 

DP1FCAL 

Df'2F  CA< 

WIW  LA| 

W5  i  F  (; 

AIR  TEMP . 1 

AIR  TEMP. 2 

HE I GHT /LENGTH 

P  A 1 H( Meter  s  > 

(Volts) 

l  V  o  1  t  s  > 

<  Vo i t s  i 

( C  oeF  t  i 

<  r  c**f  t  * 

1411  129651 

1421  130746 

0.157 

1  06 

-0 .009 

il  0  0  0 

0.00 1) 

0 . 997 

VT.V 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEER  INC  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOl  T.RFF .DEV 

VOLT .REF .DEV 

ZERO  RFF  .DEV 

AC  VOl.  T  F  LUX 

AC  FREU-FLUX 

AC  VOL  1AM 

AJ  FREQUENCY 

( No . scdns) 

(No . sc  *n& ) 

(No . scans ) 

A( No  > -  005V) 

B(Nc . >  005V) 

(No  .  > ,002V) 

(No  ) 5v > 

(Nc  > 1 H / ) 

(VAC) 

-  Hi  > 

0 

0 

180 

0 

0 

0 

0 

0 

n  • , .  x 

'  *9  86 

* 

OBSERVED  MICROME TEOROl  QGICAL  PARAMETERS  (INCLUDING 

THE  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATE 

D  INTO  LNCINIERINC  UNIT  a 

AIR  TEMPI 

WIND  SPEED! 

DEW  POINT  1 

TEMP  .STRUC. I 

WIND  DIR 

BAR  RRF5.1 

SKT  RAD 

BULK  UT  TFMP 

MEAN  Aik  TEMP 

(Celsius  > 

(Meter/sec ) 

(Cels i us ) 

(Kel . «M  2/3) 

(  Deq  .  T  r  ue  ) 

(Millibar) 

(Watt /nV t 

(Celsius* 

1  r  e  1  V  l  !■  * 

1 2 • 965 

10.15 

9.92 

NO  DATA 

309  V 

1  U11  .77, 

4.63E  02 

13,860 

286  18 » 

AIR  TEMP . 2 

WIND  SPEED2 

DEW  P0INT2 

TEMP .STRUC .2 

TIDE  TAB1  E 

BAR  PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsi us) 

(Kel . *M-  2/3) 

(Meter  M5L  > 

(Millibar) 

13. 075 

9.58 

9 . 99 

NO  DATA 

0.08 

1017  03 

» 

CALCULATED  M  l  CR  E'ME  T  EQR O LOG  1  CAL  PARAMETERS: 

HEIGHT,  21 

POT . TEMP . 1 

VIR.TEMP.l 

V.POT  TEMP  .  1 

ABS. HUMID .  1 

REl.  .HUMID.  1 

SPEC . HUMID • T 

VAP .PRES. 1 

S  VAP . PRES  1 

REF  INDEX  1 

(Meters  > 

(Celsius) 

(Celsius) 

(Celsi us) 

<Kq/«3) 

(Percent ) 

(Kg/Kq > 

(Millibar) 

( M  i  1 1 1  b  a  r  ) 

‘Kel  » »  2,3* 

18.35 

13.145 

1  4  275 

14 . 454 

9.231E-03 

81  .74 

7.528E -03 

12.189 

14  912 

NO  DATA 

HEIGHT,  Z2 

POT . TFMP .2 

VIR .TEMP .2 

V.POT .TEMP. 2 

ABS. HUMID. 2 

REL  HUMID .2 

SPEC  HUMID . 2 

VAP  F  RES.  ;■ 

Li  VAP  t’RLC  7 

RIF  .  INDEX  2 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/n3> 

(Percent  > 

( Kg/Kq ) 

(Millibar  > 

(Mill jbar ) 

■  k  e  i  *  m  -  7  >  i  * 

9.20 

13.165 

14.390 

14.401 

9.278E-03 

81  .51 

7 .561 E- 03 

1 7 . 255 

15.0 *6 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 

79 050 L 

1400 

MARINE  SURFACE  LAYER 

START 

TIME  : 

14;  0  : 

0  PST 

NRL 

MICROMETEOROLOGY 

start 

DATE  : 

2  May 

1979  (DAY  122) 

SAN 

NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMP!  INC  RAH  ‘ALL  fMANNll.S).  6/Miti 
DATA  AVERACINC  PERIOD  .10  Min 
NOMENCLATURE:  1  =  UPPER  t  EVEi  ,  2=  /OWE*  itVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  <  BUSINGER ,1973) 


STABILITY 


FLUX  PARAMF.TF.RS 

f'RDI  11  E  SL  upfs 

<  *  =  UP ,-  =  DOWN> 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

(  » *■  I  NC  R  .  Wl  1H  HE  I  GHT 

E,R AD  RICHARDSON  NUMBER 
(♦-St, ible,-=Un stable) 
-tt .019  AT  GMM 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH  =  ( Z1 »?2 > 1 
12  99 

1/ L  AT  GMH 
-0  024 

Z/L  AT  10  METERS 
0.019 


Z/L  AT  Z1 

-0.034 


Z/L  AT  12 
0  017 

MONIN- OBUKHOV  LENGTH 
<  Meters  > 

-5  403E  02 


MOMENTUM  FLUX 
<Nt/*2) 

-1  55E-01 

humidity  f Luy 

(Kq/sec  m2: 

287E-05 

LA  T  .HE  AT  FLUX 
(Uatts/«2> 

7 . 0HE  01 

SI  N  .  HEAT  T  I  IJX 
<  Wa t  f S/M2) 

7.19E  00 

SLY  AND  SULAR  HEAT  FLUX 
( Ua  1 1  s/m? ) 

-4.63E  02 

TOTAL  HEAT  BUDGE  I  FLUX 
( Wat  ts/«2) 

-3.05E  0? 


FRICTION  VELOCITY 
( Meters/tec > 

3 . 554E-0 1 

SCALING  SPEC  .  HllHD  • 
(Kg/Kg > 

-6. 574E-D5 


SCALING  POT .  TEMP . 
<K*Iv»n) 

-I  630E07 


ROUGHNESS  LENGTH 
(Meters) 

1  .  479E  -04 


DRAG  COEF  AT  10  METERS 
(D  i  Men»ionlt«iS) 

1  A  -  VI  ••  • 


GENERAl  FORM  DNDZ- 
l (Ni -N2) l/ll n ( 7 1 / Z2  > ■ 

N=U I ND  SPEED  ( M.sec > 
Z=HEICHT  (Meters) 

DWS/D2*  f.  33E-02 


N- SPEC  HUMIDITY  iKq/kq) 
2- HEIGHT  (Meters) 

DSH/DZ -  -O.92E-06 


N*POT  .  TEMP  .  (Kel  v  ir.  i 
Z  =  HL  1 GHT  (Meter*.) 

DP  T /D7  =  -2.21E-03 


GENERAl  FORM  N  SLOPE 
I  ‘  l  nZT  RSI  I  n  ?  2  -  P  S  I  )  ]/ 
INI -N7  J 

N-  WIND  SF’tED  (M.'srt 
Z  =  HE  I  GHT  m)  Vert  An-* 
PSI  sP‘.1 1 

US  SLOPE  11 M  on 

NsSPK  HUMID  I  Tt  <,  K  q  •  kq  < 

Z *H|  I  GMT  <  M  '  V t* r  t  A*i*. 

PS  I -PS  1 7 

SH  <4  OPE  - l»  2.  E  0  3 

N*P((T  T  E  HP  (tplvp,  ■ 

Z  HEIGHT  I  M  1  Vet  t  A  a  t  >• 
PSI -PS  17 

F’H  M  OPE  3  3. ‘I  01 

N-LnH  HP  ST  Rl  II  ih*M  2  /  3  1 
Z  -HE  I  GHT  ,  M>  Vet  t  A*  i  s 
PSI -NONE 

l  I  7  SLOPE  'NO  DATA 


PSTI  AT  Zl= 
PS  I t  AT  Z? - 
PSI 2  AT  Zl= 
PSI 7  AT  72* 


011! 049 
0  OS 93 70 
0  060097 
0  036780 


BOWEN  RATIO 
<n«>  unit*. ) 
0.102 


*  GfNFRAl  CONSTANTS: 


MlSCEU  ANI  OUE. 


VON  K ARMAN 

GRAVI  TAT  1(JN 

PROF  ILF 

PR  OF  II  F 

BUI  K 

BULK 

( ONSTANT 

Arrti f RAT  ION 

T UP  PRANDU 

THR  SCHMIDT 

SEN  HEAT 

MOISTURE 

(No  iiiut^j 

(H/«*ec  .'?> 

NIJMBFR 

NUMBER 

TRANSF  CUFF  . 

TRANSF  .COEF 

0.4 

9.  7959 

0  74 

0  74 

0  92E  -03 

1 . 37E-03 

AIR  DENSITY 
«  K  q  I M  3  > 

1  7768 


■  GF  NERAL  NOTF  S 

Accuracy  ltNi»<Mii»n  e*reeded  Tor  o#«ur*tiMt  of  Profile  Slope  and/or  Partial  Derivative 
E.  oep  u  t  at  t  nr>  net  utfd  by  insertion  of: 


AIR  SF't  L|l  K  Ht AT 
<  1  T ( a  I  K  u  Kel.) 

: ’ .  4 1  f ■  31  0? 


Shi  sh;?»  ♦  /  am  1  xq/xq 


WATER  l  AT  HEAT  VAP 
.  I  U  .1 1  ftq  > 

S  |W«M  i IT. 


«  CONTINUED  ON  EXT  PAGE 
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RUN  NUMBER:  7905Q214CQ  NARINE  SURFACE  LAVER 

START  TINE:  |4t  0:  0  PST  NRL  HICROMETEORQLOG Y 

START  BATE:  2  Msy  1979  (DAT  122)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1 1  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CMANNHS).  6/Hin 
DATA  AVERAGING  PERIOD,  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
13.061 


WIND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
9.65  9.98 


TEMP .STRUC. 

( K  e  1 . *M-?/3> 
NO  DATA 


BAR  PRES. 
(Millibsr  > 
1012.73 


BULK  NT  1EMP 
(Cel  *  t  lit ) 

13. BOO 


AIR -UT  TEMP 
(Kelvin  > 
-0.739 


POT-wT  TEMP 
IXflvm) 

-0 . 64 1 


VIR-Wl  TEMP 
0  576 


V  POT -Wt  TEMP 
<  Kel  wjr*  > 

0  674 


HEIGHT 

(Meters) 

It  -  00 


POT. TEMP. 

VIR . TEMP . 

V.PDT . TEMP. 

ABS. HUMID. 

REL  HUMID. 

SPEC. HUMID. 

VAP  PRES  . 

5  VAP .PRES 

REF  INDEX 

(Celsius ) 

(Celsius) 

(Celsius) 

(Kg/*3) 

( Percen  t ) 

(Kg/Kg ) 

(Mi  11 ib*r*  k 

(Mi l l ib*r f  > 

(Kel  *M-LVJ> 

13.159 

14.376 

14.474 

9.272E-03 

81  .54 

7 . 557E-Q3 

12  248 

15  021 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( ♦~St*bl», -*Unst *ble) 
-0.027  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z 1 *22) 1/3 
12.99 

Z/L  AT  GMH 
-0.034 

Z/L  AT  10  METERS 
-0 . 026 

MONIN-QBUKHOV  LENGTH 
(neters) 

-3.831E  02 


r i UX  PARAMETERS 
(♦-UP ,-»DOUN> 


MOMENTUM  FLUX 
(Nt/«2> 

-1 . 45E-0 1 

HUMIDITY  FLUX 
<Kg/sec  m2) 

3. 37E-05 

L AT. HEAT  FLUX 
<U«tt»/»2) 

8.32E  01 

SEN. HEAT  FLUX 

9.55E  00 

SK.  AND  SOLAR  HEAT  FLU] 
<M«  .  ts/«2) 

-4.63E  02 

TOTAL  HEAT  BUDGET  FLUX 
<U*tT%/n2) 

-3.70E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meter t/sec ) 

3.433E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg/ 

-7.992L-05 

SCALING  POT .TEMP . 
(Kelvin) 

-2 . 230F-O2 

ROUGHNESS  LENGTH 
(Meter s > 

1  . 31  IE-04 

DRAG  COEF.AT  10  METERS 
(Oifitni  ion less) 

1 .267E-03 


INFERRtD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
<  Meter 2/sec2 1 
-1  180E-01 

WITH  ABS.  HUMID! TT 
(Meter  Kg/set  m3) 
3.369E-05 

WITH  POT  .TEMPERATURE 
( H#t*r  Kel  /i«( k 
7  689E-03 


MISCEL  ANEOUS 


AIR  DEMSITf 
( K  g/«3 » 

1 . 2270 

AIR  SPECIFIC  HEAT 
'  ITr  * ]  /rg  Kel  > 

M63E  02 

WATER  LAT  HEAT  VAP 
< I Tc  * 1  /Kg  1 
5  B993E  05 

VAP  PRES. A I  WT  LEVEL 
(Mill  lb*  r  > 

15. 78 J 

ABS  HUMID  AT  WT  LEVEL 
( Kg/ m3 > 
l  192E  02 

BAR .PRES. AT  WT  LEVEL 
(Mill ib*r ) 

1  J13  93 


BOWEN  RATIO 
(no  unit*) 
0.115 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-': 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENCT  H 

COEF 

138* 

138* 

113* 

164* 

104* 

5* 

22* 

269* 

56* 

108* 

48* 

76* 

113* 

208* 

208Z 

46* 

43* 

136* 

5* 

8* 

179* 

23* 

66* 

159* 

43* 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905021400 
14:  0:  0  PST 
2  M*y  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEORDLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALINC  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-8t«bl* , '*Unttibl») 
-0.022  10.021  AT  GMH 

GEOMETRIC  MEAN  HCZCHT 
(Meter)  CMH-(Z!«Z2)1/2 
12.99 

Z/L  AT  GMH 
-1.828  (0.021 

Z/L  AT  10  METERS 

-0.021  (0.021 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-4.636E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1.48E-0I  C6.0E-021 

HUMIDITY  FI  UX 
(Kg/tec  «2> 

3.26E-05  18.0E-06) 

LAT. HEAT  FLUX 
(U«tts/n2) 

8.06F  01  l 2 . 0E+0 1 1 

SEN. HEAT  FLUX 
<U*tt«/*2> 

8.2IE  00  ( 3 . 0£«00 1 

SKY  AND  SOLAR  HEAT  FLUX 
<W*tt*/n?) 

-4.63E  02  (?.DE«Q1I 

TOTAL  HEAT  BUDGET  FLUX 
( W*t  t»/«2 ) 

-3.74E  12  I3.lt ♦Oil 

BOWEN  RAT tO 
(no  unit's) 

0.109  (0.08) 


FRICTION  VELOCITY 
( Meter  s/sec ) 

3.470E-OI  (6.0E-02) 

SCALINC  SPFC.  HUMID. 
(Kg/Kg) 

-7  452E-03  (3.0F.-051 

SCALING  POT. TEMP. 
(Kelvin) 

-I.771E-02  12  0E-021 

ROUGHNESS  LENCTH 

( Meters ) 

1.371E-04  t  6 • 0E -05 1 

DRAG  COFF.AT  10  METERS 
(Meters) 

)  •  J«?Im  - u  '  (4.0E-041 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 


ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦#r-*» 

EVFR  ABSOLUTE  VALUE 

IS  LARGER) 

ALL  VALUES 

ARE 

GRAD. RICH. 
WO  AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

l AT  HEAT 

flux 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT  BOWEN 
FlUX  RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL  POT 

TEMP 

ROUGH , 
l INC  T  M 

DRAG 

COEF 

m 

18* 

4* 

9* 

14* 

0* 

2* 

6* 

2* 

to* 

17* 

6* 

U\ 

•  KM)  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME TEOROLOCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
A TMOSPHF R IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  REGEARLH  STATION 
SAN  NICOLAS  IS'  AND,  CALIFORNIA 

«  ■  »  i  rtll.'ROHE  TFOROLOCICAL  DATA  •  «  «  I 


PUN  NUMBER : 

79P502M30 

SI  ART  TIME: 

14:30:20  PSI 

END  TIMF: 

15:  0:30  PST 

START  DATE  : 

2  May  1979 

(DAY  12') 

ANALOG  CHANNf  1.  RAW  DATA 

(AVERAGE  VDC) 

No  .  OH 

No  .U1 

No  .  02 

No  .  03 

No  ,  04 

VOL  1  . RF  E  .A 

TEMP  strut:. 

1  1FMP. STRUC. 

DEW  POINT  1 

DEW  POINT? 

6.205 

0 . 00(1 

0.001 

5 . 069 

5 . 088 

No  l  0 

No  .  1  1 

No  .  12 

No  .  M 

No  .  1  4 

BULK  WT  IEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

4  1  4"’ 

3  .  H56 

2 . 527 

0.001 

0  .001 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE  >  : 

ESCARPMENT  DATA,  FIELD  CAL 

No  .  1 

No..? 

UPWIND  NFAR 

UPWIND  LAND 

AIR  It  HP  1 

AIR  TEMP. 2 

HE  IGHT /LENGTH 

PAT  H  ( Mete.-u  ) 

1411  128302 

1421  12VH25 

0  .  1 57 

1  03 

SYSTEM  HdUSr 

KEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASF 

VOLT  .REE  .  DE  V 

VUI.  T  RE  r  .DEV 

(  No  .  c<  arr  , 1 

<  No . sc  an* ) 

(No . sc  an*  ) 

A( No .  >  .005V) 

B  <  No  .  )  . 005V) 

0 

0 

180 

0 

n 

IJBSfOVED  MICPOME  TEOROLOG 

ICAl  PARAMETERS  (INCLUDING 

HE  ABOVE  CAL 

AIR  TEMP.l 

WIND  SPfFDl 

DEW  POTNT1 

TEMP  STRUC  .  1 

<r>Uiu«> 

< Meter/sec ) 

( Ce  1  «■  i  us  > 

(Kel  *H  2/3  > 

ip. mho 

w.vo 

9 . 9S 

NO  DATA 

AIR  TEMP . 2 

WIND  SPEED? 

DEW  POINT? 

TEMP .STRUC. 2 

<Ot*  ins) 

<  Meter /sei  ) 

(Celsius) 

(Kel • *M-2/3) 

12.981 

9.19 

1  0  .  nj 

NO  DATA 

C Al  ClIL  ATF D  MICROMCTEOROLOGTCAL  PARAME 

’ERS: 

HEIGHT,  Zl 

POT. TEMP.l 

VIR . TFMP . 1 

V.POT .TEMP  .  1 

ABS. HUMID. 1 

<  Meter *  > 

< Cel si  us) 

(Celsius) 

(Celsius) 

(Kq/*3> 

18.35 

13.060 

14.192 

14.37? 

9.252E-03 

HE IGHT ,  72 

POT  .  TFMP  .;> 

VTR .TFMP .2 

V.POT . TEMP .2 

APS. HUMID. 2 

(Meter* ) 

(Cel  si  us ) 

(Celsius) 

(Celsius ) 

(KQ/n3 ) 

9.20 

13.073 

14.31)0 

14  390 

V  ,  ?93E- 03 

PRINT  DATE :  1 1  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1=1JPPER  LEVEL,  2-  LOWER  LEVEL 


No  .  05 

WIND  SPEEDl 
5.034 

No  .  06 

WIND  SPFFD2 
4.884 

No  .  07 

BAR .PRES. 2 
4.79? 

No  .  08 

SKY  RAD. 
2.369 

No  .09 
WIND  DIR 
4.768 

No. 15 

SPARE  A 

0.001 

No  .  16 

SPARE  B 
0.001 

No  .  17 

VOLT , REF  .  B 
6.205 

IBRATIUN  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

DP  IE CAL 
(Volts ) 

-0 . 009 

DP2ECAL 

(Volts) 

0  .  0  0  0 

WTBFCAL 

(Volts) 

0  .  000 

US  ICC 
(Coeff . ) 

0 .993 

US2EC 
(Coeff . ) 
0 . 959 

7ERO  REF. DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . > . 002V) 

(No .  >  5 V ) 

(No.)lHc) 

(VAC) 

(Hz  ) 

0 

0 

0 

115.3 

59.86 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

WIND  DIR 

BAR  .  PRFf, .  1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

<  Deq  .  True) 

(Millibar ) 

( Wat  t/«2> 

(Celsius ) 

(Kelvin) 

307  1 

101173 

- 3 . 3 0 F.  02 

1  .3 . 785 

286.09 1 

TIDF  TABLE 

BAR . PRES . 2 

(Met»r  MSL> 

( Mi  1 1 i bar ) 

0.13 

1012.83 

REL .HUMID . 1 

SPEC. HUMID. 1 

VAP  .PRES . 1 

S  .  VAP  PRES  .  1 

REF. INDEX  1 

(Percent ) 

(Kq/Kq  ) 

(Millibar) 

(Mi  1  libar ) 

(Kel  iM- 2/3 

8? .  36 

7.543E-03 

12.214 

14.030 

NO  DATA 

REL  HUMID.? 

SPEC. HUM ID. 2 

VAP  PRES  2 

S  .  VAP  PRES  ? 

REF  INDEX  2 

(Per cen t  ) 

(Kq/Kq  ) 

( M i 1 1 ibar ) 

(Mill ibar  » 

(Kel  «H  2/3 

8?  1  1 

7 . 57  IE -03 

12.271 

14  945 

NO  DATA 

«  CONTINUED  BROW 


RUN  NUMBER: 
START  T  IMF. : 
START  DATE; 


7905021  430 
14:30:20  PST 
2  May  1979  (DAY 


1 22  > 


MARINE  SURFACE  LAYER 
NR L  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CA1. 


PRINT  DATE:  II  JO*  I9R0 

DATA  SAMPLING  RATE  (ALL  CHANNFL5 )  :  <»/Mm 
DATA  AVERAGING  PERIOD.  30  Min 
NOMENCLATURE:  1*UPPIR  LEVFi  ,  2®  LOWER  IfVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCUl  ATED  VALUES  ( BUS INGER , 1 973 > : 


STABILIT 


FLUX  PARAMETERS  PROf  ILE  SLOPES 

( ♦  “IIP ,  -  =  DOWN )  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (  ♦*  INCR  WITH  HEIGHT) 


GRAD . R ICHAPDSON  NUMBER  MOMENTUM  FLUX 

(♦-Stable,*  -'On  st  4b  If*)  (Nt/e2> 

■0  015  At  C.MH  -1  .22F-01 


FRICTION  VELOCITY 
( Meter s/sec ) 

3. 156E-01 


GENERAL  FORM : DN/DZ* 

I (N1 -N2 )  I / T Ln ( Z1 /Z?)« 

( Z 1 »Z2 ) 1 /2  T 


GENERAL  FORM  NSLOPE- 
KLnZI  -  PS  I )  *(LnZ2-P?il  )  1/ 
INI -N2 I 


GE  HME  TRIG  MIAN  HEIGHT 
<  Meter)  C.MH  M  7 1  »/2  >  I  /? 
t?  99 

7/ L  A!  GMH 
•  n  .  n  i  v 

//t.  at  m  mf  te  rs 

-0.01', 

7/1  AT  Z1 
0  027 

7/1  AT  /2 
0  0  14 

MON  IN  OI'IJKHUV  LFNGIH 
'  M»  f er  *  > 

7H7t  02 


HUMIDITY  FI  UX 
<Kq/sec  «?> 

2 .52E-05 

LAF.HFAT  TLOX 
(Wat  t*/«2 ) 

A.23F  111 

SI  N.  HEAT  FLUX 
(Wat  ts/«2 ) 

4  05F  00 

SKY  AND  SOLAR  MEAT  FLUX 
'Wat  ts/e2  > 

3  30E  02 

TOTAL  HF AT  BUDGf  T  FLUX 
(Wat  !«,/*?) 

2  64E  02 


SCALING  SPFC.HUMD 
(Kq/Kq) 

-6.516E-05 


SCAl  ING  POT  .  TEMP  . 
( Kel win  > 

1  033E-02 


ROUGHNFSS  LENGTH 
(Meter*) 

9 . 665E-05 


DRAG  COEF.  AT  10  METERS 
(Di  tension  less) 


N^WIND  SPEED  <M/sec ) 
Z=HE IGHT  (Meter*) 
DWS/DZ-  5.70E-02 


N*SPEC . HUMID1 ’ Y  (Kq/Kq > 
Z=HE IGHT  (Meters) 
DSH/D7=  -8.92E-06 


N*POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ*  -1 . 41E-03 


N* W I ND  SPEED  (H/*ec ) 
Z-HEIGMT  <  M  >  Vert. An* 
PSIM»SI1 

WS  SLOPE c  127E  00 

N=SPEC. HUMIDITY  (Kq/Kq) 
2-HEIGHT  < M )  Vert  .An* 
PSI-PSI2 

SH  SLOPE  *  -8.30E  03 

N-POT. TEMP. (Kelvin) 
Z*HEIGHT  (M)  Vert. Axis 
PSI-PSIP 

PTK  SLOPE  =  -5.23E  01 

N*LnTEMP . STRUC . <K«M-2/3> 
ZE  HE  IGHT  (M)  Vert. An* 
PSI-NONF 

CT2  SLOPE *N0  DATA 


PM  I  AT  ;\- 
PS1 1  AT  72 
PM?  AT  /I  - 
PM2  AT  72 


n  0  v 0 A  (9 

0  .  047895 
0  0  559  It 
0  02V  I  9? 


BOWEN  RATIO 

<n»  «in»  t*. ) 
n  065 


•  GFNrRAl  CONSTANTS 


MISCELLANEOUS 


VON  KARMAN 
I  ONSTANT 
(No  iin  it,,) 
I)  .  4 


GRAVITATION 
ALT  1 1  FPAt  T 
(M/'.e,  2  > 

9  7959 


PROF  Ilf 
TOR  .  PPANDTl 
NHMBT  P 

0  74 


PROFII  E 
TUR . SCHMtDT 
NUMBER 
0 . 74 


BULK 

SEN  HEAT 
TRAN'iF  COEF 
0  92F-03 


BULK 

MOISTURE 
TRANSF  ,  COEF 
t  32E-03 


AIR  DENSITY 
(Kq/«3 ) 

1 . 2272 


■  f,|  NFPAl  NOTES 

Artur  ary  Ii«U.iMmi  e«.eerted  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Gamp  u  t  a  1 1  nn  e«»-r«i*ed  hy  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  ./K q  Kel . ) 
P.4163E  02 


SMI  GM2 


0  81  3  Kq/Kq 


WATER  LAT.HEAT  VAP , 
(ITcal. /Kq) 

5.9000E  0^ 


•  CONTINUED  ON  NEXT  PAGE 
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MARINF  SURFACE  LAYER 
NRl  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  < ALL  CHANNELS > :  6/Hin 
DATA  AVERAGING  PERIOD:  30  Mm 


RUN  NUMBER:  7905021430 
START  TIME;  14:30:20  PST 
START  DATE:  ?  Hiy  1979  (DAY  122) 

«  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR , PRES . 

BULK  WT  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Cel si  us ) 

(Kel , xM-2/3) 

(Mil 1 ibar ) 

(Celsius) 

(Kelvin) 

(Kelvin  > 

12.970 

9.25 

10.00 

NO  DATA 

1012.73 

13.785 

-0.815 

-0.717 

HEIGHT 

POT  .TEMP  . 

VIR .TEMP . 

V.POT , TEMP . 

ABS .HUMID  . 

REL  .HUMID. 

SPEC. HUMID. 

VAP . PRES . 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percen t  > 

(Kg/Kg) 

(Millibars) 

10.00 

13.068 

14.287 

14.385 

9.288E-03 

82.14 

7 .567E-03 

1 2 . 265 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED 

ON 

ABOVE  ESTIMATED  VALUES 

AT  TEN  METERS 

(FRIEHE  ET  AL 

,1978)  : 

INFERRED 

FLUX 

PARAMETERS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

S 

TABILITY 

( +=UP , - 

-=DOUN ) 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

VIR-WT  TEMP 
(Kelvin) 
0.501 

S .VAP .PRES  . 
(Mi llibars) 
14.932 


V.POT-WT  TEMP 
(Kelvin  > 

0 . 599 

REF .INDEX 
(Kel . xM-2/3) 
NO  DATA 


MISCELLANEOUS 


C.RAD  .  RICHARDSON  NUMBER 
(♦=Stdble,-= Unstable  ) 
-0.034  AT  GMH 

GFOMF.TR IC  MEAN  HEIGHT 
(Meter)  CMH=(Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 . 042 

Z/L  AT  10  METERS 
-0.032 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-3.119E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1 . 30E-0 1 

HUMIDITY  FLUX 
(Kg/sec  n2) 

3.20E-05 

LAT.HFAT  FLUX 
(Mat  ts/«2> 

7.90E  01 

SFN.HEAT  FLUX 
(Uatts/«2) 

1  .  0 1  E  01 

SKY  AND  SOLAR  HEAT  FLU! 
(Hat  ts/«2) 

-3.30E  02 

TOTAL  HEAT  BUDGET  FLUX 
< Watts/*2> 

-2.41E  02 


FRICTION  VELOCITY 

<  Meters/sec ) 

3.259E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-7.992E-05 

SCALING  POT . TEMP . 
(Kelvin) 

-2  487E-02 

ROUGHNESS  LENGTH 
( Meters) 

1 . 086E-04 

DRAG  COEF.AT  10  METERS 

<  D i nen s»  on less  > 

1 .241E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-1  .  062E-0 1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

3. 197E-05 

WITH  POT . TEMPERATURE 
( Meter  Kel  .  /sec  ) 

8. 1 04E-03 


AIR  DENSITY 
(Kg /m3  ) 

1  .2274 

AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel . ) 
2.4163E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.8998E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  ibar  > 

15.766 

ABS. HUMID. AT  UT  LEVEL 
<Kg/n3) 

1  .  191E-02 

PAR  PRES.  AT  WT  LEVEL 
(Millibar  > 

1013.93 


BOWEN  RATIO 
(no  unite-,) 
0.127 


•  MF ASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’tor-": 


GRAD. RICH. 
NO  AT  GMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN, HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL , SPEC 
HUMIDITY 

SCL. POT 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

167X 

1 67X 

1227. 

1 70X 

1 33X 

5X 

27% 

303X 

6 1  X 

1  09X 

72X 

81 X 

1 22% 

20  OX 

200X 

46X 

43% 

128X 

5X 

10X 

1 7 1 X 

23X 

66X 

1 51 X 

43X 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021430 
14:30:20  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MI C ROMETE PROLOG Y 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


«  COMPOSITE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1  : 


STABILITY 


FLUX  PARAMETERS 

< v-UP , -=DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -  =  tin  stable) 
0.023  f 0.021  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH* ( 71 «Z2 > 1 /2 
12.99 

Z/L  AT  GMH 
-0  029  (0.021 

7/L  AT  10  METERS 
-0.023  10.021 

MON IN -OBUKHOV  l ENGTH 
( Meter  % ) 

-4.422E  02 


MOMENTUM  FLUX 
( Nt  /  m2  ) 

-1.28E01  16. OF -02 1 

HUMIDITY  FLUX 
(Kq/ser  «?> 

3.06F-05  18  0E  061 

LAT.HFAT  FLUX 
<Uatts/«2) 

7.56E  01  ( 2 . 0  E ♦ 0 1  1 

SFN.HEAT  FLUX 
<Uatts/*2> 

7.12E  0  0  ( 3  0E ♦ 0  0  1 

SKY  AND  SOLAR  HF AT  FLUX 
(Watts/«2> 

-J.30E  02  (2  OEtOll 

TOTAL  MEAT  BUDGET  FLUX 

(Wat  t*/«2> 

2.47F  02  f 3,0(  *01  1 

BOWEN  RATIO 
(no  unit*,) 

(1.105  (  0  ,  OR  1 


FRICTION  VELOCITY 
< Meters/sec  > 

3.23IE  01  1 6 . OF  -  02 1 

SCALING  SPEC. HUM  ID. 
(Kq/Kq  ) 

-7.434F  05  I3.0L-051 

SCAl INC  POT  TEMP 
(Kelvin > 

-1  5O4E-02  [2.0E02I 

ROUGHNESS  LENGTH 

<  Me  ter*) 

1  044E  -04  (6  0E-05) 

DRAG  criEF  AT  10  HFTERS 

<  Meter  s  ) 

1 4  Of  -04} 


•  DIFFERENCE  BETWEEN  THF  PROF  ILF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAIUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VAI UE  OR  MFARUREMFNT  UNCERTAINTY  VAI  ME  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE.  AND  ARf  “tor  “ : 


GRAD  RICH 

Z/L 

MOMENTUM  I  AT .  HF  AT 

SFN.HEA1 

SKY  RAO 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL .POT . 

ROUGH . 

NO. AT  GMH 

AT  10H 

FLUX  FLUX 

FLUX 

t  LUX 

El  UX 

RATIO 

VE  l  DC  1  T  Y 

HUMIDITY 

TEMP  , 

LENG1H 

30% 


n% 


5X 


2X  1(IX  39X 


DRAG 
COEF  . 


25 


40X 


31 X 


6X 


KARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
KARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  *  «  MICROMETfOROLOCICAL  DATA  a  *  «  « 


RUN  NUMBER : 
START  TIKE: 
END  TIME. 
START  DATE; 


7905021500 
15s  0:40  PST 
15:30:50  PST 
2  May  1979  < DAY  122) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  CALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  I -UPPER  LEVEL ,  2r LOWER  LEVEL 


«  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDO: 


No  .  00 

VOLT. REF. A 
6,205 


No.Ot  No. 02  No. 03 

TEMP . STRUC . 1  TEMP . STRUC . 2  DEU  POINT1 
0.000  0.001  5.094 


No  .  04 

DEU  POINT 2 
5U4 


No  .  05 

WIND  SPEED1 
5.420 


No  .  06 

WIND  SPEED? 
5.227 


No  .  07 

BAR .PRES. 2 
4.769 


No  .  08 
SKY  RAD. 
2.398 


No  .  09 
WIND  DIR- 

4.777 


No  .  10 

No. 11 

No  .  12 

No.  13 

No  .  14 

No  .  15 

No.  16 

No.  17 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOLT AGF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF. B 

4.  150 

3. 891 

2.530 

Q  .  001 

0.001 

0.00! 

0.001 

6.205 

#  DIGITAL  CHANNEL  RAW  DATA  ( AVERAGF ) :  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS; 


No  .  1 

No.  2 

UPUIND  NEAR 

UPUIND  LAND 

DP1FCAL 

DPPFCAL 

UTBFCAL 

US1EC 

US2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  128945 

1421  130001 

0.157 

101 

-0 . 009 

0.000 

0  .  000 

0.993 

0.95V 

«  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT. REF. DEV 

VOLT. REF . DFV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FRED. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No .scans) 

(No .scans) 

(No  . 

scans ) 

A ( N  o .  > . 005V) 

B ( No . > . 005V) 

(No . > .002V) 

(No . >5V ) 

(No . >1H| > 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59 . 89 

•  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius  > 
12.894 

AIR  TEMP. 2 
(Celsius) 
13.000 


WIND  SPEED! 
(Me ter /sec ) 

10.44 

WIND  SPEED2 
(Meter /sec > 
9.82 


DEW  POINTl 
(Celsius) 
10.10 

DEW  POINT2 
(Celsius) 
10.16 


TEMP .STRUC . 1 
(Kel . kM-2/3) 
NO  DATA 

TEMP . STRUC. 2 
(Kel . *M-2/3> 
NO  DATA 


WIND  DIR  . 

( Deg . Tr  ue  > 
307.4 


BAR  PRES. 1 
(Mi llitoar  ) 
1011 .38 


SKY  RAD. 
<W*tt/«2) 
-3.34E  02 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL )  (Millibar) 
0.16  1012.47 


BULK  UT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.709  286.107 


CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 


HEIGHT,  Z1 

(Meters) 

18.35 

HEIGHT,  Z2 
(Meters) 
9.20 


POT .TEMP .  1 

(Celsius) 

13.074 

POT. TEMP.  2 

(Celsius) 

13.090 


VIR .TEMP  ,  1 

(Celsius) 

14.220 

VIR. TEMP. 2 

(Celsius) 

14.331 


V. POT. TEMP. 
(Celsius) 

1 4 . 400 


ADS. HUMID. 

<Kg/«3> 

9.342E-03 


V. POT. TEMP. 2  ABS . HUMID . 2 
(Celsius)  (Kg/«3> 

14.421  9.3B6E-03 


REL .HUMID . 1 
(Percen  t  > 
83.12 

REL. HUMID. 2 
(Percent ) 
82.87 


SPEC. HUMID. 
(Kg/Kg  > 

7 . 620E  -03 


VAP  PRES. 1 
(Millibar) 
12.333 


SPEC. HUMID. 2  VAP. PRES. 2 
(Kg/Kg)  (Millibar) 
7 . 650E-03  12.396 


S  VAP  PRES . 1  REF. INDEX  1 
(Millibar)  (Kel. kM-2/3) 
14.838  NO  DATA 

S.  VAP.  PRES. 2  REF.  INDEX  .? 
(Millibar)  <Kel.*h-2/3> 
14.958  NO  DATA 


•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905021500 
15:  0:40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  ll  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦•INCH. WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-St able, --Unstable) 
-0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-( Z1 »Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.017 

Z/L  AT  10  METERS 
-0.013 

Z/L  AT  Z1 
-0.024 

Z/L  AT  Z2 
-0.012 

MON I N'O BUKHOV  LENGTH 
(Meter*) 

-7.792E  02 

PSI1  AT  21-  0.079985 

PSII  AT  Z2-  0  042022 

PSI2  AT  Zl-  0.049212 
PSI2  AT  Z2-  0.025566 


MOMENTUM  FLUX 
(Nt/«2) 

-1 .75E-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

3.01E-05 

LAT , HEAT  FLUX 
(Uat t*/m2> 

7.43E  01 

SFN.HEAT  FLUX 
(Waft  %/**?> 

6.08E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatt*/m2) 

-3.34E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watt»/«2) 

-2.54E  02 

BOWEN  RATIO 
(no  units) 

0.082 


FRICTION  VELOCITY- 
(Meter«/sec ) 

3 . 779E-01 

SCALING  SPEC . HUHD . 
(Kg/Kg) 

-6.485E-05 


SCALING  POT.  TEMP. 
(Kelvin  > 

-1 .297E-02 


ROUGHNESS  LENGTH 
(Meter*) 

1 .836E-04 


DRAG  COEF.  AT  10  METERS 
(Dimension  less) 

1 . S62r - n  5 


GENERAL  FORM : DN/DZ- 
[ (N1-N2) ]/(LnCZl/Z2)e 
(Z1»Z2> 1 /2 1 

N-WIND  SPEED  (M/*ec> 
Z-HEIGHT  (Meter*) 
DWS/DZ-  6.87E-02 


N-SPEC. HUMIDITY  (Kq/Kg) 
Z-HEIGHT  (Meter*) 
DSH/DZ-  -8.92E-06 


NePOT . TEMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -t . 7BE-03 


GENERAL  FORM:  'N'SlOPE- 
l (LnZl-PSl )-(LnZ2-PSI )  1/ 
IN1-N2J 

N-WIND  SPEED  (H/**c> 
Z-HFIGHr  ( H >  Vert.Axi* 
PSI-PSI1 

WS  SLOPE-  1 , C6E  00 

N-SPEC  HUMIDITY  (Kq/Kg) 
Z-HFIGHT  ( M >  Vert.Axi* 
PSI-PSI2 

SM  SLOPE-  -8.3  3E  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert.Asi* 
PSI-PSI2 

P TK  SLOPED  -4.  1  7E  01 

N-LnTEMP .STRUC . (KkM-2/3> 
Z-HEIGHT  (M)  Vert. Ail* 
PSI-NONF 

CT 2  SLOPE-NO  DATA 


1  GENERAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

MISCELLANEOUS 

CONSTANT 

ACCELERATION 

TUR .PRANDTL 

TUR .SCHMIDT 

SFN  heat 

MOISTURE 

AIR  DENSITY 

(No  unit*) 

(M/*ec  2) 

NUMBER 

NUMBER 

TRANSF .COFF . 

TRANSF. COEF. 

(Kg/m3> 

0.4 

9 . 7959 

0,74 

0.74 

0 .92E-03 

1 . 32E-03 

1  .2266 

«  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4165E  02 


SHJ-SH2-  ♦/-  . 08E -3  Kg/Kq  . 


WATER  LAT. HE AT  VAP 
( ITc  al  /Kg) 

5.8999E  05 


•  CONTINUED  ON  NEXT  PACF 
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alANI  lint:  15:  0:40  PST 

NRL  MICROHETFOROLOGY 

DATA  SAMPLING  RATE  (ALL  LHANNFLS):  6/Min 

START  DATE:  2  Niy  1979 

(DAY  122)  SAN  NICOLAS 

1  SI  AND,  CAL 

DATA  AVERAGING  PERIOD:  30 

Min 

ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TFN  METERS: 

AIR  TEMP.  WIND  SPEED 

DFU  POINT  TEMP .STRUC . 

BAR . PRFS .  BULK  WT  TEMP 

A I R -WT  TEMP 

POT-UT  TEMP 

VIR-UT  TEMP 

V.POT-Wt  TEMP 

(Celsius)  (Meter/sec ) 

(Celsius)  (Kel . xM-?/3> 

(Millibar)  (Celsius) 

(Kel v in  > 

(Kelvin  > 

(Kelvin) 

(Kelvin) 

12,967  9.90 

10.15  NO  DATA 

1012.38  13.789 

-0 .801 

-0 .703 

0 . 529 

0 . 627 

HEIGHT  POT.TFMP. 

VIR.TFMP  V.POT.TEhP, 

ABS. HUMID.  REL. HUMID- 

SPEC .HUMID. 

VAP .PRFS . 

S  .  VAP . PRES . 

REF. INDEX 

(Meters)  (Celsius) 

(Celsius)  (Celsius) 

(Kg/n3)  (Percent) 

(Kq/Kq ) 

(Millibars) 

(Mi  1 1 lbar  s ) 

(Kel  *M- 2/3  > 

10.00  13,085 

14.318  14.416 

9.301E-O3  82.90 

7 . 646E-03 

12 . 3B9 

4  944 

NO  DATA 

BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHE  ET  AL , 

1970)  : 

INFERRED 

FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

STABILITY 

(♦=UP,-=DOWN) 

SCALING  PARAMETERS 

VELOCITY 

COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMFNTUM  FI  UX 

FRICTION  VELOCITY 

WITH  LONC. 

VELOCITY 

AIR  DENSITY 

(♦-Stable, --Unstable ) 

<Nt/*2> 

( Meters/sec ) 

( Me t er2/sec2 ) 

(Kg/«3  > 

-0 . 027  AT  GMH 

-l .546-01 

3.546E-01 

-1 . 258E-01 

1  ,3269 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS. 

HUMIDITY 

AIR  SPECIFIC 

HEAT 

(Meter)  GMH-(Zl*Z2)l/2 

( Kg/sec  m2) 

(Kq/Kq) 

(Meter  Kq/ 

sec  m3) 

( ITca  1  ■  /Kg  Kel •  ) 

12.99 

3.30E-05 

-7.577E-05 

3 .296E-05 

2.41  65E  02 

Z/L  AT  GMH 

LAT. HEAT  FLUX 

SCALING  POT , TEMP . 

WITH  POT. TEMPERATURE 

WATER  LAT. HE AT  VAP. 

-0.034 

(Uatts/M2> 

(Kelvin) 

(Meter  Kel 

.  /sec  ) 

(ITcal./Kg) 

B.14E  01 

-2. 370E-02 

8 . 4Q6E-03 

5.6997E  05 

Z/L  AT  10  METERS 
-0.026 

SFN. HEAT  FLUX 

ROUGHNESS  LENGTH 

VAP .PRES .AT 

WT  LEVEL 

(Wat  t=./n2) 

(Meters) 

(Mill  lbar  ) 

MONI N-OBUKHOV  LENGTH 
( Meters) 

1 . 04E  01 

l . 467E-04 

15.764 

-3.874E  02 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 

AEiS.HUMID.AT 

UT  LEVEL 

(Wat ts/*2> 

(D  mensi  on  less  > 

(Kg/n3) 

-334E  02 

1 . 283E-03 

1  190E-02 

TOTAL  HEAT  BUDGET  FLUX 

BAR. PRES. AT 

WT  LEVEL 

(Wat  ts/«2 ) 

( Mi 1 1 lbar ) 

-2.43E  02 

1013.50 

BOUEN  RATIO 
(no  units) 

0 . 126 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

VALUES, 

.  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  •♦< 

•  r-»: 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

flux 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENG1 H 

EOF  F 

142* 

142X 

107X 

1 61 X 

tux 

5* 

29X 

273* 

54X 

108% 

58* 

74* 

1  07X 

201*  201* 

CONTINUED  BELOW 

46* 

44X 

1 29X 

5X 

10X 

173X 

23* 

67X 

152* 

43* 

40* 

RUN  NUMBER:  7905021500 

START  TIME:  15:  0:40  PST 

START  DATE:  2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFA5URFMENT  FRRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  1  : 


STAB  It  ITY 


FLUX  PARAMETERS 

(♦•UP, --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦•Stable,  --Unstable ) 
-0.019  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* (71«72>l/2 
12  99 

Z/L  AT  GMH 
-0.024  10.02) 

Z/L  AT  10  METERS 
-0.016  10  02) 

MOMIN-OBUKHOV  LENGTH 
(Meter*) 

-5  493E  02 


MOMENTUM  FLUX 
(Ht/n2) 

-1.61E-01  I6.0E-021 

HUMIDITY  FLUX 
(Kq/sec  «2> 

3  23E-05  IB. 06-061 

LAT . HF AT  FLUX 
(Wat  ?«/m2) 

7.99F  01  1 2 . OF ♦ 0 1 1 

SFN  WFAT  FLUX 
( Mat t*/M?> 

R10E  00  (3. OF ♦ 00 1 

SKY  AND  SOLAR  HF  AT  FLUX 
< Wa t t s/«2) 

-3. 34E  0 2  IP  0E*0l  I 

TOTAL  MFAT  BUDGET  FLUX 

<W4«tS/A?) 

-2.46F  02  I  3  Of  *011 

BOWEN  RATIO 
(no 

0.110  10061 


FRICTION  VELOCITY 
<  Meltr s/sec ) 

3.616E-01  1 6 . OE -02 ] 

SCALING  SPEC. HUMID. 
(Kq/Kq) 

7  159E-0S  f  3 . 0E-05 I 

SCALING  POT .TEMP . 
(Kelvin) 

-1.592E-02  (2 . 0E-02 I 

ROUGHNESS  LENGTH 
( Meters ) 

1 .  603E-04  16.0E-05) 

DRAG  COEF.AT  10  METERS 
( Met tr « ) 

1  JSVi  -oi  14  .  OE  -04 ) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODynAHIC  DERIVED  PARAMETFR  VALUES  AS  COMPuTFD  VIA  THE  STANDARD  DEVIATION  FROM  t  I  fHf  R  TKf 


ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  HFASURF  ME  NT  UNCERTAINTY  VALUE  (WHICH  EVF 
LT9TED  IN  PERCE)  DIFFERENCE  AND  ARF  -*o r-V 

R  ABrOLUU  VALUE 

IS  LARGFR) 

Al  L  VAl  UF.S 

ARE 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT  HEAT 

SFN  .  HEAT 

SKY  RAD 

TOTAL  HEAT 

BOWFN 

FRICTION 

SCL  SPEC 

SCL  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

flux 

flux 

riux 

»  LUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

t  ENGTH 

1  HU 

35* 

33* 

7* 

5* 

27* 

ox 

3* 

22* 

3* 

8* 

?9X 

12* 

•  END  OF  BATA  RUN 
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MARINE  SURFACE  LAYER  H I CR QHETEOR OLOC I CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHY 6 ICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

a  a  *  a  MICR OMETEOROL  OGICAL  DATA  «  •  « 


RUN  NUMBER ; 
START  TIME: 
END  TIME: 
START  DATE: 


7903021330 
15:31:  0  PST 
16:  t : 10  PST 
2  May  197V  < DAY  122) 


*  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC) : 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LONER  LEVEL 


No  .00 
VOLT  REF  A 
6  205 


No. 01  No. 0?  No. 03 

TEMP . STRUC . 1  TEMP . 5TRUC . 2  DEM  POINT1 
0.001  0.001  5.067 


Nc  .  04 

DEW  POINTS 
5.107 


No.  05 

WIND  SPEEDl 
4 .469 


Nc  .  06 

WIND  SPEED2 
4.285 


Nc.  07 

BAR .PRES. 2 
4.800 


No.  08 
SKY  RAD. 
1  . 379 


NO  .  1  0 

No  ll 

No  .  12 

No.  13 

No  .  14 

No  .15 

No  .  16 

BULK  UT 

TEMP  AG  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

4.115 

3.879 

2.525 

0.001 

0  .  001 

0  .  001 

0.001 

No  .  17 

VOLT .REF. B 
6.205 


No.  09 
WIND  DIR. 
4.796 


a  DIGITAL  CHANNEL  RAU  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP . 1  AIR  TEMP.? 

1411  128756  1421  129726 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT/LENGTH  PATH(Meter*>  (Volt*) 
0-157  99  -0.009 


DP2FCAL 
(Volts) 
0  .  (too 


WTBFCAL  WS1EC 

(Volts)  (Co«ff.) 

0.000  0.993 


•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


US2EC 
(Coeff . > 
0.959 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No.sc«ns> 
0  0  100 


VOLT. REF. DEV  VOLT. RFF  DEV  ZERO  REF. DEV 
A (No . > . 0  0SV>  B ( N o . > . 0 0 5 V )  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No . >5V>  (No . ) IHr ) 

D  0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Hi) 

59.00 


*  OT'.ERVCD  MICRC1METEOROLOCICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TEMP  I 

WIND  SPEED] 

DEW  POINT  1 

TEMP  STRUC  .  1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius ) 

<  Meter/sec ) 

(Celsi us) 

(kel .iM-2/3) 

(Deg .True) 

(Millibar ) 

(Watt /n2 > 

(Celsi us) 

(Kelvin  > 

12.076 

8.62 

10.06 

NO  DATA 

308.0 

1011.04 

-1  . 92E  02 

1  3 . 754 

2B6.084 

AIR  TEMP. 2 

WIND  5PEED2 

DEW  POINTS 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR  PRES. 2 

(Celsius) 

(Meter/sec  > 

(Celsius) 

( Kel . *H-2/3) 

(Meter  MSL) 

(Millibar  > 

12.973 

8.08 

10.12 

NO  DATA 

0 . 10 

1012.94 

CALCULATED 

MICRC1METEOPOLOGICAL  PARAMETERS: 

HEIGHT  t  Z\ 

POT .TEMP . t 

VIR .TEMP.l 

V. POT .TEMP . 1 

ABS . HUMID . 1 

REL .HUMID. 1 

SPEC. HUMID. 

1  VAP. PRES.  1 

S. VAP  PRES. 1 

REF. INDEX  1 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percent ) 

(Kg/kg) 

(Millibar ) 

(Mil llbar ) 

<Kel .xH-2/3> 

18.35 

13.055 

14.197 

14.377 

9  321E-03 

02.99 

7. 598F-03 

12.304 

14.827 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP .2 

VTR  .  TEMP  .2 

v.pot. rrnp.2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 

2  VAP . PRES . 2 

S , VAP . PRES  .  2 

REF.  INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar ) 

(Kel • *M-2/3) 

9.20 

13  063 

14.300 

14.390 

9.36SE-03 

82.79 

7.629E-03 

12.367 

14.937 

NO  DATA 

•  CONTINUED  BELOW 


RUN  NUMBER: 

7905021530 

MARINE  SURFACE  LAYER 

START 

TIME: 

15:31  : 

0  PST 

NRL 

HICRONETEOROLOGY 

START 

DATE  . 

2  May 

1979  (DAY  122) 

SAN 

NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mln 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2=LOWER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) i 


STABILITY 

FLUX  PARAMETERS 
(♦-UP , --DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
(♦-INCR.WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM : DN/DZ- 

GENERAL  FORM :' N ' SL OPE- 

<  ♦■-Stable,  -  -Unstable) 

(Nt/«2> 

( Meters/sec  > 

l (NI-N2) J/ILn(Zl/Z2>* 

f  (LnZl  -PSD-  ( LnZ2-P  SI  >  1  / 

-  0 .009 

AT  GMH 

-1 .27E-01 

3 . 2t  2E-0 1 

(ZHZ2U/21 

[N1-N2J 

GFOHETRIC  HF AN  HEIGHT 

humidity  flux 

SCALING  SPEC . HUMD . 

N-W1ND  SPEED  (M/sec) 

N-WIND  SPEED  <H/*ec> 

(Meter  > 

GMH- <  Z 1 »72  >1/2 

(Kg/sec  m2) 

(Kg/Kg) 

Z-HEIGHT  (Meter*) 

Z-HEIGHT  (M)  Ver  r . An i & 

12  99 

2.53E-0S 

-6.417E-05 

DWS/DZ*  5.94E-02 

PSI-PSI1 

WS  SLOPE-  1.25E  00 

7/L  AT 

GMH 

LAT .HEAT  FLUX 

-o.on 

(Watts/M?) 

SCALING  POT.  TEMP, 

N-SPEC  HUMIDITY  (Kg/Kg) 

N-SPEC. HUMIDITY  (Kg/Kg) 

6.25E  01 

(Kelvin) 

Z-HEIGHT  (Meter*) 

Z-HEIGHT  ( M >  Vert  Am* 

Z/L  AT 

10  METERS 

-6.417E-03 

DSH/DZ-  -8.92E-06 

PS  I -PS 12 

-0 .009 

sfn.meat  fujx 

SH  SLOPE-  -8.42E  03 

(Watts/M2) 

Z/L  AT 

Z1 

?  56E  00 

ROUGHNESS  LENGTH 

N-POT .TEMP . (Kelvin) 

N-POT  TEMP . (Kelvin) 

0.016 

(Meter*) 

Z-HEICHT  (Meter*) 

Z-HEIGHT  (M)  Vert. Am* 

SKY  AND  SOLAR  HF  AT  FLUX 

1 . 031E-04 

DPT/DZ-  -8.92E-04 

PSI-PSI2 

Z/L  AT 

Z? 

<  Wat  y»/m2 ) 

PTK  SLOPE-  -0  42E  01 

-0  008 

1  92E  02 

DRAG  COEF ,  AT  10  METERS 

N-LnTEMP  STRUC. (K*M~2/3> 

MON IN- OBUKHOV  LENGTH 

total  heat  budget  flux 

<Dinen*ionle**> 

Z-HEIGHT  (M)  Vert.Atl* 

(Meters) 

(Watt  %/h2  > 

1 . 724V  0  3 

PS I -NONE 

-1  1 5 1 E 

03 

-1  27E  02 

CT2  SLOPE-NO  DATA 

PSI1  AT 

Zl-  0.055799 

BOWFN  RATIO 

PStl  AT 

72-  0  02692? 

(no  units) 

PSI2  AT 

Zl-  0-034091 

0  041 

PST?  AT 

72-  0.0 17523 

•  CF NEPAL  CONSTANTS: 

VON  K AR MAN  GRAVITATION  PROFILE 

PROFILE 

BULK 

BULK 

MISCELLANEOUS 

CONSTANT  ACCELERATION  T UR  PBAMDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  unit*)  (N/*ec  2 >  NUMBER 

NUMBER 

TRANSF.CC1EF  . 

TRANSF.COEF . 

(Kq/M3> 

0.4  9.7959  0  74 

0.74 

0. 92E-03 

1.32E-03 

1 . 2273 

a  GENERAL  NOTfS; 

Accuracy  liMllatlan  exceeded  for  nenurentnt  of 

Profile  Slope 

and/or  Partial  Derivative. 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  xel  > 

CoMputatlon  executed  by  in*»rtl«n  o 

SH  1  -5H2*.  */-  80F-3  Kq/Kq 

PTK 1  PYK2-  ♦/-  098  Kel 

f  ■ 

2.4164E  02 

WATER  LAY. HEAT  VAP. 
(ITcal ./Kg> 

5  9000E  05 

•  CONTINUED  ON  NFXf  PAGE 
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RUN  NUMBER;  7905021530 

START  TIME :  15:31 :  0  PST 

START  BATE:  2  May  1979  < DAY  12?) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLQCY 
SAN  NICOLAS  ISLAND,  CAL 


MI  CRUMtTEOROLOGICAL  PARAMETERS  AT  T  F.N  METERS: 


AIR  TFMP , 

(Celsius) 

12.961 

HP ICHT 
(Meters) 
10.00 


fc..  "0£ED  DEW  POINT 
(Meter/ser >  (Celsius) 


POT .IEMP . 
(Celsius) 
1 3 . 059 


VIR . TFMP  . 
(Celsius) 
1 4 . 267 


TEMP.STRUC.  BAR. PRES. 
(Kel.*M-P/3)  (Mi.  her) 
NO  DATA  1012.85 

V. POT. TFMP,  ABS. HUMID. 
(Celsius)  <Kq/n3> 
14.305  9.360E-03 


PRINT  DATE:  11  TUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TEMP  AIR-UT  TEMP  POT-WT  TEMP  VlR-UT  TEMP  V.POT-WT  TEMP 


(Celsius) 

13.754 

REL. HUMID. 
(Percent ) 

a?  ei 


( Kelvin ) 
-0.793 


(Kelvin) 
n  .695 


(Kelvin ) 
0.533 


(Kelvin ) 
0.631 


SPEC  HUMID.  VAP .PRES , 
(Kq/Kg>  (Millibar 

7.625E-03  12.360 


VAP.  PRES,  rj.  VAP.  PRES.  REF.  INDEX 
(Millibars)  (Millibars)  (Kel.xH-2/3) 
12.360  14.925  NO  DATA 


BUt K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VAlUFS  AT  TEN  METERS  ( FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


l.RAD  RICHARDSON  NUMBER 
(♦=Stable,  -Unstable) 

0 . 049  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH ;  < 7 J *72 ) 1 /? 
12.99 

Z/L  AT  GMH 
-0 . 059 

Z'L  AT  10  METFRS 
-0  .  046 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-2  1 86E  02 


FLUX  PARAMETERS 
(♦*UP ,-*DOUN> 


MOMENTUM  FLUX 
(Nt/n2> 

-9.52E-0? 

HUMIDITY  FLUX 
(Kg/sec  n2> 

2.71E-05 

LAT.HEAT  FLUX 
<Uatts/n2> 

6.71E  01 

SEN. HEAT  FLUX 
<Uatts/n2> 

8.9AF  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2 ) 

-1  92E  02 

TOTAL  HEAI  BUDGET  FIJJX 
(Uatts/n2) 

-1  16E  02 


INF  FR  RE  D 

SCALINC  PARAMETERS 


FRICTION  VELOCITY 
<  Meters/sec ) 

2.7Q5E-01 

SCALING  SPEC. HUMID. 
<Kg/Kq  > 

-7.942E-05 

SCALING  POT. TEMP. 
(Kelvin ) 

-2 . 590E-02 

ROUGHNESS  LENGTH 
(Meters) 

6. 095E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless  > 

1 . 168E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Meter?/»ec2 ) 

-7 . 754E-D2 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
2.715E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel./sec) 
7.214E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/n3 ) 

1 . 2275 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4165E  02 

WATER  LAT.HEAT  VAP. 
(ITcal ./Kg) 

5.8998E  05 

VAP, PRES. AT  WT  LEVEL 
(Ml 1 1 ibar  ) 

15,736 

ABS. HUMID. AT  UT  LEVEL 
(Kg/n3) 

1 . 188E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1014.05 


BOWEN  RATIO 
(no  units;) 

0  .  134 

MF  ASUREMF  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARF  PROFILE  F RROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-" 


GRAD  RICH. 

Z/l 

MOMENTUM 

l  AT , HFAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL .POT. 

ROUGH . 

DRAG 

NO  AT  GMH 

AT  10M 

FLUX 

FLUX 

FI  UX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1 88% 

aax 

108% 

164% 

164% 

5% 

40% 

327X 

54% 

110% 

1  1  0% 

74% 

10BX 

2(12% 

202% 

46% 

44% 

130% 

5% 

12% 

174% 

23% 

67% 

153% 

43% 

40% 

CONTINUED  BFl OW 


RUN  NUMBER:  7905021530 

START  TIME.  15: 31  0  PST 

START  DATE:  2  May  1979  ( DAY  122) 


MARINE  SURFACE  LAYER 
NRL  HICROMETFnR OLQGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD:  30  Min 


COMPOS  I T F  PROF  TLF.  AND  BUI  K  AF RfJD YNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFP  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INC  1 : 


FLUX  PARAMETERS 
( v=UP , -^DOUN) 


MOMENTUM  FLUX 
(Nt/r*2) 

-1  05E-01  [A. OF -02) 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2.6HE-05  18.01-06) 

LAT.HEAT  FLUX 
(Wat  ts/«2) 

6.61E  01  I2.0E+01) 

SFN.HFAT  FLUX 
<Watt«;/M2> 

6. 13F  00  (3.0E+001 

SKY  AND  SOI  AR  HEAT  FLUX 
(Wat  t s/m?  ) 

■  1  92E  02  (2 . 0E+0 1  1 

TOTAL  HEAT  BUDGET  FLUX 
(Uatt«/n2> 

1.19E  02  T 3. Or +011 

BOWEN  RATIO 
(no  units) 

(1.101  (0.061 


D I F  FERENf.F  BETWEEN  THE  PROF  ILF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  ISTFD  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-"s 

f.P  AD  .RICH.  :/l  MOMENTUM  LAT.HEAT  3FN.HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  SCL.POT.  ROUGH.  DRAG 

NO.  AT  CMH  AT  I0M  FllJX  FLUX  Fl.UX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF  . 


GRAD .  R  I CHAPDR/JN  NUMBER 
(* -Stable,  -  Unstable*) 

*1  020  10  02  1  A»  CMH 

f.FOMEIRIC  MEAN  HEIGHT 
(Meter)  CHH»< 71 ■/?) 1/2 
12  99 

Z/t  AT  GMH 

-0.034  f 0  OPI 

//L  AT  10  METERS 
-d  027  ID  021 

MON T N  -OBUKHOV  LENGTH 
( Me  ter  s  > 

-3.767E  02 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
<  Meters/sec ) 

2.913E-01  (6.0E-021 

SCALING  SPEC . HUM  I D . 
(Kg/Kg) 

-7.366E-05  I3.0F-051 

SCALING  POT . TEMP . 
(Kelvin) 

-1 . 457E-02  12.0E-02) 

ROUGHNESS  LENGTH 
( Meters ) 

7.647E-05  C6.0E-05) 

DRAG  COEF.AT  10  METERS 
(Meters ) 

1  .31  HI  -03  (4.0E-0  4I 


•  END  OF  DATA  RUN 


1 

1 


MAR INE  SURFACE  LAYER  MI CROMETEOROl  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  «  «  MICROMETEOROLOGICAL  DATA  •  *  *  « 


RUN  NUMBER: 

7905021600 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

16:  1:20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M in 

END  TIME: 

16:31:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

2  Hay  1979 

(DAY 

122) 

NOMENCLATURE 

1 -  UPPER  LEVEL,  2-LOWER  LEVEL 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGF  VDC  > : 

No  .  00 

No  ,01 

No  . 

02  No. 03 

No  .  04 

Nc  .  05 

No  .  06 

No. 07  No. 

08 

VOLT. REF. A 

TEMP  STRUC. 

1  TEMP. STRUC. 2  DEW  POINTI 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR, PRES. 2  SKY 

RAD 

6.205 

0-000 

0 

.001  5.076 

5.096 

4.771 

4.615 

4.783  1 

.414 

No  .  1  0 

No.  11 

No  . 

12  No. 13 

No.  14 

No  .15 

No.  16 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC 

VOL  TAGE  MANUAL  FLAG 

ZFRO  REF 

SPARE  A 

SPARE  B 

VOL  T . REF . B 

4 . 072 

3.867 

2 

.524  0.001 

0.001 

0.001 

1)  .  00) 

6.205 

*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP  ."‘F  CAL 

WTBFCAL 

US1FC 

AIR  TEMP.! 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH( Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff 

1411  128434 

1421  129407 

0.183 

97 

-0 . 009 

0.000 

0  .  UOO 

0 . 992 

No  .  0? 

WIND  DIR. 
4  V49 


WS2EC 
(Coef f . ) 
0 .952 


«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
(No. scans)  <No. scans) 

0  D 


DATA  BASE  VOLT. REF. DEV 
(No. scans)  A(No . > . 005V) 
180  0 


VOLT. REF. DEV  ZERO  REF. DEV 
B( No . > . 0  05V )  (No.). 003V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No .  >5V  >  (No.)lHi) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hi) 

115.2  59.87 


*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP , 1 
(Celsius) 
12.843 


WIND  SPEED! 
( Meter /sec ) 
9.19 


AIR  TEMP. 2  WIND  SPEED2 
(Celsius)  (Meter/sec) 
12.941  8.63 


DEW  POINT 1 
(Celsius) 
9.99 

DEW  P0INT2 
<  Celsi us) 
10 . 05 


TEMP , STRUC. 1 
( Kel . xM-2/3) 
NO  DATA 

TEMP .STRUC. 2 
(Kel . xH-2/3) 
NO  DATA 


•  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 


HEIGHT,  Z1 

(Meters) 

18.35 

HEIGHT,  Z2 
(Meters) 
9.20 


POT .TEMP . 1 

(Celsius) 

13.023 

POT, TEMP .2 

(Celsius) 

13.031 


VIR . TEMP . 1 

(Celsius) 

14.159 

VIR. TEMP. 2 

(Celsius) 

14.261 


V. POT. TEMP  . 

(Celsius) 

14.338 


ABS .HUMID. 1 
(Kq/n3> 

9 . 277E-03 


WIND  DIR . 

( Deg .True) 
313.3 


V. POT. TEMP. 2  ABS. HUMID. 2 
(Celsius)  (Kg/m3> 

14.352  9.320E-03 


BAR .PRES,  t 
(Millibar > 
1011 .60 


SKY  RAD. 
(Watt /m2 ) 
-1 . 97E  02 


TIDE  TABLE  BAR , PRES. 2 
(Meter  MSL )  (Millibar) 
0.18  1012.70 


REL. HUMID. t 

(Percent) 

82.78 

REL. HUMID. 2 

(Percent) 

82.57 


SPEC. HUMID. 1  VAP.PRES.l 
(Kg/Kg  >  (Millibar) 
7.563E-03  12.245 

SPEC. HUMID. 2  VAP.PRES.2 
(Kq/Kg  >  (Millibar) 
7.593E-03  12.305 


BUI  K  UT 
(Celsi u« 
13 . 712 


TEMP  MEAN  AIR  TEMP 
)  ( Kel u in  ) 

286.05? 


S. VAP.PRES.l  REF. INDEX  1 


(Mil  libar 
14.792 


(Kel . xM-2/3) 
NO  DATA 


S. VAP.PRES.2  REF. INDEX  2 
(Millibar)  (Kel. xM-2/3) 
14.903  NO  DATA 


•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021600 
16:  1 : 20  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  M I CR  OME  TEOR  QLOG Y 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOUER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 > : 


STAB  1 1  ITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (+-INCR.UITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( *-St  ab le , -'Unstable) 
-0.008  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z l *Z2  > 1/2 
12.99 

Z/L  AT  GMH 
-0.010 

Z/L  AT  10  METERS 
-0.008 

Z/L  AT  Z1 
-0.015 

Z/L  AT  Z2 
-0.007 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 252E  03 


MOMENTUM  FLUX 
(Nt/m2> 

-1  .  37E-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2.63E-05 

LAY  . HEAT  FLUX 
(Wat ts/«2) 

6.4VE  01 

SEN.  HEAT  FUJX 
( Wa  t  ts/m2 ) 

2.66E  00 

SKY  AND  SOLAR  HF AT  FLUX 
( Wat  ts/n2 ) 

-I.97E  02 

TOTAL  HEAT  BUDGE  T  FLUX 
(Watts/m2> 

-1 . 30E  02 


FRICTION  VELOCITY 
( Meters/sec ) 
3.345E-01 

SCALING  SPEC . HUMD , 
(Kg/Kg) 

6 ■ 405E-05 


SCALING  POT.  TEMP. 
(Kel vin > 

-6.405E-03 


ROUGHNESS  LENGTH 
( Me  t  er  « ) 

1 . 192E-04 


DRAG  COEF.  AT  !0  MFTERS 
(Dimensionless) 

1  6.11  0.1 


GENFRAl  rORM  ;  DN/DZ  = 

( ( N 1 -N2) )/lln<Zl/Z2>* 
(Z!«Z2> ! /2i 

N-WIND  SPEED  (M/sec  > 
Z-HEICHT  (Meters) 

DWS/D7=  6.20E-02 


N-SPEC  HUMIDITY  (Kg/Kg) 
Z -HE J GHT  (Meters) 
DSM/DZ*  -8  92E-06 


N-POT .TEMP . (Keluin) 
2-HEICHT  (Meters) 
DPT/DZ*  -B.92E-04 


GENERAL  FORM N ' SLOPE* 

I  <LnZl  -PS I )-  <LnZ2-PSI  >  )/ 
(N1 -N?) 

N-WIND  SPEED  <H/sec  ) 

Z 'HEIGHT  (M)  Vert  Axis 
PSI-PSJ1 

WS  SLOPE*  1 . 20E  00 

N-SPEC  HUMIDITY  <Kq/Kq) 
Z-NF  2GHT  <  M )  Vert. Axis 
PS  I  =PSI2 

SH  SLOPE'  8  44E  03 

N-POT . TEMP , (Kel win ) 

Z 'HEIGH t  < M )  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -8.44E  01 

N-LnTEMP  STRUC . <KxM-2/3) 
7-HEIGHT  (M)  Ver  t  Ax  is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl-  0  051559 
PSI1  AT  Z2*  0.026659 
PS12  AT  Zl*  0 . 03)460 
PSI2  AT  Z2-  0.016140 


BOWEN  RATIO 
(no  unit-.) 

0 . 041 


•  GFNERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURF 

(No 

< M/sec  2> 

NUMBER 

NUMBFR 

TRANSF.COFF. 

TRANSF.COFF 

0.4 

9.7959 

0.74 

0.74 

0 .92F-03 

1  32E-03 

AIR  DENSITY 
<Kg/m3> 

1  2271 


•  GFNERAL  NOTES: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
<  ITcal  .  /Kg  Kel . ) 
2.41  64C  02 


SH1-SH2*  ♦/-  . 08F -3  Kg/Kg. 
PTK 1 -PTK2*  ♦/-  .008  Kel . 


WATER  L AT . HEAT  VAP . 
(  ITcal  /Kg  ) 

5  V002E  05 


•  CONTINUFD  ON  NEXT  PAGE 


30 


RUN  NUMBER :  7905Q216Q0  MARINE  SURFACE  LAYER 

START  TIME:  16:  1>2I  PST  MRl  HlCR OMETEOROLOGY 

START  DATE t  2  May  1979  (DAY  122)  SAN  NICOLAS  ISLAND ,  CAL 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNEL  :  6/Min 
DATA  AVERAGING  PERIOD:  30  Hih 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DFW  POINT 

TEMP .STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

AIR  * WT  TEMP 

POT-WT  TEMP 

VIR-WT  TFMP 

V. POT-WT  TEMP 

(Celsi us) 

(Meter/ft«c ) 

(Celsius) 

(Kel .«M-2/3> 

(Millibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.929 

0.70 

10.04 

HO  DATA 

1012.60 

13.712 

-0.783 

-0.685 

0.537 

0.635 

HEIGHT 

POT . TEMP . 

VIR.TEMP. 

V. POT. TEMP. 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP  PRES . 

S  VAP  PRES. 

REF .INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/*3) 

(Percen  f ) 

(Kg/Kg) 

(Millibars) 

(Mi  1 1 1 bars > 

(Kel . kH-2/3) 

10.00 

13.027 

t4 . 249 

14.347 

9 . 31 5E-03 

82.60 

7  . 589E-03 

1 2 . 299 

14  890 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL , 19701: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
< ♦■Stabla, --Unstable) 
-0  039  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*<Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.049 

Z/L  AT  10  METERS 
-0 .037 

MONIN-QBUK HOV  LENGTH 
(Meter*) 

-2.603E  02 


FLUX  PARAMETERS 
(♦-UP,—  DOWN) 


MOMENTUM  FLUX 

<Nt/f*21 

-1  ,  12E-01 

HUMIDITY  FLUX 
(Kq/*«c  m2) 

2.9IE-05 

LAT.HEAT  FLUX 
<Watt*/«2) 

7.I9E  01 

SEN. HEAT  FLUX 
(Watts/«2) 

9.29E  00 

SKY  AND  SOLAR  MEAT  FLU! 
<Watt*/*2) 

-1.97E  02 

TOTAL  HEAT  BUDGET  FLUX 
<W*tt*/«2> 

-1.16E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/*ec  > 

3  ■  0 18E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 85BE-05 

SCALING  POT. TEMP. 
(Kelvin) 

-2.479E-02 

ROUGHNESS  LENGTH 
(Meters) 

0.210E-O5 

DRAG  CQEF.AT  10  METERS 
(Dlnentionless) 

1  . 204E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
<M*t«r2/*ec2> 

-9. 109E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  n3> 
2.9UE-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . / sec ) 

7 . 483E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/«3 ) 

1 . 2274 

AIR  SPECIFIC  MEAT 
(ITcal ./Kg  Kel . > 
2.4164E  02 

WATER  LAT.HEAT  VAP . 

( ITc*l  ./Kg) 

5.9000E  05 

VAP. PRES. AT  U7  LEVEL 
(Millibar ) 

15.689 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  •  1 B5E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

101380 


BOWEN  RATIO 
(no  units) 
0129 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Nor-V 


GRAD. KICK. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

190* 

190* 

110* 

165* 

165* 

5* 

41* 

330* 

55* 

110* 

110* 

75* 

110* 

203* 

203* 

46* 

44* 

131X 

5* 

13* 

175* 

23* 

67* 

154* 

43* 

40* 

»  CONTINUED  BELOW 


RUN  NUMBER) 
START  TIME) 
START  DATE: 


7905021600 
16)  1  : 20  PST 
2  May  1979  (DAY  122) 


MARINE  8URFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


«  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ) : 


STABILITY 


FLUX  PARAMETERS 

(♦■UP , —DOWN)  SCALING  PARAMETERS 


CR AD. RICHARDSON  NUMBER 
(♦•St able, -■Unstable) 
-0.023  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-<Z1»Z2)1/2 
12.99 

Z/L  AT  GMH 
-0.029  (0.021 

Z/L  AT  10  METERS 

-0.022  (0.021 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-4.5I7E  02 


MOMENTUM  FLUX 
(Nt/*2> 

-1.19E-01  (6.0E-021 

HUMIDITY  FLUX 
(Kg /sec  *2) 

2 . BSE- 05  (8.0E-061 

LAT.HEAT  FLUX 
(Wat  t*/*2) 

7.04E  01  (2.0E*011 

SEN. HEAT  FLUX 
(Watts/A2) 

6.3SE  00  ( 3 . ®Es<jfl 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/*?) 

-1.97E  02  (2.IEstU 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/*2) 

-1 . 19E  12  ( 3 . 0E*01 1 

BOWEN  RATIO 
(no  units) 

0.099  (0.081 


FRICTION  VELOCITY 
(Meters/sec  > 

3.115E-01  (6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.310E-O5  I3.0E-05J 

SCALING  POT. TEMP. 
(Kelvin  > 

-1.407E-02  I2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

9.568E-05  (6. 0E-051 

DRAG  COEF.AT  10  METERS 
(Meters) 

1  .  Ji'iL-OJ  ( 4 . 0E-04 1 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  18  LARGER).  ALL  VALUES  ARC 
LISTED  IN  PERCENT  0 tFfe*CttC£  AND  ARE 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

BEN, HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL  POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

flux 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENC1H 

COEF 

68* 

66* 

12* 

6* 

53* 

0* 

6* 

47* 

6* 

10* 

47* 

20* 

f-'X 

•  (MB  OP  BATA  RUN 
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MARINE  SURFACE  LAYER  HICRQHETEOROLQGICAL  EXPERIMENT 


NAVAL  RFSEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

»  •  •  *  MICROMETEOROLOGICAL  data  *  *  ■  * 


RUN  NUMBER : 
START  TIME; 

7905021630 
16:31:40  P'-.T 

END  TIME: 

17;  l;50  ST 

START  DATE: 

2  May  I'  /9 

(DAY  122) 

ANALOG  CHANNf L  RAU  DATA 

(AVERAGE  VDC): 

No  .  00 

No  .01 

No.  02  No.  03 

No  .  04 

VOLT .RFF . A 

TEMP .STRUC. 

1  TEMP. STRUC. 2  DEW  POINTI 

DEW  P0INT2 

6.205 

0.001 

0.001  5.065 

5.086 

PRINT  DATE;  11  JUN  1980 
DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  1=UPPER  LEVEL,  2*LOWER  LEVEL 


No  .05 

No  .  06 

No  .07 

No  .  08 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD, 

4.880 

4.735 

4.783 

0 .887 

No  .  10 

No.U  No. 12 

No  .  13 

No  .  14 

No  .  IS 

No.  16 

No  .  17 

BUCK  ur 

TEMP  AC  FRFQUFNCr  AC  VOt  lACt 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  b 

VOL  T . REF . b 

4.032 

3 . 852  2 . 524 

0  .  001 

0 . 001 

0.001 

0 . 001 

6.205 

■  DIGITAL  CHANNFl  RAU  DATA  (AVERAGE) : 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT  CORRECTIONS; 


No  .  1  No .? 

AIR  TEMP  .  I  AIR  TfcMP.2 
1411  127926  1421  128882 


UPWIND  NEAR 

UPWIND  LAND 

DP1ECAL 

DP2FCAL 

WTBFCAL 

WS1EC 

HEIGHT/LENGTH 

PATH (Meters) 

(Volts) 

(Volts) 

(Volt*) 

(Coeff 

0  .  157 

(  00 

-0 . 009 

0.000 

0.000 

0-993 

No  .  09 
WIND  DIR. 
4.797 


US2EC 
(Coeff . ) 
0  .959 


»  Sf STEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
<  No  .  scans  )  (No  .  ■scans) 

0  0 


DATA  BASE  VOLT. REF. DEV 
(No. scans)  A(No.).005V) 
180  0 


VOLT. REF .DEV  ZERO  REF. DEV 
B( Nc . ) . 0  05V  >  (No.). 002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V)  (No.)lMz) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hz) 

115.2  59.85 


*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1FMP.1 
(Cel* lu*  t 
12.793 

WIND  SPEEDl 
(Meter /sec ) 

9 . 40 

DEW  POINT! 
(Celsius) 
9.93 

TEMP. STRUC. 1 
(Kel .*M-2/3> 
NO  DATA 

WIND  DIR. 
(Deg  True) 
308 . 1 

BAR .PRES. 1 
(Millibar  > 
1011 .58 

SKY  RAD. 
(Uatt/n2) 

-1  . 24E  02 

BULK  UT  TEMP 
(Celsius) 

13. 672 

HE  AN  AIR  TEMP 
(Kelvin) 
286.000 

AIR  TEMP. 2 
(Celsius) 

1 2 . 888 

WIND  5PEED2 
(Meter/*ec  > 
8.91 

DEW  P0INT2 
(Celsius ) 
9.99 

TEMP .STRUC. 2 
(Kel . zH-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.1? 

BAR .PRES. 2 
(Milli bar) 
1012.68 

CALCUl  ATFD 

MICROME1 EOR QLOGICAL  PARAMETERS: 

HEIGHT,  Z1 
<  Meters ) 

2  8.35 

POT. TEMP . 1 
(Celsius) 

12.  972 

VIR -TEMP  .  1 

(Celsius) 

24.102 

V. POT. TEMP .1 
(Celsius) 

1 4 . 282 

ABS. HUMID, 1 

(Kq/m3) 

9.238E-03 

REL. HUMID.  1 
(Percent ) 
82.69 

SPEC. HUMID. 
(Kg/Kq) 

7 . 530E-03 

1  VAP. PRES. 1 
(Mil  1 ibar ) 
12. 192 

S. VAP .PRES. 1 
(Mil  1  ibar  ) 
14.743 

REF. INDEX  1 
(Kel .zH-2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT .TEMP .2 

(Celsius) 

12.978 

VIR .TEMP. 2 

(Celsius) 

14.204 

V. POT .TEMP .2 

(Celsius) 

14.294 

ABS. HUMID. 2 

(Kg/n3> 

9.286E-03 

REL. HUMID. 2 

(Percent) 

82.54 

CPEC. HUMID, 

(Kq/Kq) 

7.564E-03 

2  VAP .PRES. 2 
(Millibar ) 
12.259 

S. VAP .PRES. 2 
(Ml  11 ibar ) 
14.851 

REF. INDEX  2 
(Kel . zM-2/3 ) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905021630 
16:31 :40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRl  MICROMETEORULOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STARK  ITY 


FLUX  PARAMETERS 
(+=UP,-=DOWN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( *-INCR .WITH  HEIGHT) 


GRAD . RICHARDSON  NUMBER 
( ♦-St able, --Unstable ) 

-  0 . 0 1  0  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH*  (  Z1 *Z2  >  1  /2 
12.99 

7/L  AT  GMH 
-0.013 

Z/L  AT  10  MFTERS 
-0  010 

Z/L  AT  Z1 
-0.019 

Z/L  AT  Z? 

-0 . 009 

MON IN-OBUKHOV  LENGTH 
<  Meter* ) 

-9.773E  0? 


MOMENTUM  FLUX 
(Nf/n2> 

-1  .  09E-01 

HUMIDITY  FLUX 
(Kq/sec  n2> 

2.35E-05 

LAT.HEAT  FLIJX 
(Wat ts/n2> 

5.81E  01 

5FN.HEAT  FLUX 
< W«tts/«2) 

2.38E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat 1*/«2> 

-1.24E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/n2 ) 

-6.32E  01 


FRICTION  VELOCITY 
(Meter*/*ec ) 
2.973E-01 

SCALING  SPEC . HUMD . 
(Kg/Kq> 

-6.443E-05 


SCALING  POT.  TEN P. 
(Kelvin) 

-6.443E-G3 


ROUGHNESS  LENGTH 
(Meier*) 
7.778E-D5 


DRAG  COEF.  AT  10  METERS 
(Dinensionles*) 

1  .2161  o  ( 


GENERAL  FORM : DN/DZ- 
t (N1-N2) )/[Ln(Zl/Z2>* 
(Z1«Z2)1/21 

N=WIND  SPEED  (M/*ec ) 
Z-HEIGHT  (Meter*) 
DWS/DZ*  5.46E-02 


N=SPEC • HUMIDITY  (Kq/Kq) 
Z -HEIGHT  (Meter*) 
DSH/DZ-  -8.92E-06 


N«POT. TEMP. (Kelvin) 
Z-HEIGMT  (Meter*) 
DPT/DZ*  -8.92E-04 


GENERAL  FORM : ' N ' SLOPE* 
l ( LnZI -PSI )- ( LnZ2-P5I ) 1/ 
CN1-N21 

N-WIND  SPEED  (M/*ec) 
Z-HEICHT  (M)  Vert.Azi* 
PSl-PSIl 

WS  SLOPE=  1.35E  00 

N-SPEC . HUMIDITY  (Kq/Kq) 
Z-HEICHT  (M)  Vert.Azi* 
PSI-PSI2 

SH  SLOPE*  -8.39E  03 

N-P0T , TEMP . (Kelvin) 
Z-MEIGHT  (M)  Vert.Azi* 
PSI-PS1P 

PTK  SLOPE-  -8.39E  01 

N-LnTEMP  STRUC. (KkM-2/3) 
Z-HEIGHT  (M)  Vert.Azi* 
PSI -NONE 

CT2  SLOPE-NO  DATA 


PSII  AT  71-  0.064959 
PSrt  AT  72 *  0.033844 
PSI2  AT  /l*  0 . 039795 
PSI2  AT  Z2*  Q.R2'053B 


BQUFN  RA 1IO 
(no  unit's) 
0.041 


«  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  X ARMAN 
CONSTANT 
(No  unit*) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR.PRANDTL 
( M/*ec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK  BULK 

SEN  HEAT  MOISTURE 

TRANSF.CQEF.  TRANSF.COEF. 
0 . 92E-03  1 . 32E-03 


AIR  DENSITY 

(Kg/n.3) 

1  .2274 


*  GENERAL  NOTFS. 

Accuracy  lint  teflon  ezreeded  far  nee*vrenent  »f  Prefilm  Slope  end/or  Partial  Derivative. 
Conputatlon  ezecuted  by  in*ertion  o f: 


AIR  SPECiriC  MEAT 
( ITcal ./Kq  Kel  > 
2.4163E  12 


SMI-SH2*  ♦  /-  08F-3  Kq/Kq, 

PTK 1 -PTK2*  */-  . 000  Kel - 


WATER  LAT.HEAT  VAP . 
(ITcal  /Kg) 

5.9003E  05 


»  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER :  7905021630  MARINE  SURFACE  LAYER 

START  TIME:  16:31:40  PST  NRL  MICROHETEOROLOGY 

START  DATE:  ?  May  1979  (DAY  122)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLINC  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICRQMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
S 2 • 877 


WIND  SPEED  DEW  POINT 
<Meter/sec>  (Celsius) 
8,97  9.98 


TEMP .STRUC. 
(Kel . *M-2/3> 
NO  DATA 


BAR .PRES. 
(Millibar ) 
1012.59 


BULK  WT  TEMP 
(Celsius) 

1 3 . 672 


AIR-WT  TEMP 
(Kelvin ) 

-0 • 795 


POT-WT  TEMP 

(Kelvin) 

-0,697 


VIR-WT  TEMP 
(Kelvin) 
0.519 


V, POT-WT  TEMP 
(Kelvin) 

0.617 


HEICHT 

(Meters) 

10.00 


POT. TEMP . 

VIR.TEMP. 

V. POT .TEMP . 

ABS . HUMID . 

REL. HUMID. 

SPEC. HUMID. 

VAP  PRES. 

S. VAP .PRES  . 

REF  INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

<  Kg/«3> 

(Percent) 

(Kg/Kg) 

(Mill ibars) 

(Mil 1 ibars) 

(Kel . *M-2/3) 

1 2 . 975 

14.191 

14.289 

9.281E-03 

82.56 

7.560E-Q3 

12.251 

14.839 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.197B): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( **S tab le, -=Uns table  > 
-0.036  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH®  (21  *Z2)  1  /2 
12.99 

Z/L  AT  GMH 
-0 . 045 

Z/L  AT  10  METERS 
-0  034 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.906E  02 


FLUX  PARAMETERS 
(+-UP ,-»DOWN) 


MOMENTUM  FLUX 
(Nt/r»2> 

-1 .21E-01 

HUMIDITY  FLUX 
(Kg/sec  n2) 

3. 01E- 05 

LAT . NEAT  FLUX 
(Wat  ts/«2> 

7.43E  01 

SEN, HEAT  FLUX 
(WatT%/«2> 

9 , 63E  00 

SKY  AND  SOLAR  HFAT  FLU! 
(Wat  ts/n2> 

-1.24E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Watrs/n2) 

-3.97E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

3. 137E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.813E-05 

SCALING  POT. TEMP. 

(Kel  vin) 

■473E-02 

ROUGHNESS  LENGTH 
(Meters) 

9.466E-05 

DR AC  COEF.AT  10  METERS 
( D l nens l on  less ) 

1 . 222E-  3 


INFERRED  MEAN  VERTICAL 
VELOCr,  Y  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-9 . 843E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 
3.009E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 

7 . 75BE-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/*3> 

1 . 2276 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.) 
2.4163E  02 

WATER  LAT. HEAT  VAP . 
(ITcal./Kg) 

5.9003E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.648 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  182E-0P 

BAR. PRES. AT  WT  LEVEL 
(Mil 1 ibar ) 

1013.79 


BOWEN  RATIO 
Ino  units) 

0  . 130 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-": 


GRAD. RICK. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT. HEAT 
FLUX 

SF.N .  HEAT 
FLUX 

SKY  RAD, 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

205% 

205% 

126% 

174% 

174% 

6% 

55% 

348% 

63% 

111% 

1 11% 

83% 

126% 

202% 

202% 

46% 

44% 

130% 

6% 

17% 

173% 

23% 

67% 

153% 

43% 

40% 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021630 
16:31 : 40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICR OMETE  OR OLOG Y 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/hin 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1: 


FLUX  PARAMETERS 
(♦•UP  DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦^Stable, -=Un stable) 
-0.023  10 .02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH= ( Z1 *72 ) 1 /2 
12  99 

Z/L  AT  GMH 
-0.029  10.021 

7/L  AT  10  METERS 
0.022  10.021 

MONIN-OBUKHOV  LENGTH 
( Meter  s ) 

-4.462E  02 


MOMENTUM  FLUX 
<Nt/w2> 

-1  •  18E-01  1 6 . 0E -02 1 

HUMIDITY  FLUX 
(Kg/sec  m2 ) 

2.80E-O5  L8 . 0E-061 

LAT. HEAT  FLUX 
(Wat  ts/«2) 

7.116  01  I2.0E+01) 

SFN.HEAT  FLUX 
(Watt<s/M2> 

6.54E  00  1 3 . OE+OO 1 


TOTAL  HFAT  BUDGET  FLUX 
< Uatt*/«2) 

-4.53E  01  i3.or*on 

BOWEN  RATIO 
(no  units) 

n.100  (0.08) 


FRICTION  VELOCITY 
( Meter  s/sec  ) 

3 . 094E-0 1  16.0E-02) 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.299F-03  1 3 . BE- 05 1 

SCALING  POT . TEMP . 
(Kelvin ) 

-1.41 4E-Q2  (2.0E-02) 

ROUGHNESS  LENGTH 
(Meter*) 

0.891E-O5  (6.0E-051 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  METERS 
<Watt*/«2)  (Meters) 

1.24E  02  12.0E+011  1.2211-03  14.0E-04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  ANO  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOl UTE  VALUE  IS  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ‘♦or--; 


GRAD . R If  H . 
NO. AT  f MH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT  HEAT 
FtUX 

SEN.  HFAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL  POT. 
TEMP  , 

ROUGH. 

LENGTH 

DRAG 

COEF 

50% 

54% 

6% 

13% 

56% 

0% 

29% 

47% 

3% 

10% 

46% 

10% 

0% 

•  END  QF  DATA  ROM 
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MARINE  SURFACF  LAYER  MICROMETEOROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABURATOHY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  *  MICR ONE TEORCJLOGJ CAL  DATA  •  *  * 


RUN  NUMBER;  7905021700 

START  TIME;  17:  2:  0  PST 

END  TIME;  17:32:10  PST 

START  DATE:  2  May  1979  (DAY  122) 

*  ANALOG  CHANNEL  RAW  DATA  < AVERAGt  VDC): 

No. 00  No. 01  No. 02  No. 03 

VOLT. REF, A  TEMP . STRUC . I  TEMP.STRUC.2  DFW  POINT  1 


No  .  04 

DEW  POINT 2 
5 . 097 


BULK  UT  TEMP  AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAG  ZERO  REF. 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RA1 E  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  1 = UPPER  LEVEL,  2-LOUER  LEVEL 


No  .05  No . 06  No .07  No . 08 

WIND  SPEED  1  WIND  SPEED?  BAR. PRES. 2  SKY  RAD . 

5.117  4.904  4  784  0  444 

No. 15  No. 16  No. 17 

SPARE.  A  SPARE  B  VOLT. REF. B 

0.001  0.001  6.205 


*  DIGITAL  CHANNFL  RAW  DATA  (AVERACE): 

No . 1  No.  2 

AIR  TEMP . 1  AIR  TEMP. 2 

1411  126624  1421  127657 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS; 

UPWIND  NEAR  UPWIND  LAND  DPlFCAL  DP2FCAL  W1BFCAL  US1EC 

HEIGH T/LENCTH  P A f H ( Me t er s )  (Volts)  (Volt*)  (Volts)  (Coeff.) 

0.157  101  -0.009  0.0D0  0.000  0.993 


No  .  0» 
WIND  DIR. 
4 .796 


WS2EC 
(Cceff  .  ) 
0.959 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS; 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT. REF. DEV  VOLT. REF. DFV 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No>.005V> 

0  0  1BQ  0  0 


ZERO  REF. DEV  AC  VOlT.FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No.). 002V)  ( N  c . >5V  >  ( No .  > 1  Hr )  (VAC)  (Hi) 

0  0  0  115.2  59.86 


*  OBSERVED  MICROMETEOROLOCICAL  PARAMETERS  (INCl.UDINC  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP , 1  WIND  SPEED1  DEW  POINT!  TEMP. STRUC.  1 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM~2/3> 

12.662  9.86  9.98  NO  DATA 

AIR  TEMP. 2  JIND  SPEED?  DEW  POINT2  TEMP. STRUC. 2 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-2/3) 

12.766  9.23  10.06  NO  DATA 

CALCULATED  MICROMETEOROLOCICAL  PARAMETERS: 

HEIGHT,  Z1  POT. TEMP. 1  VIR . TEMP . 1  V. POT. TEMP. 1  ABS. HUMID. 1 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kg/n3> 

16.35  12.842  13.975  14.155  9.274E-03 

HEIGHT,  72  POT. TEMP. 2  VIR. TEMP  2  V . POT . IEMP . 2  ABS . HUMID . 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/n3) 

9.20  12.856  14.087  14.177  9  332E-03 


WIND  DIR.  BAR. PRES. 1  SKY  RAD.  BULK  UT  TEMP  MEAN  AIR  TEMP 

(Deg. True)  (Millibar)  (Watt/«2>  (Celsius)  (Kelvin) 

308. 1  1  01  1.60  -6.19E01  13  636  285  874 

TIDE  TABLE  BAR. PRFS. 2 
(Meter  MSL )  (Millibar) 

0.15  1012.70 


REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l  S.VAP.PRES.t  REF . INDEX  1 

(Percent)  (Kg/Kq)  (Millibar)  (Millibar)  (Kel.iM-2/3) 

83.69  7.S56E-03  12.233  14.618  NO  DATA 

REL. HUMID. 2  SPEC. HUMID. 2  VAP.PKES.2  l  VAP.PRES.2  REF. INDEX  2 

(Percent)  (Kg/Kg)  (Millibar)  (Millibar)  ( Kel . xM -2/ 3 > 

83  59  7.59BE-03  12.315  14.733  NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021700 
17;  2:  0  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROME  TEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/IUn 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 > : 


GRAD.  RICHARD^*  NUMBER 
(♦-Stable, --Unstable) 
-0.010  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 *Z2> 1/2 
12.99 


Z/L  AT  GMH 
-0.014 

Z/L  AT  10  MFTERS 
-0. 010 

Z/L  AT  Z1 
-0.019 

Z/L  AT  Z2 
-0  010 

HONIN-OBUKHOV  LENGTH 
(Meters) 

-9.540E  02 

PSI1  AT  Z1-  0.066430 

PSI1  AT  IS’--  0  034639 

PSI2  AT  Zl-  0.040714 
PBI2  AT  Z2-  0 . 021 025 


FLUX  PARAME IERS 
(♦=UP , --DOWN ) 


MOMENTUM  FLUX 
(N  t/m2  > 

-1 .B1E-0! 

HUMIDITY  FLUX 
(Kg/sec  m?' 

3 . 04E-05 

LA T . HEAT  FLUX 
(Wat  t  s/«2 ) 

7.52E  0} 

Sf  N.  HEAT  FI  MX 
( Wa  t  Ts/n2 ) 

5.26E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2 ) 

-6. 19E  01 

TOTAI  HEAT  BUDGET  FLUX 
( Wa  t  ts/n2> 

1  . 85E  01 

POUF N  RATIO 
(no  units) 

0  .  070 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec I 
3.B44E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

6.447E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-1  - 102E-02 


ROUCHNESS  LENGTH 
(Meters) 

1  949E-04 


DRAG  COEF .  AT  10  METERS 
(Dimensionless) 

1  -  ii  f. 


PARTIAL  DERIVATIVES 


CENERAL  FORM ; DN/DZ- 
l <Nt-N2)J/(Ln(Zl/Z2)« 
<Z1«Z2> 1 /2J 

N=WIND  SPEED  (M/sec) 
Z-HEICHT  (Meters) 
DWS/DZ-  7.06E-02 


N-SPEC . HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/D7-  -8.92E-06 


N-PDT . TEMP . (Kelvin) 
Z-NEIGHT  (Meters) 
DPT/DZ-  -I.52E-03 


PROF  ILE  Si  UPES 
**  INCR  WITH  HEIGHT) 


GENERAL  FORM  N  SLOPE- 
I  (LnZI-  PSI)-  <Ln22-P SI  >  )/ 
(N1 -N2J 

N-WIND  SPEED  (M/sec  ) 
Z-NEIGHT  (M)  Vert. Axis 
PSI-PSI1 

US  SLOPE-  1 . 04E  00 

N=SPEC. HUMIDITY  (Kg/Kg) 
Z=  HE IGHT  (M)  Vert. Axis 
PSI-PSI? 

SH  SLOPE-  -0.3HE  03 

N-POT. TEMP . (Kelvin) 
Z-HE1GHT  (M)  Vert. Axis 
PSI-P5I? 

P  TK  SLOPE-  -4.90E  01 

N-LnTEMP  .STRUC  .  <KxM-2/3> 
Z*HE IGHT  < M )  Vert. Axis 
PSI-NONF 

CT?  SLOPE-NO  DATA 


■  GENERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROFILE  PROFILE  BULK  BULK 

CONSTANT  ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT  SF N  HEAT  MOISTURE 

(No  units)  (M/sec  2)  NUMBER  NUMBER  TRANSF  COFF .  TKANSF.COEF. 

0,4  9.7959  0.74  0.74  0.92F-03  1.32E-03 

»  Cf  NERAL  NOTES  ; 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Denvativ 
Computation  executed  by  insertion  of i 

SH!  -SH2"  ♦/-  .  08E  -3  Kg/Kq. 


MIL  CELLANE OUS 


AIR  DENSITY 
(Kg/«3) 

1 .2279 

AIR  SPECIFIC  HEAT 
( ITcal , /Kg  Kel  ) 

2  4164E  02 

WATER  LAT  MEAT  VAP 
(I  Teal  •  /Kg) 

5.9012E  05 


•  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER 
START  TIME 
START  DATE 


MARINE  SURFACE  LAYER 
NRL  MICROMETE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1J  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS),  6/Mi 

DATA  AVERAGING  PERIOD  30  Min 


7905021700 
17;  2:  0  PST 
3  1979  < DAY  122) 


•  ESTIMATED  MICRUME1 EQROLUUICAL  PARAHETEHS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC. 

BAR .PRES. 

( Celsius  > 

(Meter/sec  ) 

(Celsius) 

(Kel • xM-2/3) 

(Millibar ) 

12.753 

9.30 

10.05 

NO  DATA 

1012.60 

BULK  WT  TEMP 
(Celsi us ) 
13.636 


AIR-UT  TEMP 
(Kelvin ) 

-0  883 


POT-UT  TEMP 
(Kelvin) 

'0 .785 


VlR-WT  TEMP 
(Kelvin ) 

0  437 


V  POT-tfT  TEMP 
(Kelvin) 

0.535 


HEIGHT 

POT . TEMP 

VIR.TEMP. 

V. POT. TEMP , 

ABS. HUMID. 

REL .HUMID 

SPEC  HUMID. 

VAP . PRES . 

S . VAP  .  PRES 

REF. INDEX 

( Meter* ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/n3> 

(Percent  > 

(Kg/Kg  > 

(Millibars) 

(Mill ibar s ) 

(Kel  . iM-2/3 

10.00 

12.851 

14.073 

14.171 

9.326F-03 

83.60 

7 . 593F-03 

12.305 

14.720 

NO  DATA 

»  BULK  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FRIEHE  ET  AL, 

1978)  ; 

INFERRED 

STABILITY 


GRAD . RICHARDSON  NUMBER 
( ♦  ■•Stable,  -»Un  stable*) 
-0  ,  035  AT  CMH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter)  GMH= ( Z1 *Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.044 

Z/L  AT  10  METERS 
-0 . 034 

MON  IN-OBUKHOV  LENGTH 
( Meters ) 

-2.958E  02 


FLUX  PARAMETERS 
<  **UP , -*DOWN> 


MOMENTUM  FLUX 
(Nt/>2> 

-1  32E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3. 03E-O5 

L  A  T . HE A  T  FLUX 
(Wet  ts/ni.’) 

7.49E  01 

SFN.HEAT  FLUX 
( Wat  ts/n2  > 

1 . Q8E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t%/«2> 

-6.19E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2 ) 

2.39E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Merers/sec ) 

3.282E-01 

SCALING  SPEC. HUMID. 

(  Kg/Kg  ) 

-7.525E-05 

SCALING  POT . TEMP . 
(Kelvin) 

-2.657E -02 

ROUCHNESS  L.ENCTH 
(Meters) 
t  .  1  14E-04 

DRAG  COEF.AT  10  METERS 
(Dinensi unless ) 

1 .244E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
{ Meter 2/ser  2 ) 

-I  .Q77E-01 

WITH  ADS.  HUM 1 D I 1Y 
(Meter  Kg/sec  «3) 

3 . 033E-U5 

WITH  POT . TEMPERATURE 
(Meier  Ke 1  /ser  ) 

0 . 720  E  03 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/r 3 ) 

1  2282 

AIR  6PFC1FIC  HEAT 
(  ITcal  ■  /Kq  Kel  ) 
2.4164E  02 

UAtER  LAT. HE AT  VAP . 

( Ileal  . /Kg ) 

5.90inc  05 

VAP  .  PRES .AT  WT  LEVEL 
(Mill  ibar  ) 

15.612 

ABS. HUMID  AT  WT  LEVEL 
( Kq/^3 ) 

1  .  180E-Q2 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

101380 


BOWFN  RATIO 
(no  units) 
0.145 


*  MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMFNTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

143% 

143% 

100% 

157% 

116% 

6% 

83% 

273% 

50% 

108% 

66% 

70% 

100% 

194% 

194% 

46% 

44% 

122% 

6% 

24% 

166% 

23% 

67% 

145% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME: 
START  DATE 


7905021700 
17:  2:  0  PST 
2  hay  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  NICROMETF OROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1 980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  fc/Hjn 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WF1GHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J 


FLUX  PARAMETERS 
(  ♦HIP  ,  -3DOWN  ) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦•St ab le , - -Unstable  > 
-0.021  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.026  10,021 

Z/L  AT  10  METERS 

-0.020  (0.021 

MON IN-OBUKHOV  LENGTH 
(Meter*  > 

-4.905E  0? 


MOMENTUM  FLUX 
(Nt/*2> 

-1  48E-01  ( 6 . 0E -02 1 

HUMIDITY  FLUX 
(Kg/*ec  w2> 

3.04F-05  IR  0E -  06 1 

LAT.HFAT  FLUX 
(Wat  t«/«2> 

7.50E  PI  I  2 . 0E  »0 1  I 

SEN. HEAT  FLUX 
< Wat  t*/«2 ) 

7. 90S  00  1 3  .  OE  ♦  0 0  1 

SKY  AND  SOLAR  HEAT  FLUX 
( Wa  1 1  s/e2 > 

-6. 19E  01  I  2  •  0E • 0  1  J 

TOTAL  HEAT  BUDGET  FLUX 
(Wet i*/«?> 

2 . 27F  01  I  3  0E*  0 1  1 


FRICTION  VFLOCITY 
( Meter  s/sec ) 

3.459E-01  16. 0E  02) 

SCAl  IN(.  SPEC  HUMID 
(Kg/Kg  ) 

-7  1  1  IE  05  f  3  8E  05  ) 
SCAL ING  POT  TEMP 

(Kelvin ) 

-1.590E  02  12. 0E -  02  I 

ROUGHNESS  LENGTH 
( Meter  *  > 

1  432E-04  [6 . OE -05 J 

DRAG  COFF  AT  10  METERS 
<  Meter  s ) 

l  4i  o  [4 . 0E-041 


BOWEN  RAT  TO 
(no  unit*) 

0.116  CO  -  081 


»  DIFFERENCE  Br  TWEEN  THE  PROFILE  AND  BULK  AF  ROD  YNAM I C  DFRIVFD  PARAMETER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITMFR  THT 
ABOVE  WEIGHTED  COMPOSITE  VALUF  OR  MF  ASURF  Mf  NT  UNCERTAINTY  VAl UF  (WHICH  EVFR  ABSOLUTE  VALUE  Hi  LARGER)  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-’: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMFNTUM 
FI  UX 

LAT  HFAI 
FI  UX 

St  N  .  M(  AT 

FI  IIX 

SKY  RAD 

1  l  UX 

TOTA1  WFAT 
f  1  IJX 

BOWL  N 
RAT  10 

FRICTION 
VI  LOT  IT  Y 

SCL  SPFC 
HUMIDITY 

SCI.  PUT 

TEMP 

POUCH 

UW-TH 

DRAG 

COEF 

60% 

58% 

18% 

0% 

V.% 

(1% 

1C% 

3T% 

v% 

8% 

41% 

30% 

4  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICRUHE IEOROLOGICAL  EXPERIMEI 


NAVAL  RESF  ARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

i  *  •  MICROMETEOROLOGICAL  DATA  *  «  «  * 


RUN  NUMBER : 

79050 317  JO 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

17:32:20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6. 

'Min 

END  1IME: 

10:  2:30  PSf 

DATA  AVERAGING  PERIOD :  30 

Min 

5TART  DATE: 

2  May  1979 

(DAY  122) 

NOMENCLATURE; 

1 =UPPER  LEVEL,  2*L0WE« 

LEVEL 

AmAI  OG  channel  raw  data 

(AVERAGE  VDC) 

No  .  00 

No  .  0  t 

No  .  02 

No  .  03 

No  .  04 

NO  .  05 

No  .  06 

No  .  07 

No  .  08 

No  09 

VOLT .REF  .A 

TEMP  .STR1JC. 

1  TEMP . STRUC . 

2  DFU  POINT  1 

DEW  i 01NT2 

WIND  SPEED1 

WIND  5PEED2 

BAR  PRES. 2 

SKY  RAD 

WIND  DIR 

6 . 205 

0.001 

0 .001 

5.110 

5.125 

4  414 

4.260 

4.797 

0  119 

4 . 8?1 

No  .  1C 

No.  1 1 

No  .  12 

No  .  1  3 

No  .  14 

No  .  15 

No  .  1  6 

No  .  17 

BULK  WT  IEMP 

AC  FREQUENCY  AC  VOl TAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF. B 

3 . 967 

3.861 

2 . 524 

0.001 

0.001 

0.001 

0  .001 

6.205 

DIGITAL  CHANNEL  RAW  DAI  A 

(AVERACE ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  1 

No  .2 

UPWIND  NEAR 

UPWIND  1  AND 

DP  IF  CAL 

DP2ECAL 

UTBFCAL 

US1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENCTH 

PATH( Meters ; 

(Volts) 

(Volts) 

(Volts) 

'Coeff .  ) 

(Coeff  .  ) 

1411  125438 

1421  126464 

0.157 

1  03 

-0  .  009 

0.000 

0  .  000 

0 .993 

0 .959 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSl  A  TED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOL  T  .REF  .  DF.V 

VOLT . RF  F  .DEV 

ZERO  REF .DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

<  No . scans) 

(No . scans) 

(No .scans) 

A ( No . ) . 005V) 

B<  No .  > . 005V) 

(No . > . 002V) 

(No . >5V> 

(No . >1H7 ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.86 

OBSERVED  MICROMETFQROl  OCICAl.  PARAMETERS  (INCLUDING 

THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP  I 

WIND  SPEFD1 

DEW  POINT  1 

TEMP .STRUC . 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BUI  K  WT  TEMP 

MEAN  AIR  TEMI 

( Celsius ) 

( Meter/ser ) 

(Celsius) 

(Kel . *N~2/3  > 

( Deq .True) 

(Millibar > 

( Ua  1 1 /n2 ) 

(Celsius) 

(Kelvin) 

12.544 

8.51 

10  20 

NO  DATA 

3 0B  .  9 

1011.81 

-1 . 66E  01 

13 . 610 

285 . 755 

AIR  TEMP  .  2 

WIND  SPEED2 

DF.W  POINT? 

TEMP .STRUC . 2 

TIDE  TABLE 

BAR .PRES .2 

<OIsi  us) 

(Meter/ser. ) 

(Celsius) 

(Kel . xh-2/3 ) 

(Meter  MSL ) 

(Millibar  > 

12.646 

8.04 

10.23 

NO  DATA 

0.13 

1012.91 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS : 

HEICHT,  Z1 

POT. TEMP . 1 

VIR . TFMP . 1 

V . POT . TEMP . 1 

ABS. HUMID. 1 

REL .HUMID. 1 

SPEC. HUMID . 1 

VAP . PRES . 1 

S. VAP .PRES . 1 

REF. INDEX  1 

(Meters ) 

(Celsius) 

(Celsius ) 

(Celsius) 

(Kq/n3) 

( Rercen t ) 

(Kq/Kq  ) 

(Mill ibar ) 

(Mill  ibar  ) 

(Kel . iM-2/3) 

18.35 

12.724 

13.876 

14 . 056 

9.418E-03 

85.59 

7.669E-03 

12.417 

14.507 

NO  DATA 

HEIGHT,  Z? 

POT .TEMP .2 

VIR . TEMP .2 

V. POT .IEMP .2 

ABS. HUMID. 2 

REL .HUMID. 2 

SPEC  HUMID .2 

VAP  PRES  2 

S  .  VAP  .  PRES  ? 

REF . INDEX  2 

( Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/„3) 

(Percent ) 

(Kq/Kq) 

(Millibar) 

<  Mi  1 I ibar  ) 

(Kel  xM-2/3) 

9.20 

12.737 

13.982 

14.072 

9  444E-03 

85.19 

7. 684  F.  -  03 

12 . 456 

14.621 

NO  DATA 

CONTINUED  BELOW 


PRINT  DATE:  1  I  JUN  1900 

RUN  NUMl'E  R :  7905021730  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mxn 

START  TIME:  17:32:20  PST  NRL  M I CROME TF OROLOGY  DATA  AVERAGING  PERIOD:  30  Min 

START  DATE:  2  May  1979  (DAY  12?)  SAN  NICOLAS  ISLAND,  CAL  NOMENCLATURE:  1  =  UPPER  LEVEL,  2=LOU£R  LEVEL 

PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINCER , 1973) : 


STABILITY 

FLUX  PARAMETERS 
(♦=UP,-=DOUN> 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
(♦=INCR  WITH  HE IGHT > 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

CENFRAL  FORM : DN/DZ= 

GENERAL  FORM:  N'SLOPE* 

(  +  =S table,-1 Ur  stable) 

(Nt/n2) 

( Meters/sec ) 

I (N1-N2) l/ILn(Zl/Z2)* 

1  (LnZl  -PSI )-  (LnZ2-PSI  >1/ 

-0.018  AT  GMH 

-1 . 07E-01 

2.954E-01 

<  Z1 *Z2 ) 1 /2 1 

IN1-N21 

GFOMETRIC  MFAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC  .  MIJMD  . 

N*WIND  SPEED  (M/sec ) 

N=UlND  SPEED  (M/sec) 

(Meter)  GMH-- (  Z  t  *72 )  1 /? 

(Kq/sec  n? ) 

(Kq/Kq  ) 

Z=HEIGHT  (Meters) 

Z=HEIGHT  (M)  Vert. Axis 

12.99 

2 .3HE-05 

-6.557E-05 

DUS/DZ*  5.28E-02 

PSI*PSI1 

US  SLOPE=  1 . 35E  00 

//L  At  GMH 

L A  T  .  HEAT  FLUX 

-0 . 023 

(Wa  f  f s/n2) 

SCAT  INC  POT  TEMP. 

N^SPEC. HUMIDITY  (Kq/Kq) 

N=SPEC  HUMIDITY  <Kq/Kg> 

5.8UE  01 

(Kelvin) 

Z=HEIGHT  (Meters) 

Z*HE  IGHT  <  M )  Vert  Axis 

Z/L  A 1  10  METERS 

-1 . 062E-02 

DSH/DZ*  -8.92E-06 

PSI =PSI2 

-0.017 

OF  N.  HEAT  FI  IJX 

SH  SLOPE*  -8.24E  03 

(Ua  t  ts/n2) 

Z/L  AT  Z1 

3.90E  00 

ROUGHNESS  LENGTH 

N=POT . TEMP . (Kelvin) 

N=POT . TEMP . (Kelvin  > 

-0 .0  32 

(Meters) 

Z=HEICHT  (Meters) 

Z=HEIGHT  (M)  Vert. Axis 

SKY  AND  SOLAR  MEAT  FLUX 

7 . 59 1 E -  05 

DPT/DZ*  -1 . 44E-03 

PSI*=PS12 

Z/L  AT  Z2 

( Ua  1 1 s/«2  > 

PTK  SLOPE  =  -5.0VE  01 

-0,016 

-1 . 66E  01 

DRAG  COEF.  AT  10  MFTERS 

N*LnTEMP  STRUC  .  (KxM-2/3) 

MON  IN- OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGET  FLUX 

(Dinension less  > 

2*HE IGHT  (M)  Vert. Axis 

(Meters) 

( Ua  1 1  s/«2 ) 

1  .  4VtU  u  .^ 

PSI -NONE 

-5.738E  02 

4.61E  01 

CT?  SLOPE =NO  DATA 

PSI1  AT  71=  0.105311  BOWEN  RATIO 

PSJJ  AT  72=  O.0560H5  (no  unit*) 

PSI2  AT  Z1=  0.065240  0.066 

PSI2  AT  72=  0.034269 


i  C.F  NERAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION 

PROFILE 

PROF  11  E 

BUt  K 

BULK 

MISCELLANEOUS 

CONST ANT 

ACCEI  ERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

<  M/sec  ?) 

NUMBFR 

NUMBF.R 

TRANRF . CHEF  . 

TRANSF.COEF . 

(Kq/«3  > 

n .  4 

9.7959 

0 .74 

0.74 

0 .92F-03 

1 . 32E-03 

1 .2286 

G<  NERAL  NOTES.  AIR  SPECIFIC  HEAT 

Accuracy  Imitation  exceeded  for  neiiurpwni  of  Profile  Slope  and/or  Partial  Derivative  (ITcal./Kq  Kel.) 

Computation  uriuiod  by  insertion  of:  2.41661  02 


SHI  SH2 •  ♦/  .  OBf  3  Kq/Kq . 


WATER  LAI  HEAT  VAP 
<  I  Teal  /Kq  » 

5.9019E  05 


CON  T INUF  D  ON  NFYT  PAGE 
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RUN  NUMBER  ;  791)3021730  MARINE  SURFACE  LAYER 

START  TIMT  :  1 7.. 12: 20  PST  NRt  MI  L'ROMETE  UROLOGY 

START  DATE;  2  May  1979  (DAT  122)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  J1  JUN  J980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mir> 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MlCROMET EOROLOG1CAI  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TFMP . STRUC  . 

BAR  PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT -WT  TEMP 

VIR-WT  TFMP 

V . POT -WT  TEMP 

(Cel*i u* ) 

(Me  ter /sec ) 

( Celsi v* ) 

(Kel . »M-2/3) 

(Millibar ) 

<  Cel* i us ) 

(Kelvin ) 

(Kelvin) 

( Kel v in ) 

(Kelvin) 

12,634 

8.10 

10.22 

NO  DATA 

1012.81 

13.6)0 

-0 . 976 

-0 .B78 

0 . 359 

0 . 457 

HEIGHT 
(Meter*) 
10  00 


POT. TEMP . 
(Celsius) 
12.732 


VIR  .  TEMP . 
(Celsius) 
13.969 


V  ,  POT .TEMP . 
(Celsiu*) 
M.  067 


ABS. HUMID . 

(Kg/n3> 

9.441E-03 


REL .HUMID. 
(Percent ) 
83.24 


SPEC  HUMID 
(Kg/Kg) 

7 .6B2E-03 


VAP  PRES . 

(Millibar*) 

12.452 


S.VAP  ,  PRES  . 
(Mill ibars  > 
14.608 


REF . INDEX 
(Kel . kM-2/3) 
NO  DATA 


#  KOI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AI  TEN  METERS  (FRIEHE  ET  AL.1970); 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦-UP  ,—  DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
< ♦‘■Stable .--Unstable  ' 
-0.060  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»(Z1«Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.072 

Z/L  AT  10  METERS 
-0  056 

mon;n-obukhov  length 

(Meter*) 

-I  801 E  0? 


MOMENTUM  FLUX 
<Nt/r»2> 

-9 . 38E-02 

HUMIDITY  FLUX 
<Kg/*ec  m2) 

2.50E-05 

LA f. HEAT  FLUX 
<Watt»/n2> 

6 . 1 7E  01 

SEN. HEAT  FLUX 
(U«tt«/n3> 

I  .  06E  01 

SKY  AND  SOLAR  HEAT  FLUl 
(Watt*/n2> 

-1  66E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Uatt*/n3> 

5.58E  01 


FRICTION  VELOCITY 
( Meters/»ec ) 

2.762E- 01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.359E-05 

SCALINC  POT. TEMP. 
(Kelvin) 

-3. 090E-02 

ROUGHNESS  LENGTH 
(Meter*) 

5.91  IE-05 

DRAG  COEf.AT  10  METERS 
(Dinensionless) 

1 , 164E-03 


WITH  LONG.  VELOCITY 

(Meter2/*ec2> 

-7.629E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/*ec  n3) 

2 . 498E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /*ec  > 
B.536E-03 


AIR  DENSITY 
(Kg/«3> 

I . 2289 

AIK  SPECIFIC  HEAT 
( ITcal ./Kg  Kel  .  ) 
2.4166E  02 

WATER  L AT, HEAT  VAP. 
(ITcal . /Kg) 

5.9017E  05 

VAP  PRES. AT  WT  LFVEL 
(Mill  lbar ) 

15  588 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  ■  178E-02 

BAR  PRES. AT  W.  I  EVEL 
(Mill ibar ) 

1014.01 


BOWEN  RATIO 

ino  uni  »£»> 
0.172 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAME TERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1 OM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

C.OEF 

16QX 

1601: 

11  6X 

167X 

128X 

9X 

124X 

295X 

50X 

109X 

7 1  X 

78X 

1 16X 

1  B7X 

187X 

46* 

45X 

11 3X 

92 

34X 

160X 

23X 

6BX 

1  38X 

4  3X 

40X 

»  CONTINUED  BE-  LOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021730 
17:32:20  PS  I 
2  May  1979  (DAY  1 


MARINE  SURFACE  LAYER 
NR L  MICROMEU  UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP, --DOWN)  SCALINC  PARAMETERS 


GRAD . RICHARDSON  NUMBER 
( ♦*St  ab 1« , - : Unstable ) 

0  037  10. 021  AT  GMH 

GEOMETRIC  ME  AN  HEIGHT 
(Meter )  CNH^iZl »Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.045  10  021 

// L  AT  10  METERS 
-0.033  10.02) 

MONIN -OBUKHOV  LENGTH 
(Meter* ) 

-?  839E  02 


MOMENTUM  FLUX 
(Nt/*2> 

-9.7&E-02  (6  OF- 02) 

HUMIDITY  ELUX 
(Xg/*ee  *2) 

2.47E-05  18. Ut  061 

t AT. HEAT  FLUX 
<Watt*/*2> 

6  HE  01  1 2 . 0E *0 1  ) 

SEN  .  Nf  AT  fLUK 
(Watt*/«2> 

7.44F  00  (3  OE*OOI 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  r./n2  > 

1  66F  01  l?  0E  *011 

TUI AL  HEAT  BUDGET  ELUX 
<  Wa  »  t  s/ni*  ) 

3.371  01  1.1  nf  *0  1  l 

BtlWE  N  RATIO 
(no  it'.i 
0  1  15  10  08 1 


FRICTION  VELOCITY 
( Meter  «./*ec  ) 

2817F-0I  (6.0E-021 

SCALING  SPEC . HUMID . 
(Kg/Kg) 

-7.050E-03  13.0E-05I 

SCALING  POT .TEMP , 
(Kelvin) 

-1.749E-02  12  0E-021 

ROUGHNESS  LENGTH 
( Metrr * ) 

6.309E  (55  [  6  .  OF  - 05 1 

DRAG  COE*  AT  10  METERS 
(Meters) 

1  .-hi  [4.0E-04J 


•  DITEfRENEF.  BETWEEN  TMf  PRUT  HE  AND  HOIK  AHMiDYNAM).  DfRIVID  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOST  H  VALUE.  OR  HI  AM  IRE  HI  NT  UNLERIA1NTY  VAUI*  (WHICH  IVER  ABSOI  LITE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PFRLFNT  DIE)  ERE  NCI  AND  ART  "‘or  " 


GRAD. RICH 
NO  AT  GMM 

If  L 

AT  1  OH 

MOMENTUM 

E  LUX 

LATHE AT 
FLUX 

SEN  HE  A 1 

1  i  III 

SKY  RAD. 

E  l  UX 

TOTAL  HEAT 
ELUX 

BOWEN 

RATIO 

FRILTION 
VFl OCITY 

SCL  .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

57X 

SSX 

7  X 

IX 

45X 

ok 

t(IX 

4 1 X 

4k 

6X 

S3* 

1 3k 

) 

•  EMD  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICRQHE t EOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STA1ION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  «  •  HICROHt  1FOROI.OCICAL  DATA  »  *  »  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7903021800 
18:  2:40  PST 
IB: 32 i 30  PST 
2  May  1979  (DAY  122) 


*  ANAIOG  CHANNEl  RAU  DATA  < AVERAGE  VJ>C>; 


No. 00  No. 01  No. 02  No. 03 

VOLT. REF. A  TEMP.STRUC.l  TEMP . ST RUC . 2  DEU  POINT1 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  ATURE :  1*UPPER  LEVEL,  2*LOUER  LEVEL 


DEW  PQ1NT2  WIND  SPEED1  WIND  SPLED2  BAR. PRES. 2 


BULK  W1  TEMP  AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAG  ZERO  REF. 


No.lV 

VOLT  . P tF  K 
6.203 


DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

No .  I  No . 2 

AIR  TEMP  .  1  AIR  TEMP .2 

1411  123799  1421  124870 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS 

UPWIND  NEAR  UPWIND  LAND  DP  1 F CAL  DPL’FCAl  UIBFCAl  WSlEL 

HEIGHT/LENGTH  PATH(Meters)  (Volts)  (Volts)  (Volt*)  (Coe«f 

0.183  102  -0.009  0.000  0.000  0.992 


No  •  09 
WIND  DIR 

5.0  36 


US2LT. 
(Cot*ff  .  > 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VULTAC.F 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V>  B(No.).005V)  (Nc.).002V>  (No.)SV'  (No.)lu*>  (VAC) 


AC  FREQUENCY 
(Hz  ) 

59 . 87 


•  OBSERVED  MICROME  TEQROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAl  .  AND  ESCARPMENT  CORRECTIONS)  TRA*.  ■_  AT  ED  INTO  ENGINLERINC  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.380 


WIND  SPEED]  DEU  POINTl 
(Meter/sec)  (Celsius) 


AIR  TEMP. 2  WIND  SPEFD2  DEW  POINT2 

(Celsius)  (Meter/sec)  (Celsius) 

12.487  9.45  10.14 


TEMP .S1RUC. 1 
<Kel.»M-2/3> 
NO  DATA 

TEMP .STRUC.2 
(Kel . <M-2/3) 
NO  DATA 


WIND  Old. 

( Deg . Tr ue ) 
316.9 


BAR. PRES.  7 
(Mi  1 1 ibar  > 
1011.82 


SKY  RAD. 

<  Wat  t/ni») 
4.78E  00 


bl/LK  U7  TEMP  MfrtN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.580  2BS.593 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL)  (Millibar) 


CALCULATED  MICROMEYEOROLOGICAL  F’ARAMETERS: 

HEIGHT,  Z1  POT. TEMP. 1  VIR.TEMP.l  V. POT. TEMP. 1  APS. HUMID. 1  REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l  S.VAP.PRES.l  REF . INDEX  l 


( Meter  s ) 
18  35 


(Cels  t  us ) 
12.560 


(Celsi us) 
13.701 


(Celsius) 

13.881 


(Kq/m3) 

9.350E-Q3 


(Percent ) 
85.85 


(Kq/Kq  > 
7.609E-03 


(Mill ibar ) 
1 2 . 322 


(Millibar)  (Kel . xM- 2/3) 
14.35?  NO  DATA 


HFIGHT,  72  POT. TEMP. 2  VIR.TEMP.2  V  .  POT  .  1 EHP  .  2  ABS  .HlJMID  .  2  REL. HUMID. 2  SPEC . HUM1 D . 2  VAP . PRES . 2  S . VAP . PRES . 2  REF . INDEX  2 


(Meters ) 
9.20 


(Celsius  > 
12.577 


(Celsius) 
13  814 


(Celsius) 

13.904 


(Kq/«3) 

9.395E-03 


(Percent ) 
85.60 


(Kq/Kq  > 

7 .641E-03 


(Mi  1 1 ibar  > 
12.386 


(Millibar)  (Kel.*h-2/3> 
14.469  NO  DATA 


CONTINUED  BELOW 


RUN  NUMBER:  7905021000 

START  TIME:  18:  2:40  PST 

START  DATE:  2  May  1979  (DAY  l 22) 


MARINE  SURFACE.  LAYER 
NRL  MICROMFTEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RA1E  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PFR IQD :  30  Min 
NOMENCLATURE:  1'UPPER  LfcVF l.  ,  2=LOWER  LEVEL 


•  PROFILE  CALCUt  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUS1NGER , 1973) : 


GRAD. RICHARDSON  NUMBER 
(  ♦-■Stable,  -  'Unstable  ) 
-0 . 009  AT  GHH 

GFOHFTRIC  MEAN  HFIGHT 
(Meter)  GMH«< Zl *Z2> 1 /? 
12  99 


//L  AT  GMH 
-0  012 


Z/L  A 1  10  METERS 
-0 .009 


Z/L  AT  Zl 
-0.017 


Z/L  AT  12 
0  .  008 


MON IN- OBUKHOV  LENGTH 
(Meter  s  > 

-1 .  I  01 E  03 


FLUX  PARAMETERS 
<*=UP,-=DOWN) 


MOMENTUM  FLUX 
(Nt /m2) 

-2.66E-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

3.67E-03 

LA T. HEAT  FLUX 
(Watts/n2) 

9.07F  01 

!>FN  .  HEAT  FLUX 
(Uatts/«2) 

8.09E  00 

SKY  *ND  SOLAR  HFAT  FLUX 
(Wat  t  */«? ) 

4.70E  00 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/M?) 

I . 04F  02 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

4 .648E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-6.424E-05 


SCALING  POT.  TEMP. 
(Kel  win ) 

-t • 400E- 02 


ROUGHNESS  LENGTH 
(Meters) 
3.756E-04 


DRAG  COEF.  AT  10  METERS 
(Dinensionless) 

4/Vt  u  * 


PARTIAL  DFR I VAT  IVES 


GFNFRAl  FORM  :  DN/DZ' 

[ (N1-N2) J/lLn(Zl/72)e 
(ZleZ2) 1 /21 

N-WIND  SPEED  (M/*ec> 
Z*HE ICHT  (Meters) 
DWS/DZ-  8.58E-02 


"•SPEC  HUMIDITY  <Kq/Kql 
Z»HE 1GHT  (Meters) 
DSH/DZ*  -0.9PE-O6 


N'POT . TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  -1 . 94E-03 


PROFILE  SLOPES 
4=INCR.UJTH  HEIGHT ) 


CENERAL  FORM: 'N'SLOP£= 

I  (LnZl-PSI  )  -  (LnZ2-PiiI  >  )/ 
IN1-N2) 

N;  U I ND  SPEED  <M/*t't) 
Z*HEIGHT  ( M )  Vert. Ails 
PSI-PSI1 

WS  SLOPE e  8.61F-01 

N^SPEC  HUMIDITY  (Kq/Kq  > 
Z»HF  IGMT  <  M  )  Vert  An  s 
PSI^PSIi' 

SM  SI  OPE  -  -  8  4  IF  0  3 

N'POT  TEMP  (Kelvin  > 
/♦HEIGHT  <  M )  Vert  A. is 
PSI-PSI2 

PTk  SLOPE-  3  B6I  0  1 

N«LnTEMP  STRUC  «k«M  ? J  > 
Z  ‘ H|  IGMT  ' M  >  Ver  t  Ai l s 
PS l -NONf 

CT?  SLOPE -NO  DATA 


PSI1  AT  Zl«  0  038*66 
PSIl  AT  Z2-  0.0301HV 
PSI2  AT  Zf  0  03556? 
PST2  AT  72*  0 . 0 1 0298 


BOWEN  RATIO 
(no  units) 

0 . 089 


*  GENERAL  CONSTANTS: 


VON  « ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROPU  f  PROF  7 1  E  BUI  H 

ACCELERATION  TUP . PRAND Ti  TUR . SCHMIDT  Sf N  HEAT 


BULK 

MOISTURF 


(M/sec  ?> 
9 . 7959 


TRANSF.COEF.  TRANSF . COEF . 
0.92E-03  1 . 32E-03 


AIR  DENSITY 
1  2293 


i  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  For  Measurement  of  Profile  Slope  and/or  Partial  Derivativ 
CoMpufation  eiet  ttrd  by  insertion  of: 

SHI  SH2-  ♦/-  0 OF  - 3  Kq/Kq. 


AIR  SPI  (  IF  IC  HI  AT 
«  l  Tr  a  1  /K q  kel  ' 

.’  4W.5F  «2 

WATER  l  AT  MEAT  VAP 
<  I  It  a  l  'Kq  ) 

3  V0  28E  05 


•  CONTINUED  ON  NFXT  PAGE 


RUN  NUMBER :  7905021800  MARINE  SURFACE  LAYER 

START  TIME;  18:  2:40  PST  NRL  MICROMETFOROLOGY 

START  DATE:  2  May  1979  (DAT  122)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS  I  :  /./Min 
DATA  AVERAGING  PERIOD;  30  Min 


•  ESTIMATED  M I CROME 7 E UROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR -WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V  POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel • «M-?/3) 

(Mill ibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kel v in ) 

(Kelvin) 

12.474 

9.54 

10.13 

NO  DATA 

1012.02 

13.580 

-  I  .  I  06 

-I . 008 

0.22) 

0.319 

HEIGHT 

POT. TEMP . 

V1R . TEMP . 

V  .POT  .TFMP  . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S.VAP  .PRES . 

REF  .INDEX 

(Meters) 

(Celsius) 

( Celsius) 

(Celsius) 

<Kg/n3> 

(Percent ) 

(Kg/Kq) 

(Millibars) 

(Millibars) 

(Kel  .  *M-2. 

10,30 

12.572 

13.800 

13.898 

V.390E-03 

85.63 

7.637E-03 

12 . 378 

14.455 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASF D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦=Stable,-»Un stable) 
-0.040  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*<Z1 *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0 . 050 

Z/L  AT  10  METERS 
-0 . 038 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.610E  0? 


FLUX  PARAMETERS 
(  «-=UP  ,-  =  DQWN) 


MOMENTUM  FLUX 
(Nt/n2> 

-1  41E-01 

HUMIDITY  FLUX 
(Kq/sec  «2> 

2 , 9NE-05 

L AT. HEAT  FLUX 
<Uatts/n2> 
7.36E  01 

SFN.HEAT  FLUX 
<W*tts/«2) 

1 . 35E  0 1 


TOTAL  HEAT  BUDGET  FLUX 
<Watts/n2> 

9.19E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec  > 
3.386E-01 

scaling  Spec . humid . 

(Kg/Kg ) 

-7. 13BE-05 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.202E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .245E-Q4 


INFERRED  MEAN  VER1  ICAL 
VELOCITT  COVARIANCE 


U I TH  LONG.  VELOCITY 
(Meter2/sec2) 

-1  .  147E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  «3> 

2 . 980E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel  .  /sec  ) 

I  . Q84E-Q2 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/«3 ) 

1 .2296 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel .  ) 
2.4165E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5 . 9026E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  > 

1 5 . 558 

ABS. HUMID. AT  UT  LEVEL 
(Kg/ m3) 

1  .  176E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar  > 

1014,02 


SKY  AND  SOLAR  HF AT  FLUX  DRAG  COEE . AT  10  HFTERS 
(Watts/«2)  (Dirtensi unless) 

4.7BE  00  1 .260E-03 


BOWFN  RATIO 
(no  uni  1*1) 

0 .183 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROU  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

f:OEF 

117* 

117* 

84* 

148* 

94* 

20* 

130* 

242* 

42* 

1  06* 

52* 

62* 

84% 

1  BO* 

180* 

46* 

45* 

108* 

20* 

39* 

153* 

23* 

68* 

131* 

43% 

4  0* 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905021800 
18:  2:40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  NICROMETFOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1  : 


FLUX  PARAMETERS 
(♦=UP,-=>DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦»Stable,-=Uns table) 
-0.021  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Zt »Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.027  10.021 

Z/L  AT  10  METERS 
-0.021  10,021 

MONIN-OBUKHOV  LENGTH 
(Meters  > 

-4.845E  0? 


MOMENTUM  FLUX 
(Nt /*2> 

-1.8SE-01  [6.QE-02J 

HUMIDITY  FLUX 
(Kq/sec  n2> 

3.14E-05  1 8 . 0E--  06  ) 

LAT.HEAT  FLUX 
( Wa  t  ts/«2 ) 

7.76E  01  12.0E+01) 

SEN. HEAT  FLUX 
(Wat  ts/«2> 

)  .  06F  0]  I  3  .  OF  ♦  0 0  1 

SKY  AND  SOI  AR  HFAT  FLUX 
( Wa  1 1  s/«2  ) 

4.78E  (10  C3.0E+OI! 

TOTAL  HFAT  BUDGET  FLUX 
(Wat  ts/*2> 

9.46F  0]  I  3 . 0E  +  0 1 1 

BOWEN  RAT  IO 
(no  units) 

0.147  10.00] 


FRICTION  VELOCITY 
<  Meters/sec ) 

3.833E-01  1 6 . OF -02 ] 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.872F-05  I  3  ,  OF  -03) 

SCALING  POT. TEMP. 
(Kelvin) 

-1.9I4E-02  12 . OE-02 I 

ROUGHNESS  LENGTH 
( Meters ) 

2.274F-04  I6.0E-031 

DRAG  COtF.AT  10  MF TERS 
(Meters) 

1  .6S.V  -u  14. 0E-04) 


«  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  UALIJFS  AS  COMPUtED  VIA  T HF  STANDARD  DEVIATION  FROM  ElTHfcR  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASORF  ME  NT  UNCER  TAINT  T  VALUE  (WHICH  EVER  ABSf)LU1F  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "tor-*: 

GRAD, RICH.  Z/L  MOMENTUM  LAT.HEAT  SF N  HEAT  SKY  RAD  TOTAL  HEAT  BOWFN  FRICTION  SCI  SPEC  SCL  POT  .  ROUGH.  DRAG 

NO, AT  GMH  AT  1QM  FLUX  FIUX  FLUX  FLUX  F1UX  RATIO  VMOCITY  HUMIDITY  TEMP.  LENGTH  LOEF  . 

75%  72*  35*  12*  25*  0*  7*  33*  17*  5*  49*  56* 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEDROLOGICAL  EXPERIMENT 


NAVAl  RESEARCH  LABORATORY 
ATMOSPHFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  »  *  *  MICRQMt  TCOROL  OGICAL  DATA  «  *  •  * 


RUN  NUMBFR: 

7905021030 

PRINT  DATE; 

11  JUN  1980 

START  TIME: 

10:33:  0  PST 

DATA  SAMPLING 

RATE  (ALL  L 

HANNI.  LS  )  :  6/M 

1  n 

END  TIME; 

19:  3:10  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

S 1  ART  DATE: 

2  May  1979  l 

DAY  122  > 

NOMENCLATURE 

1 a  UPPER  ItVtL  ,  2“ L  OVER  l 

LVEL 

ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC 

No  .  00 

No  .  01 

No  .  02 

No  03 

No  .  04 

No  05 

No  .  06 

No  .  07 

No  08 

No  .  0V 

VOLT . Rk  F . A 

TEMP. STRUC. 1 

If MP. STRUC 

2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPFEDI 

WIND  SPEED2 

BAR  PRES  .2 

SKY  RAD 

WIND  DIR 

6.205 

0 .000 

0  .  oot 

5.076 

5 . 0  V5 

4 . 961 

4.742 

4.019 

-0  085 

5  0  76 

No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

No  .  1  4 

No  .  15 

No  1 6 

No  .  17 

BULK  UT  TEMP 

AC  FREUUENCY 

AC  VOl.  I  ACE 

MANUAL  FLAG 

21  RO  REF 

SPAKE  A 

SPAKF  B 

VOLT  REF  b 

3.916 

3 . 005 

2 . 525 

0.001 

o .  noi 

0  .  001 

0.001 

6  .  205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CAl 

I BRAT ION  AND 

UIND  SPEED  ESCARPMENT  LORBtCTIUNS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  1  AND 

DPIFCAl. 

DP2F  CAL 

WT  DF  CAL 

ws  i  f  r 

WS2FC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PAlH(flpter b  > 

(Volts) 

(Volts) 

(Volts) 

( Coef f . > 

<  C  c  e  f  f  .  ) 

1411  122513 

1421  123633 

0 . 183 

1  04 

-0  .  009 

0.000 

U  .  000 

U  992 

0  9*,;> 

SYSTEM  HOUSEKEEPING  PARAMEIERS  TRANSLAIED  INTO  ENGINEERING  UNUS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT.RFF  .  DF  V 

VUl.t  .  REF  .  DEV 

ZERO  REF  .  DEV 

AC  VOLT.  FLLJX 

AC  FREQ. FLUX 

AC  VOL T ACL 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(No . scans) 

A <  No . > , 005V) 

B( No .  >  005V) 

(No . > .002V) 

(No . >5V ) 

(No . > 1Hz ) 

(VAC ) 

( Hi  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.81 

OBSERVED  MICROMETEORQLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  INC  UNITS 


AIR  TEMP  I 
(Celsi us ) 

12 . 251 

WIND  SPFEDI 
(Meter/sec ) 
9,55 

DEW  POINT 1 
(Cels) us ) 
9.9V 

TFMP . STRUC . 1 
(Kel . xh  2/3) 

NO  DATA 

WIND  DIR. 

<  Deg  True* 
317.6 

BAR .PRES , 1 
(Mil  1 ibar ) 
1012.14 

SKY  RAD  . 
(Wat  t/m2) 

1  .  1  VE  01 

BULK  WT  TEMP 
(Celsius) 

1  (.561 

Ml  AN  AIR  1 1 MP 
(Kelvin) 

285 . 467 

AIK  TEMP. 2 
(Celsius) 
12.363 

WIND  SPEED2 
(Me ter /sec ) 
8.86 

DEW  P0INT2 
(Celsius) 
10.05 

TEMP .STRUC . 2 
(Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
<  Meter  MSL  > 

0 . 07 

BAR . PRFS  .  2 
(Millibar > 
1013.24 

CAL CUL  ATED 

MICRUMETEOROLOGICAL  PARAMETERS : 

HEIGHT,  ZI 

(Meters) 

18.35 

POT. TEMP. 1 
(Celsius  > 
12.431 

VIR .TEMP  .  1 

(Celsius) 

13,564 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  <Kq/m3) 

13.744  9.302E-0J 

REL .HUMID. 1 
(Percent  ) 

86 . 07 

SPEC. HUMID. 
(Kq/Kg) 

7  564E-03 

1  VAP . PRES . 1 
(Mill ibar ) 
12.252 

S. VAP  PRES  1 
(Mill  ibar  ) 

14  236 

PEF  INDEX  1 
(Kel  xM- 2/ 3  > 
NO  DATA 

HFIGHT,  Z2 
(Meters) 
9.20 

POT • TFMP . 2 

(Celsius) 

12.453 

VIR .TFMP .2 
(Celsi us) 
13.681 

V. POT. TEMP. 2  ABS . HUMID . 2 
(Celsius)  <Kg/m3) 

13.772  9.344E-03 

RLL . HUMID . 2 
(Percent  > 
85.76 

SPEC. HUMID. 

(Kg/Kg) 

7.S92E-03 

2  VAP . PRES. 2 

(Millibar) 

12.312 

S.  VAP  PRES. 2 
(Mi  1 1  ibar  ) 

1  4 . 356 

REF  INL EX  2 
i  K  e  1  x  n  -  2  '  J  ) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBER ; 
START  TIME: 
START  DATE; 


7905021830 
1 B : 33 :  0  PST 
3  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  ‘ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE.  1  =  I)PPER  LEVEL,  2*  LOWER  I  t  VEl 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAT CULATED  VALUES  ( BUSINGFR , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS 

( *=UP , -3DOUN )  SCALINC  PARAMETERS  PARTIAL  DERIVATIVES 


PRO)  HE  SLOPES 

<  ♦  -  I  NCR  WITH  HEIGHT  j 


GRAD. RICHARDSON  NUMBFR 
(  +=5tab le , --Uns tab le > 
-0.014  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= < 1 1 *12 ) 1 /? 
12.99 

7/L  AT  GMH 
-0.019 

1/ L  AT  10  ME  TERS 
-0  014 

2/ L  AT  21 

-o .  or5* 

Z/L  AT  72 
-0  013 

MON  IN-OBUKHOV  LENGTH 
<  Meter  s  ) 

-6.V70E  02 


MOMF  NTUM  FLUX 
<Nt/*2> 

-2 . 22E  -0  1 

HUMIDITY  FT  UX 
<Kg/sec  n2 ) 

1 .40E-05 

LA T.  HEAT  FLUX 
(Watts/m2) 

B.40E  01 

* >F  N  .  HEAT  FI.UX 
<  Ud  t  ts  /n2  ) 

9.61E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n.?> 

1 . 19E  01 

TOTAI  HEAT  BUDGET  FLUX 
< Wa t  t*/n2) 

1  ,  06F  02 


FRICTION  VELOCITY 
(Meters/sec ) 
4.246E-0I 

SC,*1.!  ING  SPEC  . HUMD  , 
(Kg/Kg) 

-6.510E-0S 


SEAL ING  POT  TEMP . 
(Kt'lvin) 

-1 .019E-O2 


ROUGHNESS  LENGTH 
(Meters) 
2.754E04 


DRAG  COEF  AT  1 0  MFTFR5 
( I)  t  nensi  on  less ) 

• .  <  v  / 1  U  -> 


GENERAL  F  ORM : DN/DZ  = 

I (N1-N2) l/ILo(21/22)« 
( 21 «22  >1/21 

N=  WIND  SPEL  D  (M/ser.  ) 
Z=HE IGH  T  (Meiers) 
DUS/DZ  =  7.67E  02 


N-SPfC  HUMIDITY  (Kg/Kg) 
7  =  HE  I GHT  (Meters) 

DSH/DZ  =  -B.92E-06 


N-POT  .  TEMP .  (Kelvin) 
7 -HE J GHT  (Meters) 
DPT/D7-  -2.49E-03 


GENERAI  FORM;  N  •  S(  OP  l  - 
I  ( l  n  71  -  PS  I  )-<  I.n72-P!il  -  ) 
iNl -N71 

N:  U I nD  SPUD  v  n  irr  I 
7  -  HE  I GH  T  CM,  Vert  fims 
PSI*PSI1 

US  SLOPE  9.421 -01 

N-SFtC  HUMIDITr  (Kq/Kq' 
7-Hfir.HT  (M)  Vert  A«i«, 

PS  1 -PS  12 

SM  SLOPE-'  -8  3(11  03 

N^POT . TEMP  (Kelvin) 

7 «■  HEIGHT  IN'  Vert  An  is 
PSIfPSI.' 

P TK  Rl  OPE  2  97 fc  01 

N  =  1  n Tf  MP  STRUC  i  K  *  M  2/3  l 
7- HE  I  GHT  M  >  Vrr  t  Ai  is 
PS I -NONE 

CT7  SLOPE  =N0  DATA 


PM1  AT  71- 
PSIl  AT  72- 
PSI2  AT  71  « 
PSI2  Al  77=* 


0 . 0BH493 
0  •  0  4670  7 
0 . 054575 
0  .  02F1457 


BOWEN  RATIO 
(no  unit'.) 
0.114 


GENERAL  CONSTANTS’ 


MISCELL  AN!  OUS 


VON  K ARMAN 

I  onstant 
(No  units) 

0  4 


[.RAVI  TAT  ION 
ACLM  ERAT  ION 
( M /sec  2) 

9  7959 


PROFU  F. 

TUR  PRANDTL 
NUMBFR 

0 . 74 


PROF T l  I. 

TUR . SCHMIDT 
NUMBFR 
0 .74 


BUI  K 

Sf  N  HEAT 
TRANSF .cnrF . 
0  92F  -  0  3 


BULK 

MOISTURE 
THANSF .COEF 
1  321-03 


AIR  DENSITY 
(  K  g  /«.(  » 

1  .7303 


G1  NEPAL  NO  T  ►  ‘  * 

Accuracy  linit4t)on  exceeded  for  measurement  of  Profile  Slope  and/o r  Partial  Derivative 
Computation  executed  by  insertion  nf : 


AIR  SP1  l  IF  IC  t4E  AT 
(Heat  /Kq  Kel  .  > 
7.41A4F  0? 


SMI  SH2  ■  */  -  QBE  -3  Kg/Kq. 


WATER  I  AT  MEAT  UAP 
(  I  T  t  a  1  .  /Kq) 

5  9  0  35E  l>  T. 


CONflNUtD  ON  N1  *  I  PAG1 
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hln  ngmbe  *  marine  surface  LArtR 

STAR1  I  Itli  1  •'  M  U  Hbt  NR  I  MI  CROME  T£  UROLOGY 

S!AB!  DAIr  .'  M.»v  IV  'V  i  DA  Y  w.  !  SAN  NIHUftS  ISLAND,  CAl 

I'.rmfillC.  Hi*  RiiHt  (i  HR  li  i.uKAi  PAKArtt  II  RS  A I  IPN  METERS: 

AIR  H«t‘  WIND  S*‘ttD  DEW  POINT  TEMP.STRUC.  BAR  PRES 

<  Cel-,  t  u*  >  iiVtfr  s»i  i  (Celsius)  <Kel.»rt-2/3>  (Millibar) 

l  J50  8  v;  10  04  NU  DA  I A  J  0  )  3  14 

h.mi  pot  n  H»  viw  i f  rtf*  v  POT  temp  ahs  humid 

*  M*ter  s )  doUiusI  Uelsioil  (Celsius)  (Kq/n3) 

10  On  l  *  440  1J  66?  13  765  V.339E-03 


PRINT  DATE:  JJ  JUN  1980 

DATA  SAMPLING  RATE  (ALL  LHAnnR  S)  fi/hin 
DATA  AVERAGING  PERIOD;  30  Mir. 


BULK  WT  TEMP 

AIR-WT  TEMP 

POT -W  T  TEMP 

VIR-UT  TEMP 

V  POT  -W  t  TEMP 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

13-561 

-1.211 

-1.113 

0.106 

0  20  4 

HL  L  HUMID 

SPEC  HUMID • 

VAP . PRES  . 

S. VAP  .PRES 

REF  INDEX 

(Percen  t  > 

(Kq/Kq) 

(Millibars) 

(Millibars) 

(Kel  • *H  -2/3 < 

85  8  0 

7  . 3BVF.--03 

12 .305 

14.342 

NO  DATA 

l*;ii  fc  AEHhPtnAMII.  i.ALl.Hl  AMONG  BASF  D  UN  A«»JVt  ESTIMAltD  VALUES  A!  TEN  METERS  (FRIEME  ET  AL,TV78>: 

INFERRED  MU*  PARAMETERS  INFERRED  INFERRED  ME  AN  VERTICAL 

STABILITY  (*«UP,  =  DOWN )  SCALING  PA.7AMF.  I ERS  VELOCITY  COVARIANCE  Hi SLElEANf UUS 


I.RAD  R  [i  HANDGUN  NUMBER 
<♦  -Sr  ib  Je.  Unstable) 

11  054  AT  OMA 

'.MIME  TR  11  SI  AN  HE  IGHT 
(Meter)  C.MM  i2l»72>l/? 
IL‘  9  7 

Z  AT  GMti 
-fl  065 

/  l  A 1  10  MET)  W  ; 

-11  05l) 

MON  IN  OBUKHOV  LENGTH 
(Meters) 

-1  99  JE  0.' 


MOMENTUM  FlU* 

<  N  t  .'a?) 

1  20F -0  l 

FRICTION  VELOCITY 
( Meter  s/s ec ) 

3  125F-01 

WITH  LONC  VELOCITY 
t  Me  Ter  2/S**r  2  > 

-9  767F.-02 

AIR  DENG I T  Y 
(  K  y/rt.T  ) 

1  2306 

MUrtl D l T  r  rt  UX 
(Kq/sec  m2) 

.•  Fl4E  -  US 

SCAE ING  SPFC  HUMID 
(Kq/Kq ) 

7  3V4E  05 

WITH  ABS •  HUH  I D I T  Y 
(Meter  Kg/sec  m3) 
2.844E  05 

AIR  SPLC1I  IC  HEAT 
( ITcal • /Kg  Kel  > 

2  41(.4F  02 

1  A  1  HF  A  1  FlU* 
i  Wd  t  ts/n.'  J 

7  03r  gi 

SLAl INC  PUT  TEMP 
(Kelvin) 

-  J  57 IE  02 

WITH  POT . T  t  rtPEfi  AT  UWE 
(Meter  KpJ  . /ser  > 

1  1 16(  02 

WATER  LAT  .lb  AT 
(IT)  al  /Kq 

5  VH  331  05 

VAP 

M  N  HEAT  n  U* 

<  Ua  t 

1  .  39E  01 

HU’JGHNESS  LENCIH 
(Meters) 

V. 3J3f -05 

VAP  .  PREb  AT  WT 
(Ml  1  1 1  bar  i 

15  544 

level 

SR  Y  AND  SOLAR  HI"  A  T  FLU*  DRAG  COFT  At  10  METERS 
(Mdtts/rt2>  ( I)  i  nensi  o n  1  ess  ) 

1  19E  01  1  .220E-03 

TOTAL  HEAT  BUDGET  F'l  U* 

< Ua t ts/rt2» 

9.60E  01 

BOWEN  RATIO 
(no  units) 

(I  198 


ABS- HUMID. AT  WT  LEVEL 
(Kq/rt3) 

1  . 1 75E - 0  2 

PAR  PRES.  AT  UT  LEVEL. 
(Millibar) 

1014.34 


MEASUREMENT  ERROR  ANA'  Y&1S  OF  PARAMETERS  LISTED  IN  PFRCEnT  MEAN  ERROR  A5  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TUP  ROW  ARF  PROFILE  T  RRDR  VALUES  AND  BO  IT  TIN  ROW  ARF  BUI  K  AERODYNAMIC  ERROR  VALUES  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  *♦«/-“ 


GRAD  RICH 

l  'l 

M  IMl  Nldrt 

t  Al  HI  Al 

SF  N  .  Ht  A  T 

S*Y  RAD 

TUT  Al  HEAT 

BOWEN 

FRICTION 

SCt  SPEC 

SCL. POT. 

ROUCH 

DR  A'- 

NO, AT  GMH 

A!  10M 

1 1  ux 

tlux 

FLUX 

F  L  UX 

F  LUX 

RATIO 

VELOCITY 

HUMIDP  Y 

TEP.P  . 

LENGTH 

r  OFF 

1  1  IX 

1  1  IX 

U’X 

1  50X 

8  5X 

1  IX 

t  l  VX 

235X 

43X 

106X 

42X 

63X 

8*'X 

175X 

1 ?5X 

46X 

457. 

1  0  3X 

1  IX 

J6X 

1  48* 

23X 

68X 

126X 

43X 

4  07. 

CONTINUED  BFl.HU 


RUN  NUMfrf  R  •  7V0SO2I810  MAR/Nf  SURFACE  LArfcR  PRINT  DATE  11  lUN  1 9fc  ? 

START  TIME:  18:33:  0  PST  NR  L  MICE)  f’ME  TEf  ’RLTLOGY  DATA  SAMPLING  RATE  i  AL  L  CHANNELS)  6/Nin 

START  DATE:  2  May  1979  (DAT  1  22 )  SAN  N  T  Cl  It  AS  ISLAND  1*Al  DATA  AVERAGING  PERIOD  30  Min 


CUMPlIStll  PRIIF1IF  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMfTER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPItTIVf  MEASUREMENT  ERRORS 

with  ihe  lower  limit  or  the  corpf  sp  on  ding  mfasiirfment  uncertainty  indicated  in  i  i 
FLUX  PARAMETERS 

STARK  ITT  (  ♦  '  UP  ,  - -  DOWN  >  SCAt  ING  PARAMF  TERS 


t  RAD  R  II  'HA9DSMN  NUMBER  MOMF  N 1  Urt  FLUX  F  R  ITT  I  ON  VEIOC1TY 

(♦-Stable,  Unstable)  <Nt'r*i*>  ( Meter  s/*.ec  > 

-11.0  30  1  0  1*2  I  AT  C.MH  1  55E  -Q1  16.01-021  J.513E-01  16.  OF  021 

i  ,F  OMF.  TRIG  MEAN  HEIGHT  HUMlDllY  FLUX  SCALING  SPFC  .  HUMID. 

(Meter)  C.MM  ( 2 1 *22  > I /2  <Kq/ser  «2>  (Kq/Kq) 

12.9?  2  97F  os  IB  OF -061  -7.050E  05  13. OF -05) 

CAT  HFAT  FEU*  SCALING  POT. TEMP. 

(Watts/m?)  (Kelvin) 

7.34E  01  1 2  0E ♦ 0 1  1  2.236E-02  I2.0E-02I 

SEN.  HE  AT  FlU*  ROUGHNESS  LENGTH 

(Watfs/m?)  (Meters) 

I.16E  01  1 3 . 0  E  *  0  0  1  1.668E-04  I6.0E-051 

SHY  AND  SCILAP  HEAT  FlU*  DRAG  COEF.AT  10  METERS 
(Wa*»s  /m?  )  < Me  t  er  s ) 

1.19E  oi  l?  .  01.  *011  >.  .ah  ii  %  1 4 . 0E-O4 1 

TOTAL  HFAT  BUDGET  FLUX 
(  Ua  t  tt/*:-  i 

v  nr»  oi  1 3  oe  *o  1 1 

BOWEN  RAI1U 
trie  unit-.) 

0.166  III  08  1 


DHKERFNM  BTTWIEN  THE  PROF  II  E  AND  BUI  H  AERODYNAMIC  DFRIVED  PARAMETER  VA(  Llf  S  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  T  HI 
AtOVf  WFIGMffl)  (CjMROSIIf  VA(.  Of  UR  MF  ASURf  hf  NT  UNCFRTAINTY  VALUE  (WHICH  FVFR  ABSOI  UTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
TISTED  in  PERCENT  DltFEPFNLE  AND  ARF  n#r-V 

(.RAD  Rtt.H  1'  l  MOMF  N  HIM  lAt.HEA!  bFN  HE  A 1  SKY  RAD  TOTAL  HFAT  BOWf  N  FRICTION  SCI  SPFT  SCL  POT  ROUGH  DRAG 

NO  AT  GMH  nf  1  OH  FLU*  f LUX  FlU*  F  |  u*  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENGTH  (  (H  f 

<•'17.  ASX  34%  l  IX  19X  OX  5X  ?6X  1 7X  6X  43X  56X 


// L  AT  CMH 

-0.0  37  L  0  •  II.1 1 

//l  f *  T  1U  METFRS 
-fl  028  1  0.021 

MONIN  OBUKHOV  I  ENGTH 

( Meters ) 

3.542E  02 


END  OF  DATA  RUN 
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nARINE  SURFACE  LATER  MICROMETEL  JLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  *  «  M1CROM6  TEOROL  CJGICAL  DAtA  •  *  »  * 


RUN  NUMBER 
SI ART  1  I ME 
END  TIME 
SIARI  DATE 


7905021900 
19:  3:20  PSf 
19:33: 30  PST 
2  May  J9V 9  (DAY  |22> 


•  ANAt OC  CHANNEL  RAW  DAtA  (AVERAGE  VDC) : 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS)  6/Hin 
DATA  AVERAGING  PERIOD:  30  H»n 
NOMENCLATURE:  1«UPPFR  LEVEL,  2«l  OWER  LEVEL 


No  00 

VOl T .REF .A 
fa  205 


No  01 

TEMP  .  SI RUC 
0 . 000 


No  02 

1 F  HP .SIR  UC . 
0  001 


No  .  03 
DEW  POINT! 
5. 067 


No  ,  04 

DEW  P01NT2 
5.087 


No  .  05 

WIND  SPEED1 
4.907 


No  .  06 

WIND  SPF-ED2 
4.709 


No  .  0  7 
EAR .PRES. 2 
4.827 


No  .  09 
SKY  RAD. 
-0 . 091 


No , 1 0  No  .  1 1  No . 12 

BULK  NT  ICMP  AC  FREQUENCY  AC  VOl  TAGE 
3  895  3 . 798  2 . 526 


No . 13  No . 14 

MANUAi  FLAG  ZERO  REF. 

0.00  1  0 . 0  0  1 


No. 15 
SPARE  A 
0.001 


No  .  16 
SPARE  B 
0.001 


No  .  17 

VOLT  REF  .B 
6.205 


»  DIGITAL  CHANNEL  RAW  DA  I A  <  AVERACF )  : 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  1  No. 2 

AIR  TEMP  .  1  AIR  IEMP.2 

Mil  121579  1421  12270V 


UPWIND  NEAR  UPWIND  LAND  DP IF  CAL 
HEIGHI/LENGTH  PATH(Meters>  (Volts) 
0.183  106  -0.009 


DP2FCAL. 

(Volts) 

0.000 


WTBFCAL  WS1EC 

(Volts)  <  Coef  f .  ) 

Q  .000  0. 992 


No  .  09 
WIND  DIR. 
5  090 


US2EC 
(Coef f .  ) 
0.952 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINFERINC  UNITS: 


MANUAL  FI  AC  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
O  0  18U 


VOL  I. RTF. DEV  VOLT. REF. DEV  ZERO  REF, DEV 
A ( No .  > . 0  05V )  8  <  No . > . 005V )  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX 
(No . >5V ) 

0 


AC  FREQ.  FLUX  AC  VOLTAGE 
(No . > 1 H i )  (VAC) 

0  115.3 


AC  FREQUENCY 
(Hz  ) 

59.00 


»  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1EMP.1 
(Celsius) 
12.158 

WIND  SPEED1 
( Me ter /sec  > 

9  45 

DEW  POINT! 

( Cel  si  us ) 

9 .94 

IE  Ml  .STRUC . 1 
(Kel . xM  -2/3) 

NO  DATA 

WIND  DIR . 

( Deg . True) 
318.1 

BAR. PRES.  1 
(Millibar  > 
1012.27 

SKY  RAD. 

(Wat  t/m2> 

1  27E  01 

BULK  VT  TEMP 
(Celsius ) 

1  3 . 539 

MEAN  AIR  TEMP 
(Kelvin) 
2BS.374 

AIR  TEMP. 2 
(Celsius) 
12.271 

WIND  SPEED2 
(Me ter /sec  > 
8.80 

DEW  POINT2 
(Celsius) 
10.00 

TEMP .STRUC .2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL > 

0 . 05 

BAR .PRES  2 
(Millibar  > 
1013.36 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HE1CHT ,  Z1 

(Meters) 

18.35 

POT . TEMP , 1 

(Celsius) 

12.338 

VIR .TEMP  .  1 

(Celsius) 

13.465 

V.POT . TEMP . 1 

(Celsius) 

13.645 

ABS. HUMID. 1 

(Kg/m3> 

9.274E-03 

REL .HUMID. 1 
(Percent ) 
86.30 

SPEC. HUMID. 1 
(Kg/Kg  ) 

7.5376  03 

VAP .PRES. 1 
(Millibar ) 
12.21 1 

S. VAP .PRES.  1 
(hi  1 libar ) 
14.150 

REF. INDEX  1 
(Kel  xM- 2/3> 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT.TFMP.2 

(Celsius) 

12. 361 

VIR .TEMP .2 
(Celsius) 
l 3 , 504 

V.POT. TEMP. 2 

(Celsius) 

13.674 

ABS. HUMID. 2 

(Kg/m3) 

9.318E-03 

REL .HUMID. 3 
(Percent ) 
86.00 

SPEC .HUMID .2 

(Kg/Kg) 

7.568E-03 

VAP . PRES . 2 
(Mil  1 ibar ) 

12.274 

S - VAP .PRES.? 

(Millibar) 

14.271 

REF. INDEX  2 
(Kel . xM-2/3 ) 
NO  DATA 

»  CONTINUED 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATE 

:  7905021900 
:  )9;  3:20  PST 

2  May  1979  (DAY  12?) 

MARINE  SURFACE  LAYER 

NRL  MICROMFTEOROLOGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fa/Min 
DATA  AVERAGING  PERIOD;  30  Min 

NOMENCLATURE:  1=UPPER  LEVEL,  2*LOUER  LEVEL 

*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) ; 


STAB  It.  ITT 


FLUX  PARAMETERS 

PROFILE  SLOPES 

<  *=UP , -  =  DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

(  ♦  *  INCR .WITH  HEIGHT) 

GRAD, RICHARDSON  NUMBER 
(♦-Stable, --Unstable ) 
-0.017  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH= ( Z1 *Z2 ) 1 /2 
12.99 

Z/L  AT  GhH 

-0.022 

Z/L  AT  10  MFTERS 
-0.017 

Z/L  AT  Z1 
-0.031 

Z/L  AT  Z2 
-0.016 

MON IN- OBUKHOV  LENGTH 
(Meters ) 

-5.909E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-1  .  99E- 0 1 

HUMIDITY  FLUX 
(Kg/sec  n2) 

3.24E-05 

L AT. MEAT  FLUX 
(Wat ts/«2> 

0,0  IE  01 

SF.N.HEAT  FLUX 
(Uatts/n2) 

9.56E  00 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  ts/«2  > 
t . 27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Ua  t  ts/«2 ) 

1 . 02E  02 


FRICTION  VELOCITY 
< Meters/sec  > 
4.Q20E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

6.350E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-l  910E-02 


ROUGHNFSS  LENGTH 

(Meters) 

2 . 278E-04 


DRAG  COEF .  AT  10  METERS 
( I)  l Mens l  on  less  > 

2 .2011  »3 


GENERAL  FORM.DN/DZ* 

I (N1-N2) J/tLn(Zl/Z2>» 
<Z1«Z2)1 /2 1 

N=U IND  SPEED  (M/sec) 
Z*HE IGHT  (Meters) 
DWS/DZ=  7 . 20E-02 


N-SPEC, HUMIDITY  (Kg/Kg) 
Z=HE IGHT  (Meters) 
DSM/DZ"  -8.92E-06 


N=POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ»  -2.60E-03 


GENERAL  FORM N ' SLOPE* 
l<LnZ1-PSI)-<LnZ2-PSX > 1/ 
IN1-N2J 

N* WIND  SPEED  (M/sec  ) 
Z=MEICHT  <M)  Ver  t.rtns 
PSI-PSI1 

WS  SLOPE*  9.95E-01 

N=SPEC  HUMIDITY  (Kg/Kg) 
Z-HE IGHT  (M)  Vert .Ails 
PSI=PSI2 

SH  SLOPE*  -B.25E  03 

N*POT . TEMP . (Kelvin  > 
Z-HEIGHT  (M)  Ver t . A* is 
PS1-PSI2 

PTK  SLOPE"  -2.83E  01 

N-LnTEMP . STRUC . (K«M-2/3> 
Z "HEIGHT  (M)  Ver  t  Ax is 
PSI “NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  7 1 -  0.102596 
PSI1  AT  Z2=  0.054561 
PS  1 2  AT  Z1-  0 . 063512 
PSI2  AT  Z?«  0 .033322 


BOWEN  RATIO 
(no  units) 
0.119 


*  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATIO 
<M/s ec  2) 

9 . 7959 


PROFILE 
TUR  PRANDTL 
NUMBER 
0  74 


PROF  1 1  E 
TUR  SCHMIDT 
NUMBER 
0.74 


BULK  BULK 

SFN  HEAT  MOISTURE 

TRANSF.COEF.  T RANSF . COEF . 
0.92F-03  1.32F-03 


AIR  DENSITY 
(Kq/«3> 

1 .2309 


•  GFNERAL  NOTFS. 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  /Kg  Kel  .  ) 
2.41 63E  02 


SH!  SH?*  ♦/-  .08F-3  Kq/Kq  , 


WATER  LAT.HEAT  VAP , 
(ITcal  ./Kq> 

5.9041E  05 


«  CONTINUED  ON  NF XT  PAGF 
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RUN  NUMBER 
START  TIME. 
START  DATE 


7905021900 
IV  3-20  PST 
2  Hey  1979  ( DAT  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  SAL 


•  ESTIMATED  MICROMETEOROLOGILAl  /  AR ALTERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.257 

HEIGHT 

(lliitri) 

10.00 


WIND  SPEED 
<  Meter /sec ) 


POT .TEMP. 
(Celsius) 
12.355 


DCW  POINT 
(Celsius) 
9.99 

VIR . TEMP . 
(Celsius) 
13.570 


V. POT. TEMP . 
(Celsius) 

1 3 . 668 


ABS.f!UN(P  . 
(Kq/«3 ) 
9.313F-03 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES. 
(Kel . xH-2/3)  (Millibar) 
NO  DATA  101 T  27 


BULK  WT  TEMP  AIR -NT  TEMP 
(Celsius)  (Kelvin) 

13.539  -1.202 


RE'  .HUMID. 
( P  *»•  <  en  t  ) 
86.04 


SPEC. HUMID. 
<Kg/Kg> 

7  564E-03 


POT-WT  TEMP 
(Kelvin) 

-I . 184 

VAP. PRES. 

(Millibars) 

12.267 


*  BUI*  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRJEHE  ET  AL.I97B): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦■UP , --DOWN) 


INFERRED 

SCALING  PARAMETERS 


VIR-WT  TEMP 
(Kelvin) 

0 . 030 

S.VAP.PRES , 
(Millibars) 
1 4 . 257 


INTERRED  MCA*:  VERTICAL 
VELOCITY  COVARIANCE 


V.POf-UT  TEMP 
( Kelvin ) 

0.128 

REF. INDEX 
(Kel . *M -2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(  ♦-Stable  ,  -*Um  tab  le  > 
-0 . 058  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Zl»Z2H/2 
12.99 

Z/L  AT  GMH 
-0 . 070 

Z/L  AT  10  METERS 
-0 , 054 

HONIN-OBUKHOV  LENCTH 
(Meters) 

-I . S33E  02 


MOMENTUM  FLUX 
(Nt/f»2> 

-1 . 1BE-01 

HUMIDITY  FLUX 
(Kg /sec  m2) 

2B4E-05 

LA T. HEAT  FLUX 
(Uatts/n2> 

7. DIE  01 

SFN.HEAT  FLUX 
(Watts/n2) 

1 .45E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(UaT  ts/n2 ) 

1  . 27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Matts /m2) 

9.74E  01 

BOWEN  RATIO 
(no  units) 

0.207 


FRICTION  VELOCITY 
(Meters/sec  > 

3 . Q97E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.4416-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3.770E-02 

ROUGHNESS  LENGTH 
(Meters) 

9. 030E-05 

DRAG  CQEF.AT  10  M ETERS 
<1)1  Hens  ion  less) 

1 . 216E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-9 , 59 IE -02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

2 . 837E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

1  .  168E-Q2 


AIR  DCNSi it 
( Kq/n3  > 

1  .231 1 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel  .  ) 
2.4163E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

S.903BE  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.524 

ABS.HUN1D.A7  UT  LEVEL 
(Kg/n3) 

1  . 173E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1014.47 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  CONFUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES- 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL .POT. 

ROUGH , 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGT H 

COEF  . 

I13X 

113X 

92% 

152X 

B6X 

1 1 X 

1  19X 

239X 

46X 

106X 

4 1 X 

66% 

92X 

172X 

17?x 

46X 

45X 

toox 

1  IX 

35X 

145X 

232 

682 

1  23X 

432 

402 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021900 
19:  3:20  PST 
2  hay  1979  (DAY  122> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1930 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  ] : 


stability 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-St able, --Unstable) 
-0 .033  (0.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( 2) #Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.041  (0.02) 

Z/L  AT  10  METERS 
-0.032  (0.02) 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-3. 161E  02 


MOMENTUM  FLUX 
(Nt/n2) 

-1.45E-01  C  6 . OE-02 1 

HUMIDITY  FLUX 
<Kg/*ec  «2> 

2.93E-05  (8.0E  06) 

LAT.HEAT  FLUX 
(Wat  t */«2 ) 

7.24E  01  (2.0E+011 

SFN.HEAT  FLUX 
<  Wa  t is/«2 ) 

1  19E  01  l 3 . OE* 0 0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/*2 ) 

I.27E  01  (2 . 0E*01 1 

TOTAL  HEAT  BUDGET  FLUX 
<Wett*/n2) 

9.B5F  01  (S.OE^etl 

BOWEN  RATIO 
<n«  units) 

0.174  10. OB) 


FRICTION  VELOCITY 
(Meter */s*c  > 

3.405E-01  (6.0E-02J 

SCALING  SPEC  HUMID. 
(Kg/Kg) 

-7.I95E-05  (3  0F.-051 

SCALING  POT. TEMP. 
(Kelvin) 

-2 . 371E-02  (2. OE-021 

ROUGHNESS  LENGTH 
(Meters) 

1.446E-04  (6.0E-051 

DRAG  COEF.AT  10  METERS 
(Meters) 

»  Si".»:  -  u.v  (4.0E-04) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EXT Ht R  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-“i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL  POT . 

ROUGH 

DRAG 

MO. AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

631 

6RX 

29X 

BX 

21X 

OX 

3X 

26X 

14X 

62 

44X 

49X 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  l AYER  »J  CROME  T‘  QROL  OGI  CAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  «  •  MICR0ME1 LOROLOCICAL  DATA  •  *  *  * 


RUN  NDMBFK 
START  TIME 
END  TIMt 
START  DATE 


79O502I93H 
I  9  :  3  3.40  P‘»T 
JO :  3. SO  PST 
2  M*y  1979  < DAY  122) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fo/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l-UPPER  LEVEL,  2*LOWER  LEVEL 


ANALOG  CHANNEL  RAU  DAI  A  (AVERAGE  VDC): 


No  .  (JU 

No  .01 

No.  02  No. 03 

No  .  04 

No  .  05 

Nt>  .  06 

No  .  07 

No  .  08 

VFIl  T  .RFF  .  A 

TFMP  .  STRUC  .  1 

\  1E.HP  .S1RUC.2  DEU  PUINI1 

DEW  PQINT2 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES .2 

SKY  RAD 

A.  JOS 

0.0UD 

0  001  5.055 

5.077 

4.943 

4,733 

4.851 

-0 . 09L 

No  .  t  U  No  ll  No . 12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOL  1AGE 
1 . HUH  3-794  2. 528 


No . 13  No  .  14 

manual  flag  zero  ref . 
0.00  1  0  .  001 


No  .  is 
SPARE  A 
0.001 


No  .  16 
SPARE  h 
0.001 


No  .17 

VOLT .REF .B 
6.205 


DIGITAL  CHANNfL  RAW  DA7A  (AVERAGE):  ESIARPMFNT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS; 


No  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WSIEC 

AIK  TEMP .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH! Mete;  s) 

(Volts) 

(Volts) 

(Volts) 

(Coeff 

1411  1209U9 

1 421  122101 

0.183 

107 

-0,009 

0.000 

0  .  000 

0 .992 

No  .09 
WIND  DIR. 
4.933 


US2EC 
(Coeff . > 
0 . 952 


SYSTEM  HOUSEKEEPING  PARAMFTER5  TRANSt  ATED  INTO  ENGINEERING  UNITS: 


MANHAl.  FLAG  ERROR  COUNT  DATA  BASE 
iNo.sr.jn  >)  (No  .scan-i)  (No. scans) 

Q  0  ISO 


VOLT. KEF. DEV  VOLT. REF. DEV  ZERO  REF, DEV  AC  VOLT  FLUX 
A<  No . > . 005V )  B(No.).OOSV)  <No.),002V)  (No . >5V> 

0  0  0  0 


AC  FREQ. FLUX 
(No . ) IHi ) 

0 


AC  VOLTAGE 
(VAC) 

115.3 


AC  FREQUENCY 
(Hi ) 

59.79 


UBiERVED  MlCRTJMfc  IEOROL  OG1CAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECT  IONS )  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TFMP  1 

WIND  SPEED l 

DEW  POINT  1 

TEMP .STRUC. 1 

WIND  DIR. 

BAR , PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR 

i Celsius > 

(Meter /sec  > 

(Celsius) 

(Kel . xM -2/3 ) 

( Deg .True) 

(Millibar) 

(Watt/m2) 

(Celsius) 

(Kel win) 

l '»  .  091 

V  52 

9.B7 

NO  DATA 

312.7 

1012.63 

1  27E  01 

13.513 

285.31 0 

AIR  TEMP  J 

WIND  SPf ED2 

DEW  P01NT2 

TEMP .STRUC .2 

TIDE  TABLE 

BAR  PRES.? 

<  C.e )  si  us  > 

(Meter /sec ) 

(Celsius) 

(Kel . xM- 2/3) 

(Meter  M5L) 

(Mill  il*  ar  > 

12.211 

H  .85 

9.94 

NO  DATA 

0.  D4 

1013.73 

f  ALfUl  ATED 

M 1 CR  ( >ME  T  E  HR  O  l-OL 

ilCAL  PARAMETERS: 

HEIGHT,  21 

(Meters) 

10.35 


POT . TEMP  .  I 

VIR .TEMP . 1 

V .POT. TEMP .  ! 

1  ABS. HUMID. 1 

REL. HUMID. 1 

SPEC. HUMID.  1 

l  VAP. PRES. 1 

S.  VAP .PRES. 1 

l  REF. INDEX  1 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/m3> 

(Percent ) 

(Kg/Kg) 

(Mil 1 ibar  ) 

(Mill  ibar ) 

(Kel .xM-2/3) 

12  271 

13,392 

13.571 

9.234E-03 

86.26 

7.500E-03 

12,156 

14.093 

NO  DATA 

he  igh  r ,  rj 

(Meters  > 

9  i'll 


POT • TEMP .2 
< Celsius) 
12.300 


VIR . TEMP .2 

(Celsius.) 

.3.518 


V. POT .TEMP . 

(Celsius) 

13.608 


ABS .HUMID .2 
(Kg/n3 ) 
9.284E-03 


REL . HUMID . 2 
(Percent  > 
85.99 


SPEC. HUMID. 2 
(Kg/Kg ) 

7 . 536E-03 


VAP  PRES. 2 
(Mill idjr  ) 
12.227 


S  VAP  .PRES. 
(Mill ibar ) 
14.219 


REF. INDEX  2 
(Kei . xM-2/3> 
NO  DATA 


CONTINUI  P  BE  I  OW 


RUN  NUMPF R . 
1. 1 AR  T  t  I  ME 
SIAM  DALF 


79850;*  i  930 
19.33  40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRl.  hlCROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE;  1  -  UPPER  LEVEL,  2* LOWER  LEVEL 


PROFILE  lAI. Fill  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUFS 


(BUSINGER ,1973) ; 


FLUX  PARAMETERS 

PROFILE  SLOPES 

MAN  II  ITT 

<  »  =UP , - 3 DOWN ) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

(+»INCR .WITH  HEIGHT) 

(.PAD  RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM : DN/DZ- 

GENERAL  FORM ; 'N' SLOPE* 

>*  Stable,  Unstable) 

(Nt/m2) 

( Ketprs/sec > 

I  (N1-N2)  l/TLn(Zl/72)ti 

t (LnZl-PSI)-(LnZ2“PSI> 1/ 

ii  020  AT  GMH 

-2. T9F -01 

4.216T -01 

(Z1»Z2) J/2) 

1N1-N2) 

GCUMI  TRIG  MF  AN  HE  I  CUT 

HUMIDITY  FLUX 

SCALING  SPLL.HUMD. 

N-WIND  SPEED  (M/sec) 

N*UIND  SPEED  <M/s«?c> 

•Meter  >  UMH * <Z1*Z?) 1/2 

(Kg/ser  mJ) 

(Kg/Kg) 

Z-MEICHT  (Meters) 

Z*HEIGHT  (M)  Vert. Axis 

12.9V 

3.4JF-05 

-6.593E-05 

DUS/DZ*  7.47E-02 

PSI=PSI1 

US  SLOPE*  9.49E-01 

//L  A 1  GMH 

LAT  HEAT  FLUX 

0  026 

(Watt  s/m2 ) 

SCALING  POT .  TEMP . 

N=SPEC .HUMIDITY  (Kg/Kg) 

N»SPEC  HUMIDITY  (Kq/Kg) 

S.46E  01 

(Kel win ) 

Z*HE IGHT  (Meters) 

Z*HE IGHT  (M)  Vert .Axis 

Z.'L  AT  10  METERS 

-2.43BE-02 

DSH/DZ*  -B.92E-06 

PS  I =PSI2 

-0  .  02(1 

1>F  N  .  HEAT  FLUX 
<  Wa  t  ts/n2 ) 

SH  SLOPE  =  -8.20E  03 

1/ (  A  1  Z1 

1  J8E  0 1 

ROUGHNFSS  LENGTH 

NaPOT . TEMP . (Kelvin) 

N*POT . TEMP . (Kelvin) 

0  0  T6 

(Meters ) 

Z=HEIGHT  (Meters) 

Z^HEIGHT  (M)  Vert. Axis 

SKY  AND  SOLAR  HEAT 

flux 

2.606E-O4 

DPT/D7-  -3.30E-O3 

PSI-PS12 

in  A i  /;* 

(Watts/m?) 

PTK  SLOPE  -  -2.22E  01 

-0  0IB 

1  27E  0] 

DRAG  COEF.  AT  10  MF.TERS 

N=LnTEMP .STRUC . (KxM-2/3) 

MAN  IN  OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGET 

FLUX 

<  Dimensionless ) 

7* HE IGHT  ( M  >  Vert  .Axis 

(Meters) 

(Watt-/«2> 

.*  •  -'82*  «  > 

PSI-NONE 

5  05 0E  0? 

1 . 1 OE  02 

CT2  Slope *no  data 

PM  1  AT  /I  =■  0  .  1 17831 

BOWEN  RATIO 

PM  1  AT  72-  0  06  31  (.4 

(ft  »  units) 

PG 12  AT  1 1  *  0  073231 

PM?  AT  Z2  =  0  038675 

0  T  5 1 

i  GF  Nl  RAl  L 

VON  K ARMAN 

(INSTANTS : 

f.RAVlTAT  ION 

PROF  11  F 

PHOFIL  F 

BUI  K 

BULK 

MISCELLANE OUS 

1  ONSTANI 

ACCFl  [RATION 

TUR  .  PRANDTL 

TUR  SCHMIDT 

SFN  HEAT 

MOISTURE 

AIR  DENSITY 

1  No  units) 

(M/sec  2) 

NUMB# R 

NUMBER 

1RANSF  CUFF 

TRANSF  .COEF 

(Kg/m3 ) 

(1  4 

9  7959 

0  74 

0 . 74 

0  92E-03 

1  32E03 

1 .2316 

Gt  NEPAL  NOH  S 

A'fiirary  limitation  exceeded  for  measurement  of  Profile  Slop*  and/or  Partial  Derivative, 
(amputation  not  gt*d  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(Heal  .  /Kg  Kel  .  > 
2.4162E  •? 


SMI  SHj  >/-  .0BE-3  Kg /Kg. 


WATER  LAT . HEAT  VAP . 
(ITcal  ,/Kg> 

5.9044E  05 


CONTINUED  ON  NFXt  PACE 
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HUN  NUMBER:  79051I2193U  MARINE  SURFACE  LAYER 

START  TIME;  19:33:40  PST  NRL  HICROMETFOR OLQGY 

START  DATE:  2  May  1979  (DAY  122)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  CALL  CHANNELS!:  ft /Han 
DATA  AVERAGING  PERIOD:  30  Hin 


•  ESTIMATED  HICROHETEOROLOGICAL  PARAHETEHS  AT  TFN  HETERS: 


AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP  STRUC. 

BAR . PRES. 

BULK  WI  TEMP 

AIR -WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Me ter /sec  > 

(Celsius) 

(Kel . *M-2/3) 

(MiUiba-  > 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kel v  in) 

(Kelvin) 

12. 19ft 

8.93 

9.93 

NO  DATA 

1013.63 

13.513 

-1  .  318 

-1 .220 

-0.011 

0.087 

HEIGHT 

POT .TEMP . 

VIR .TEMP . 

V . POT . TEMP . 

ABS .HUMID- 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S . VAP .PRES  . 

REF . INDEX 

( Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg ) 

(Hill ibar s ) 

(Mill ibars ) 

(Kel • xM-2/3) 

to.no 

12.294 

13.50? 

13.6,00 

9  27OE-03 

86.02 

7 . 532E-03 

12.219 

14.204 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970): 


INFERRED 

STABILITY 


FLUX  PARAMETFRS  INFERRED  INFERRED  MEAN  VERTICAL 

<  +  *UP , -*DOWN )  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD . RICHARDSON  NUMBER 
(♦■Stable, -=Un stable) 
-0  .  059  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH*<  2 1 »Z2 ) t /? 
12.99 

2/L  AT  GMH 
-0  071 


2/L  AT  10  METERS 
-0 . 054 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 836E  0? 


MOMENTUM  FLUX 
<Nt/«2) 

-t  20E-01 

HUMIDITY  FLUX 
<Kg/sec  m2) 

2.88E-05 

LAT.HEAT  FLUX 
(Mat  t»/«2) 

7. HE  01 

SEN. HEAT  FLUX 
(Watts/ «2> 

! . 50F  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Mat  ts/«2 ) 

1 . 27E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
<  Ua  t  ts/«2  > 

9.87E  01 

BOWEN  RATIO 
(no  units) 

0.211 


FRICTION  VELOCITY 
(Mefers/sec  > 

3. 1 17E-01 

SCALING  SPEC. HUMID. 
(Kg/Kq) 

-7.487F-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3 • 855E-02 

ROUGHNESS  LENGTH 
(Meters) 

9.247E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 .219E'03 


WITH  LONG.  VELOCITY 
(Me ter 2/ sec?) 
-9.717E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  «3) 
2.875E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel. /sec) 

1 . 202E-02 


AIR  DENSITY 
(Kg/»3) 

1 .2319 

AIR  SPECIFIC  HEAT 
( ITc a  1 ./Kg  Kel ■ ) 
2.4163E  02 

WATER  LAT.HEAT  VAP . 

( ITcal ./Kg) 

5.9042E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil) ibar  ) 

15.503 

ABS. HUMID. AT  WT  LEVEL 
<  Kg/«3) 

1  . 172E-02 

BAR.  PRES.  AT  MT  LEVEL 
(Mi  1 1 ibar  > 

1  OH  .83 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  RDM  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or--: 


GRAD . R ICN . 

Z/L 

HQHENTUH 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1042 

1042 

887. 

150X 

fix 

III 

1162 

2272 

442 

1062 

332 

642 

882 

1712 

1712 

462 

442 

992 

112 

352 

1432 

232 

672 

1222 

432 

402 

«  CONTINUED  BFLOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905021930 
19:33:40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROHETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fe/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  ) : 


STABILITY 


FLUX  PARAMETFRS 

(♦■=UP  ,-*DOUN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦■Stable,-5 Unstable) 
-0.035  10.021  AT  GMH 

GEOMETRIC  MEAN  hu  ~HT 
(Meter)  GHH-(Z1 »Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.043  10.02) 

Z/L  AT  10  METFRS 
-0,033  10.0?) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3.040E  0? 


MOMENTUM  FLUX 
(Nt/n2) 

-1.54E-01  I6.0E-021 

HUMIDITY  FLUX 
».>v  "*c  *2) 

3.00E-05  18. 0E-  ’ 

LAT.HEAT  FLUX 
<  Wat  ts/«2 ) 

7.42E  01  C2.0E+0H 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

1 . 38E  01  ( 3 . 0E  +  00 1 

SKY  AND  SOLAR  HEAT  FI  UX 
(Via  t  ts/n2 ) 

1.27E  01  (2.QE+01I 

TOTAL  HFAT  BUDGET  FLUX 
(Watts/«2> 
t  ,01F  02  13.  GE  +  01 1 

BOWEN  RATIO 
(no  units) 

0.288  10.08) 


FRICTION  VELOCITY 
( Meters/sec ) 

3.493E-01  [6.0E-02J 

SCALING  SPEC. HUMID, 
(Kg/Kg) 

-7 . 1 3VE-05  I3.0E-05) 

SCALING  POT. TEMP. 
(Kelvin  > 

-2.739E-02  I2.0E-021 

ROUGHNESS  LENGTH 
(Meters ) 

1 . 631E-04  I6.0E-051 

DRAG  COEF.AT  10  METERS 
(Meters) 

l  .SHW  (i  (  I  4 . 0E-04  1 


«  DIFFERENCE  BFTWIFN  THE  PROFILE  AND  BULK  AFRQDYNANIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  -♦or-": 


GRAD  .RICH, 
NO. AT  GMH 

Z/L 

AT  1 0H 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN . HEAT 
FLUX 

SKY  RAD. 

F  LUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VEl OCITY 

SCL.SPEC 

HUMIDITY 

SCL  POT  . 

TEMP  . 

ROUGH. 

length 

DRAG 

COEF 

572 

54* 

342 

102 

02 

02 

6* 

16* 

162 

62 

30* 

55* 

39* 

>  END  OF  DATA  RUN 


45 


MARINE  SURFACE  LAYlR  MICRQMt IEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 


micrometeorolocical  data 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


79QS022Q3Q 
20:30:  0  PST 
20:59:50  PST 
2  May  1979  (DAY  12-i) 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC  )  : 


No, 00  No. 01  No. 02  No . 03 

VOLT.RFF.A  TEMP. STRUC. 1  TEMP  STRUC.2  DEW  POINT1 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2'LQWER  LEVEL 


DEU  P0INT2  WIND  SPEED1  WIND  SPFED2  BAR. PRES. 2 


No  09 
WIND  D I R 


BULK  WT  TEMP  AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAC  7FRQ  RFF. 


DIGITAL  CHANNEL  RAW  DATA  (AVERAGE  > : 

No  1  No. 2 

AIR  TEMP . 1  AIR  TEMP. 2 

Mil  120615  1421  121765 


No  .  17 

VOLT. REE  .  6 
6.205 


ESCARPMENT  DATA,  FIFLD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NFAR  UPWIND  I  AND  DPlFCAl 
HEIGHT/LENCTH  PAJH(Meters)  (Volts) 
0.199  77  -0.009 


US  1  f.  C 

(Coef f  . ) 
0 . 992 


*  SYSTEM  HOUSEKEEPING  PARAMf  f  ERS  Tit  ANSI.  A  TED  INTO  ENGINEERING  UNITS: 


WH2E  t 
(Cceff  > 

i) .  94  V 


MANUAL  F'  AG  ERROR  COUNT  DATA  BASE 


(No  .scar.i) 
0 


(No • scans) 
0 


VOLT. REF. LEV  VOLT.  RFF.  DEV  ZERO  RFf.DF.V  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 


(No. scans)  A(No  > . 0C5V)  B(No.).005V)  (No.). 002V)  (No . >5V) 
180  0000 


*  OBSERVED  MI CROME IEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP.)  WIND  SPEEDl  DEW  PQ1NT1 

(Celsius)  (Meter/sec)  (Celsius) 

12.062  9.77  9.79 


TEMP .STRUC . I 
(Kel  .  xM?/3) 
NO  DATA 


(Deq.True)  (Millibar) 


SKY  RAD. 

<  Ud  t  t/m2 ) 
1 . 27E  0 1 


BUI  K  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.484  285.279 


AIR  TEMP. 2 
(Celsius) 
12. 176 


WIND  SPEED?  DEU  POINT? 
(Meter/sec'  (Celsius) 


TEMP  .STRUC . 2 
(Kel . xM-2/3) 
NO  DATA 


TIDE  TABLE  BAR. PRES, 2 
(Meter  MSL)  (Millibar) 


«  CALCULATED  MICROME  TEOROL0G ICAL  PARAMETERS. 


HEICHT,  21  POT. TEMP. 1  VIR.TFMP.l  V  POT. TEMP. 1  ABS. HUMID. 1  REL. HUMID.  I  SPEC . HUMID . t  VAP.PRES.l 


(Meter*) 

18.35 


(Celsius) 
12  241 


(Celsius) 

13.356 


(Celsi us> 
1 3  535 


(Kg/*3) 

9. 193E-03 


(Percent ) 
85.99 


HEIGHT,  22  P0T.TFMP.2  V1R . TEMP . 2  V . POT . TEMP . 2  ABS . HUMI D . 2  REL. HUMID. 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kq/m3)  (Percent) 

9.20  1?  ?67  13.477  13.567  9  244E-03  05.74 


(Kq/Kq  ) 
7.462E-03 


(Millibar) 

12.101 


S. VAP.PRES.l  REF. INDEX  1 
(Millibar)  (Kel, xM-2/3) 
14.073  NO  DATA 


SPEC. HUMID. 2  VAP . PRES . 2  S  .  VAP .PRES.?  REF, INDEX  2 


(Kq/Kq) 

7 .498E-03 


(Millibar) 

12,172 


(Millibar)  (Kel.*M-2/3> 
14.196  NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBFR:  7905022030 

START  TIME:  20:30  0  PST 

START  DATE  2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROME TE UROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  )1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE :  I -UPPER  LEVEL  ,  2- L  OWER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUS 1NGER , 1 973 ) 


Flux  parameters 

I ♦»UP , --DOWN) 


SL AL INC  PARAME  TERS 


PARTIAL  DERIVATIVLS 


PROF  HE  SI  OPES 
< ♦ * l NCR  WITH  HEIGHT) 


C.RAD.  RICHARDSON  NUMBER 
(♦-Stable, --Unstable ) 
-0.015  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- < 71 »Z2 ) 1 /? 
12.99 

7/L  AT  GMH 
-0.019 

Z/L  AT  10  METERS 
0  015 

7/L  AT  Z1 
-0 . 027 

Z/L  AT  22 
-0.013 

MON  IN- OBUKHOV  LENGTH 
(Meter  *  > 

-6.893E  02 

PSI1  AT  Zt»  0  .  089.383 
PSI1  AT  72-  0.047200 

PSI2  AT  Z1  =  0.0551.37 

PSI2  AT  Z2*  0.02H762 


MOMENTUM  FLUX 
(Nt /m2> 

-2 . 49E -01 

HUMIDITY  FLUX 
(Kq/ser  m2 > 

3.ME-05 

LAT  MEAT  FLUX 
<  Wa  1 t  s/k?  j 

e.v.'F  oi 

SF  N  HEAT  F  LUX 
1  .  1 5E  0  1 

SKY  AND  SOLAR  HEAT  FLIJX 
(Wat  t*/„3 i 
1  27E  01 

TOT  Al  HE  A  I  BUDGF  T  FLUX 
(W«t ts/«2 » 

1  1 3C  0? 

bowen  Ratio 

(no  unit*) 

0.129 


FRICTION  VELOCITY 
<  Maters/sec ) 
4.496E-01 

SCALING  SPEC  HUHD 
(Kq/Kq  ) 

6 . 5J2E-05 


SCA(  ING  POT  TEMP 
(Kelvin) 

-?  OBOE  - 02 


ROUGHNESS  LENGTH 
(Meter*) 

3  354E-04 


DRAG  COEF  .  AT  10  METERS 
(Dimensionless) 


CENTRAL  FORM : DN/DZ  r 
I  ( N 1  N2  >  1  /  l  L  n  <  Z 1  /  72 )  ■ 
(Z1«Z?) I /? ) 

N-W1ND  SPTLD  (M/sec  ) 

Z -HEIGHT  (Meter*) 
DUK/D7-  8  12E-0? 


N*SP£C  HUMIDITY  (Kq/Kq) 
Z* HEIGHT  (Meter* ) 
DSH/DZ-  -8.92F-06 


N-POT  TEMP . (Kelvin 
Z-HE1GHT  (Meters) 
DPT/D2-  -2.92E-03 


GENERAl  FORM:  N'SLOPE- 
( <lnZ!-PSI >-( LnZ2-PSI )  )/ 
(N1-N21 

N^WlNO  SPEED  (M/sec > 
Z-HEIGHT  (M)  Vert. Axis 
PSl-PSIl 

US  SLOPS  *  8  90E-01 

N-SPEC  HUMIDITY  (Kq/Kq) 
Z=HE I GHT  (M)  Vert .Axis 
PS1 >PSI2 

SH  MOPE-  -  8  3 C1E  03 

N=POT  TEMP . (Kelvin) 

Z* HEICHT  (M)  Vert . Axis 
PS1-PSI2 

PTX  SLOPE  =  -2.62E  01 

N=LnTEMP  STRUC . (K iM  2/3> 
Z * HF  IGHT  (M)  Ver  1  Am 
PS I -NONE 

Cl  2  SLOPE -NO  DATA 


*  GENERAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROFILE  PROF  I (  E  BUI  K  BULK 

CONSTANT  ACCELERATION  TUR  .  BRAND  TE  TIJR. SCHMIDT  SEN  HEAT  MOIST  LIRE 

(No  unit*)  <M/*ec  2>  NUMBER  NUMBER  TRANSF  CUFF  TWANSF  COEF 

0.4  9.7959  0  74  0  74  0  92E-0J  I  3?f -03 


GENERAL  NOTES: 

Accuracy  Unitarian  exceeded  for  measurement  of  Profile  Slope 
Computation  executed  by  insertion  of 

SHI -9H2"  ♦/-  . 08E • 3  Kq/Xq. 


and/or  Partial  Der l v 


MISCELLANEOUS 


AIR  DENSI1Y 
(Kg/e  (  ) 

1  2325 

AIR  SPt  CIF1C  HEAT 
(  I  Tr  al  /X q  Kel  .  > 

7  02 

WATER  LAT  HEAT  VAP 
'  1T(  al  /Kq  » 

5  9  0  461  05 


•  CONTINUED  ON  NEXT  PACE 


RUN  NUMBER.  7905022030  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

St  ART  TIME:  20:30:  U  PS1  NR  l  HILROhETl  UROLOGY  DATA  SAMPLING  RAT  F  (ALL  CHANNELS);  6/Min 

START  DATE  2  May  1979  (DAY  12?)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERACINC  PERIOD:  30  Min 

*  ESTIMATED  HI CROME1 FOR DLOGICA1  PARAMETERS  AT  1FN  METERS: 


ATR  TEMP. 

WIND  SPEEO 

DEW  POINT 

TEMP . STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-wr  TEMP 

(Cel«l u*> 

(Meter /*ec ) 

(Celsius) 

(Kel . «M-2/3> 

(Millibar ) 

(Celsius  > 

(Kelvin) 

(Kelvin) 

(Kelvin) 

( Kel win  > 

12.163 

9.13 

9.85 

NO  DATA 

1014.20 

13.484 

-1.321 

-1 .223 

-0 . 021 

u  077 

HEIGHT 

PUT . IEMP . 

V1R.TEMP. 

V.POT . IEMP 

ABS. HUMID. 

REL  .HUMID . 

SPEC. HUMID. 

VAP  .  PRESi  . 

S.VAP . PRES  ■ 

REE . INDEX 

(Meters) 

(Celsi v*) 

( Celsius) 

(Celsius) 

( Kg/n3 ) 

(Percent ) 

(Kg/Kg) 

(Mil  1 ibars  > 

(Mil 1 ibar  s  > 

(Kel ■ *M-2/3> 

10.00 

12.261 

13  463 

13.561 

9.238E-03 

85.77 

7 . 494E-03 

12.164 

14.181 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASE''  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970); 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( ♦  -S  t  a  b  1  e ,  -  *Un  *  r  a  b  1  e  > 
-0  055  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-<Zl*Z2)l/2 
12  99 

Z/L  AT  GMH 
-0 . 067 

Z/L  AT  10  METERS 
-0 . 051 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 953E  02 


FLUX  PARAMETERS 
(♦■UP, --DOWN) 


MOMENTUM  FLUX 
(Nr /«2) 

>1 .27F.-01 

HUMIDITY  FLUX 
(Kg/sec  m2> 

2.97E-OS 

LAT . HEAT  FLUX 
(Ma  t  t*/w2> 

7.34E  01 

SEN. HEAT  FLUX 
(Watt*/M2> 

1.53E  01 

SKY  AND  SOLAR  HEAT  FLU; 
1.276  01 

TOTAL  HEAT  BUDGET  FLUX 
<U*tts/«2> 

1.01E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/*ec ) 

3.2Q5E-01 

SCALING  SPEC . HUMID . 

(Kg /Kg) 

-7.320E-03 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . B29E-02 

ROUGHNESS  LENCTH 
(Merer* ) 

1 . 022E-04 

DRAG  COEF.AT  10  METERS 
(Dimensionless ) 

1 . 232E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Merer2/*ec2> 

-1  .  027E-01 

WITH  APS.  HUMIDITY 
(Merer  Kg/sec  «3) 
2.971E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

1 .227E-02 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3  > 

I  .2327 

AIR  SPECIFIC  HEAT 
(ITcal ,/Kg  K«1 . > 
2.4162E  02 

HATER  LAT. HEAT  VAP . 
(ITcal . /Kg) 

5.9044E  05 

VAP. PRES. AT  WT  LFVEL 
(Mil 1 ibar  ) 

15.482 

ABS. HUMID. AT  UT  LEVEL 
(Kg/m3) 

1  . 170E-02 

BAR  PRES. AT  UT  LEVEL 
(Millibar) 

1015.40 


BGUEN  RATIO 
loo  units) 
0.208 


*  HE ASUREHFNT  ERROR  ANAt YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  FRRUR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦nr 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT , HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL. POT. 

ROUGH. 

DRAG 

ND.AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

104X 

104X 

04X 

148X 

79X 

ttx 

116X 

227X 

42X 

106X 

37X 

62X 

84X 

171% 

171X 

46X 

44X 

99X 

UX 

35X 

143X 

23X 

67X 

122X 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER i 
START  TIME: 
START  DATE: 


7905022030 
20:30  :  0  PST 
2  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRl.  MICROMETFHR  OLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGINC  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦’UP,-=DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦■■St able, --Unstable  > 
-0  .  030  (0.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Z1*Z2M /2 
12.99 

Z/L  AT  GMH 
-0.037  (0.021 

Z/L  AT  10  METERS 
-0.028  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meter* ) 

-3.523E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-1.70E-01  (6.0E-021 

HUMrOTTY  FLUX 
<Kg/*ec  *2) 

3 . 1  PE-03  (8.0E-06J 

LAT.HFAT  FLUX 
(Uatt*/M2> 

7.71E  01  I2.0E+01) 

SFN.HEAT  FLUX 
(Watt »/*2) 

1 , 32E  01  [ 3 . 0E  +  0  0 ] 


TOTAL  HFAT  BUDGET  FLUX 
(Watt */«?) 

1  .  0 4F  0?  (3, 0E  +  01 1 

BOWFN  RAT  10 
(no  unit*) 

0.170  (0.08) 


FRICTION  VELOCITY 
<  heter<5/*Bc  ) 

3.663E-01  (6.0E-021 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-7.12H6-05  1 3 . OF -05  1 

SCALING  POT . TEMP . 
(Kelvin) 

-2.475E-02  (2.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

1.979E-Q4  (6 . 0E  -05 1 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  MFTERS 
(Uatts/«2)  (Meters) 

1.27E  01  I2.0E+011  l.oblt-iM  [4.0E-041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BUI  K  AFRODYNAH1C  DERIVED  PARAMFTER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 


ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER) 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦«r--! 

.  AIL  VALUES 

>  ARE 

GRAD. RICH 

Z/L 

MOMFNTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD 

TOTAL  HEAT 

BOWEN 

FRICTION  SCL. SPEC 

SCI  .POT  . 

ROUGH 

DRAG 

NO. AT  CMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VEIOCITY  HUMIDITY 

TEMP  . 

LENGTH 

COET 

70X 

67% 

38X 

12X 

14X 

OX 

7X 

23% 

1BX  7X 

40X 

60X 

4  . 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME  TEOROLOGICAL  EXPERIMENT 


NAVAL  R1  SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RFSE ARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  *  *  MICROME  TEOROLOGICAL  DATA  a  *  *  « 


RUN  NUMBER: 

7905022100 

PRINT  DATE: 

It  JUN  I960 

START  «IME: 

21  :  0:  0  H'il 

DATA  SAMPLING  RATE  (ALL  LLHANNF-LS):  6/Min 

FND  TIME: 

21:30:10  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

2  May  19V9 

( DAY  1 2?  ) 

NOMENCLATURE 

l*UPPFR  LEVEL,  2*LOWER 

LEVEL 

anmi  og  channel  raw  data 

(A VER ACE  VDC) 

No  .00 

No  .  01 

No  .  0? 

No  .  03 

No  ,  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

VOLT . REF .A 

lb  HP .STRUC. 

TEMP. STRUC.) 

DEW  POIN1 1 

DFW  POINT? 

WIND  SPEED! 

WIND  SPEED2 

BAR  PRES.? 

SKY  RAD 

6.205 

0  000 

0.001 

5.052 

5.073 

4.511 

4,316 

4 .897 

-0  .  091 

No  .  1  0 

No  .  1 1 

No  .  1? 

No.  13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BULK  WI  I EMP 

AC  FREQUENCY  AC  VOLTACF 

MANUAL  FLAG 

ZERO  REE . 

SPARE  A 

SPARE  B 

VOLT. REF .B 

3 . 8?H 

3 . 860 

2 . 524 

0  .  001 

0.001 

0  001 

0.001 

6 .205 

DIGITAL  CHANNEL  RAW  DA I A 

(AVERAGE ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  1 

Nu  .? 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAI 

UTBFCAL 

US1EC 

AIR  TEMP  .  l 

AIR  TEMP. 2 

HEIGHT /LENGTH 

P AT H( Meter  s) 

(Volts) 

(Volts) 

( Vul ts> 

(Coef f 

1411  120,702 

1 421  12137? 

0.199 

76 

-D.009 

0  000 

0  000 

0 . 992 

No  .  09 
UIND  DIR. 
5.176 


US2EC 
(Coef f . ) 
U  .949 


*  SYS I EM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
<  No  .  scans  )  (Nc. scans)  (No.  scans) 
0  0  180 


VOLT. REF. DEV  VOLT  .  REF  .  DEV  ZFRO  REE.  DEV 
A( No .  >  .  005V)  P( No .  > . 005V)  (No.). 002V) 

0  0  0 


AC  VO'  T  FLUX 
(No . >5V> 

D 


AC  FREQ. FLUX  AC  VOLTAGE 
(No  .  MHz  )  (VAC) 

0  115? 


AC  FREQUENCY 
(Hz  ) 

59 . 66 


»  OBSERVED  MICROME  ft OR CL OCX CAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CDRRFCT IONS  >  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TFMP.l 
(Celsius  > 
i? .  o;.»i) 


WIND  SPEED! 
(Me ter /sec ) 
8.69 


df:u  point i 

(Celsius) 

9.85 


TEMP .STRUC . 1 
(Kel . xM-2/3> 
NO  DATA 


WIND  DIR . 

( Deg .True) 
321.0 


BAR  PRES. 1 
(Millibar  ) 
1013.33 


SKY  RAD. 
(Uatt/M2> 
1 . 27E  01 


BULK  HT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13474  285.239 


AIR 

TEMP  .  2 

WIND  SPEED? 

DEW  POINT? 

TEMP .STRUC. 2 

(Cel 

si  us) 

(He  ter /sec  > 

(Celsius) 

(Kel . xM-2/3) 

12. 

137 

8.86 

9.91 

NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0 . 05 


BAR .PRES. 2 
(Millibar) 
1014,43 


*  CALCULATED  MICRUMETEOROLOOICAL  PARAMETERS: 


HEIGHT,  Z1 

(Meters) 

18.35 


POT . TEMP , 1 
(Celsius) 
12.200 


VIR.TEMP.1 

(Celsius) 

13,319 


V.  POT .TEMP . 1 

(Celsius) 

13.499 


ABS .HUMID. 1 
(Kg/m3> 

9 . 232E-0  3 


REl .HUMID. 1 
(Percent ) 
86.55 


SPEC. HUMID. 1 
(Kg/Kq  ) 
7.491E-03 


VAP  PRES.  1 
(Millibar) 
12.150 


S. VAP .PRES , I 

(Millibar) 

14.037 


REF . INDEX  1 
(Kel  .«M- 2/3) 
NO  DATA 


HEIGHT,  7? 
(Meters) 
9.20 


POr.TF.hP  .2 

(Celsius) 

12.227 


VIR  .TEMP .2 
(Celsius  > 
13.442 


V. POT. TEMP .2 

(Celsius) 

13.532 


ABS. HUM  ID. 2 
(Kg/m3) 

9 . 277E-03 


REL. HUMID. 2 
(Percent ) 
06.25 


SPEC. HUMID. 2 

(Kg/Kq) 

7.523E-03 


VAP .PRES. 2 
(Millibar  ) 
12.214 


S. VAP .PRES. 2 
(Millibar ) 
14.161 


REF. INDEX  2 
(Kel  • xM-2/3> 
NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATF 


79050 22 1 00 
21:  0  :  0  PST 
2  May  1979  (DAY  12?) 


MARINE  SURFACE  LAYER 
NRl  MICROME TEOROI  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVERAGING  PERIOD:  30  Mjn 
NOMENCLATURE:  1=UPPER  LEVEL,  2= LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STAPH  ITY 


FLUX  PARAMETERS 
(  o=\jP  f  -&DOUN  ) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (+=INCR.WITH  HEIGHT) 


(RAD  RICHARDSON  NUMBER 
< ♦-Stable, --Unstable) 
-0.021  AT  CMH 

(.TOME  TRIG  Mf  AN  HEIGHT 
(Meter)  GMH  --(71»72)1/2 
12.99 

//L  AT  GMH 
-  0  027 

Z/L  AT  10  METERS 
-0  ■  020 

Z/L  AT  71 
-0  (MO 

Z/L  AT  Z? 

■o.oi? 

MON  I  N  -  OBIJK  HOV  L I  Nti  1  H 
<  Meter  s  > 

4 . 89?E  02 


MOMENTUM  FLUX 
(N  !  /n2> 

-I  96F -01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

3.25E-D5 

LA T  HEAT  FLUX 
( Ud t  ts/«2) 
fi  .  0  TF_  01 

l.FN  HEAT  FLUX 
( Wat  t s/ft2  ) 

1  .  12E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Waffs /«?  ) 

1  ■ 27 E  0 1 

TOTAL  Hb A 1  BUDGI  T  FLUX 
(Wat  ts/m2  > 

1.0 4F  0? 


FRICTION  VELOCITY 
(Meters/sec ) 
3988E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

6.603E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.249E-02 


ROUGHNESS  LENGTH 
(Meters) 
2.217E-04 


DRAG  COEF.  AT  10  METERS 
(Dictensionless) 

.  itOHI  -03 


CENERAL  FORM : DN/DZ= 
l (N1 -N2) )/ILn(71/Z2)« 
(Z1*Z2)t /2 1 

N-WJND  SPEED  (M/sec) 
Z=HE IGHT  (Meters) 
DUS/DZe  7.05F-02 


N*SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ=  -0.92E-O6 


N=POT . TEMP . (Kelvin ) 
Z'HEIGHT  (Meters) 
DPT/DZ-  -3.04E-03 


GENERAL  FORM:  N'SLOPE- 
I  (LnZI-PSI  )-  { LnZ2-PSI  )  1/ 
(NI-N21 

N= WIND  SPEED  (M/sec ) 

Z  =  HE  IGHT  (M)  Vert  .Aus 
PSI =PS  1 1 

US  SL OPE  =  1  . OOF  00 

N=SPEC  HUMIDITY  (Kg/Kg) 
Z=HF  IGHT  (M>  Vert. Axis 
PSI-PSI2 

SH  SL  OPE  =  -8. 1 VE  03 

N=POT . TEMP . (Kelvin) 
7=HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -2  40E  01 

N=LnTEMP  STRUC  . <K  xM-  2/3) 
7-HEIGHT  (M)  Ver  t  Ax  is 
PS I  3 NONE 

CT2  SIOPF-NO  DATA 


PSM  AT 
PS) I  AT 
PS  12  AT 
PS1?  At 


1 1  -  n 
/?-  n 
71“  0 

/?  i» 


121154 

065057 

075160 

01VFJ56 


BT1WF N  RATIO 
(no  units) 
0.139 


•  r.F  NEPAL  CONSTANTS; 


M1SCELLANF  OUS 


VON  K  AM  MAN 
CONSTANT 
<Nn  units) 


GRAVI TAT  ION 
ACCEI  FRAT ION 
(M/ser  ?) 

9 . 7959 


PROF  ILF 
TUR  .  PRANDTI 
NUMBER 
0 . 74 


PROFILE 
TUR. SCHMIDT 
NUMBFR 
0.74 


BUI  K 

SFN  HEAT 
TRANSF  COEF  . 
0 .92E-03 


BULK 

MOISTURE 
T  RANSF .COEF . 
1 . 32E -  0  3 


AIR  DENSITY 
(Kg  'm3  > 

1  2328 


»  GENERAL  NfJH  >: 

Accuracy  limitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPJCIflC  MEAT 
(  ITcal  /Kg  Kel .  J 
2.4162F  0? 


SHI -SH?-  ♦/  08F-3  Kq/Kg. 


mater  lat  heat  VAP 
(ITcal  /Kg  > 

S.  90  ABE  t>5 


a  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER :  79050221 0 Q  MAR  INK  SURFACE  LAYER 

START  T THE ;  21:  0:  1  PST  NHL  HICROMETEOROLOGY 

START  DATE:  2  May  1979  (DAY  122)  SAN  NICOLAS  ISLAND,  CAL 

ESTIMATED  MICRUME  TEOHOL  OGIL AL  PARAMETERS  AT  IfN  METERS; 


PRINT  DATE:  H  JON  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  A/ run 
DATA  AVERAGING  PERIOD;  30  Min 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP  STRUC. 

BAR . PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V  POT  WT  TEMP 

(Celsius > 

(Meter/sec ) 

(Celsius) 

(Kel  »M-?/3> 

(Mill ibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

( Kelvin  > 

12. 123 

B.  13 

9.90 

NO  DATA 

1014.34 

13.474 

-1.351 

-1.253 

-0  047 

0  051 

HEIGHT 

POT. TEMP . 

VIR .TEMP. 

V . POT . TEMP, 

ABS, HUMID. 

R£L .HUMID. 

SPEC  HUMID. 

VAP  PRES 

S  VAP  PRES 

REF  INDEX 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsi us) 

(Kg/*3> 

(Per cen  t ) 

(Kg/Kg) 

(Mill ibar  s ) 

(Milt ibar  s ) 

(Kel  *M-2/3> 

10  00 

12.221 

13.427 

l 3 . 525 

9 . 27 1E~ 03 

86.29 

7.519E-03 

12  207 

14 . 147 

NO  DATA 

BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  t  F  R I E  HE  E  T  AL,I9'/6> 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0 . 080  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z l *Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 

-0 . 09S 

Z/L  AT  10  METERS 
-0 . 073 


MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 ■ 3?2E  02 


FLUX  PARAMETERS  INFERRED  INFFRRtD  MEAN  VFRTTCAL 

( *-UP , --DOWN)  SCALINC  PARAMETERS  VELOCITY  COVARIANCL  MISCELLANEOUS 


MOMENTUM  FLUX 
(Nt/M2) 

-9.51E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

P.61E-05 

LAT.HFAT  FLUX 
(Wat  »s/m2> 

6.44E  01 

SEN. HEAT  FLUX 
(Watts/«2) 
t • 42E  01 

SKY  AND  SOLAR  HI  AT  FLUX 
(Wat  ts/n? ) 

1.27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2) 

9. 13E  01 


FRICTION  VELOCITY 
( Meters/sec ) 

2778F-01 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-7 . 606(1-05 

SCALINC  POT. TEMP. 
(Kelvin) 

- 4 . 096E-02 

ROUGHNESS  LENCTH 

(Meters) 

6. 039E-05 

DRAG  COEF.AT  10  METERS 
(I)inensionless) 

1 . 167E-03 


WITH  LONG  VELOCITY 
( Me  ter 2/sec? ) 

-7  717E-02 

WITH  ABS.  HUM  I D1 1 Y 
(Meter  Kg/set  «3 > 

2  605E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  > 

1 . 1 38f  -02 


AIR  DENSITY 
(Kg/n3  ) 

1 .2330 

AIR  SPECIFIC  HEAT 
(  I  Tea  1  •  /Kg  Kel  .  ) 
24162E  02 

WATER  LAT.HEAT  VAP . 
(iTcal./Kg) 

5.9Q46E  05 

VAP  . PRES .AT  W7  LEVEL 
(Mil  liber-  ) 

15.475 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3) 

1  ■  170E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1015.54 


KOUFN  RATIO 
(no  units) 

0 . 220 


MEASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Sor-"; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN, HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOUEN 

FRICTION 

SCL. SPEC 

SCL , POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

103X 

1  03X 

86X 

149X 

787. 

11X 

1  15X 

227X 

43X 

106X 

35X 

63X 

86X 

170X 

1 70X 

46X 

44X 

V8X 

11X 

35X 

142X 

23X 

67X 

1 21 X 

432 

40X 

CONTINUED  BELOW 


RUN  NUMBER; 
START  TIME; 
START  DATE; 


7V05C221 0  0 
21  ;  (I  ;  0  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRt  MII.ROMETE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


COMPOSITE  PROF  II  F.  AND  BUI  K  AFRODynAMIC  DERIVED  PARAME1FR  VALUE  WEIGHTED  AS  A  fUNCUON  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUT  R  LlMtl  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 

FlOX  PARAMETERS 

STABil ITY  ( *=UP , -*DOWN>  SCAL INC  PAR AME TERS 


GRAD  R I(  HARDSON  NUMBER 
( ♦^Stable, - =Do»tab1 e) 

-  0  043  10.021  AT  GMH 

GEOMETRIC  Ml  AN  HEIGHT 
(Meter)  GMH* < Z1 »72 >1/2 
12.99 

Z/L  AT  GMH 
-0.05?  10.021 

Z/L  AT  10  METFRS 
-0  .  040  1  0  021 

MONIN  OBUKHOV  LENGfH 
(Meters) 

-2  481 E  02 


MOMENTUM  FLUX 
<Nt/*2> 

-130E-0I  I6.0E-02I 

HUMIDITY  FLUX 
(Kq/ser  «2> 

2.75F-05  IB.0E-06I 

LAT  HE  AT  FLUX 
<  Ua  t  ts/nZ ) 

6.01E  0  1  12. 0E  ♦()  11 

5FN.HFAT  flllX 
(Watts/*?) 

I  25F  01  I3.0E  ♦00) 

SKY  AND  SOI  AR  MT  AT  FLUX 
(Watt  ?./*? ) 

1  27E  01  12. 0E ♦ 0 1  1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«?> 

9.43F  01  1 .1.01  ♦0t) 

BOWf  N  RAT  IO 
(no  units) 

0 . 189  l  n  0B1 


FRICTION  VELOCITY 

<  Meter  s/sec ) 

3.200E-01  [6.0E  021 

SCAI  INC  SPFC  HUMID. 
(Kq/Kg ) 

7.215F05  13  OF-05) 

SCALING  POT . TEMP . 
(Kelvin) 

-2 . 666E  -0?  T2.0E-02I 

ROUGHNFSS  LENGTH 

<  Meter  s ) 

1.259E-04  16.  OE  -051 

DR  AC.  COEF.AT  10  Mf  TERS 
(Meters) 

1  n.  V  i- ■  (4.0E-041 


DIFFERENCE  BETWEEN  THF  PROF  II  E  AND  BULK  AFRODYNAMIC  DfRIVFO  PARAMETER  VAl  UES  AS  COMPUTED  VIA  THE  5TANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  Wf  IGH1F  D  COMPOSITF  VAIlIf  OR  MEASUREMENT  UNCf  R  T  A I  NT  Y  VALUF  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAl  UES  ARE 
l  ISTED  IN  PERCENT  DIF  F  ERENCF  AND  ARE 


GRAD. RICH.  Z/L 
NO. Ay  GMH  AT  I0M 


MOMENTUM 

FLUX 


LAI  .HEAT 
FI  UX 


St  N  .  HEAT 

ri  ux 


SKY  RAD 
FLUX 


TOTAL  HEAT  BOWEN 
FLUX  RATIO 


FRICTION  SCL. SPEC  SCL . POT . 
VELOCITY  HUMIDITY  TEMP 


ROUGH . 
LENGTH 


DRAG 

cutr 


70X  b7X  40  X 


OX 


OX  22X  20X 


7X  4  OX  65X 


END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MlCROME TEQRQl OCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  I Si  AND ,  CALIFORNIA 

«*  •  *  *  MICROMEICOROI  OCICAL  DATA  *  *  •  * 


RUN  NUMBER: 

7905022130 

PRINT  DATE: 

II  JUN  1980 

START  TIME: 

21:30:20  PSI 

DATA  SAMPLING  RATE  (ALL  CMANNl IS):  6/Min 

END  TIME; 

22 ■  0:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

2  May  1979 

(DAY  122 > 

NOME NCLA1URE : 

1  =  UPPER  LIVEl,  2* LOWER  LEVEL 

•  ANALOG  CHANNFL  RAW  DATA 

(AVERAGE  VDC ) 

No  .  00 

No  .  01 

NO  .02 

No  .  03 

No  .  04 

No  .  OS 

No  .  06 

No  .07  No  UB 

No  09 

VOLT. REF. A 

TEMP . STRUC . 

1  TEMP . STRUC . 

2  DEW  POINT  1 

DEU  POINT? 

WIND  SPEED1 

WIND  SPF.F.D? 

BAR  PRES?  SKY  RAD . 

WIND  DIR 

6.203 

0.000 

0.001 

5.045 

5.064 

4 . 592 

4.439 

4.B93  -0.091 

5. 160 

No  .  10 

No.lt 

No.  12 

No  .13 

No. 14 

No  .15 

No  .  16 

No  .17 

BULK  UT  TEHP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOl  T.REE.B 

3.816 

3.784 

2.522 

0  .  D01 

0.001 

0.001 

0.001 

6.205 

»  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No .  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL  WSJEC 

US2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

P ATH  <  Meter  a ) 

(Volts) 

(Volts) 

(Veits)  <  Coeff . ) 

(Coeff  ■  > 

1411  11931B 

1421  120522 

0.199 

75 

-0.009 

0  .  000 

0.000  0,992 

0  .949 

«  SYSTEM  HOUSEKEEPING  PARAME TERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAK  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT. REF. DEV  VOLT. REE. DEV  ZERO  REF.DEV  AC  VOLT. FLUX 
A ( No .  >  ,  0  05V )  B(No.).OOSV)  (No  >.Q02V>  <No.)5V) 

D  0  0  0 


AC  FREQ.  FLUX 
(No . >lHz ) 

0 


AC  VOLTAGE 
(VAC) 

115.2 


AG  FREQUENCY 
<H/  ) 

*oV . ;  e 


»  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 

1 1 .932 

WIND  SPEED1 
(Meter/sec ) 
8.84 

DEW  POIN1 1 
(Celsius) 
9,81 

TEMP .STRUC. 1 
(Kel . xM-2/J) 

NO  DATA 

WIND  DIR . 
(Deg .True) 
320.5 

BAR .PRES. 1 
(Millibar ) 
1013.28 

SKY  RAD- 
(Watt/m2) 

1  . 27E  01 

BULK  WT  TFMP 
(Celsius) 

13 , 463 

ML  AN  AIR 
(Kelvin  > 
285132 

AIR  TEMP . 2 
(Celsius) 
12.052 

WIND  SPEED2 
(Meter/sec  > 
8.28 

DEW  PQINT2 
(Celsius) 
9.86 

TEHP .STRUC. 2 
(Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 

0 . 07 

BAR .PRES. 2 
(Millibar  ) 
1014.38 

CALCULATED 

MICROMETEORGLOG ICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18,35 

POT. TEMP . 1 
(Celsius) 
12.112 

VIR . TFMP  .  1 

(Celsius) 

13.227 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/m3  > 

13.406  9 . 20 BE- 03 

REL. HUMID. 1 
(Percent  > 
86.82 

SPEC. HUMID. 

(Kg/Kg) 

7.470E-03 

1  VAP. PRES. 1 
(Mi  1 1 ibar ) 
12  115 

SVAP.PRtE  J 
(Millibar) 

1 3 . 955 

REF . INDEX 
(Kel  ,  xM-  2, 
NO  DAI  A 

HEIGHT,  Z? 
(Meters) 
9.20 

POT. TEMP .? 

(Celsius) 

12.142 

VIR . TEMP .2 

(Celsius) 

13.352 

V. POT. TEMP  2  ABS . HUMID . 2 
(Celsius)  <Kq/m3> 

13.442  9.247E-03 

REL. HUMID. 2 

(Percent) 

86.44 

SPEC. HUM ID , 

(Kg/Kg) 

7.497E-03 

2  VAP  PRES.? 
(Mi  1 1 ib ar  ) 
12.171 

«.  .  VAP  k‘RLS.2 

(Millibar  ) 

14  OKI 

REF  INDEX 
(Kel . xM  2. 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7985022130 
?1 : 30 : 20  PST 
?  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
ML  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1930 

DATA  CAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1*UPPER  LEVEl  ,  2*1.  OVER  LEVEL 


a  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVfcD  AND  CALCULATED  VALUES  < BUSINGER , 1 973 > : 


STABILI (Y 


FLUX  PARAMETERS 
(♦-UP , --DOWN ) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PRUF1LE  SLOPES 
( ♦= 1NCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-•Stable,-*  Unstable) 
-0.030  AT  CHM 

CEOMETRU:  MEAN  HFIGHT 
(«ft*r)  KWH- <71 »Z2 >1/2 
12.99 

7/L  AT  CHH 
-0.037 

Z/L  AT  10  METERS 
-0.029 

Z/L  AT  Z1 
-0.051 

Z/L  AT  Z2 
-0.026 

MUNIN-OBUKKOV  LENGTH 
(M*t»r«) 

-3. 4B5E  02 


MOMFNTUM  FLUX 
<Nt/m2) 

-1  64F-01 

HUMIDITY  FLUX 
<  Kq/*ec  m2> 

3.02E-0S 

L  AT  .  HEAT  FL  UX 
(Wat ts/m2) 

7.4HE  01 

MEN  HEAT  FLUX 
(Ua  t  ts/m 2 ) 

1 . 18E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n?) 

1  . 27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wall  %/m? ) 

9.93F.  01 


FRICTION  VELOCITY 
(Meters/sec ) 
3.649E-0) 

SCALING  SPEC . HUMD . 
(Kg/Kg ) 

-6.720E-05 


SCA*  ING  POT  ,  TEMP  . 
(Kelvin) 

-?  . 589E-02 


ROUGHNESS  LENGTH 
(Meter*) 

1  623E-04 


DRAG  COEF.  AT  10  METERS 
( Di«en»i on  less ) 

2  .  l)V9*  -ua 


GENFRAL  FORM :  DN/DZ* 
l(Nl-N2>l/(Ln(Zl/Z2)e 
(ZUZ2)  1  /2 ) 

N-WIND  SPEED  <M/sec> 
Z-HEIGHT  (Meter*) 
DUS/DZ-  6  28E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
7*HE IGHT  (Meters) 
PSM/DZ-  -B.92E-06 


N*POT .TEMP . (Kelvin) 
Z -HEIGHT  (Meters) 
DPT/DZ-  -3.44E-03 


GENERAL  FORM:  ' N ' SLOPE  * 

[ (LnZ1-PSI)-<LnZ2-PSI ) )/ 
INI -N2 1 

N*W1ND  SPEED  (M/sec ) 

Z=HE IGHT  (M>  Vert. Axis 
PSI-PSI1 

WS  SLOPE*  1 . IPF  00 

N*SPEC .HUMIDITY  <Kg/Kg> 
Z-HE1GHT  (M)  Vert  .Axis 
PSI -PSI2 

SH  SLOPE*  -8  04E  03 

N-PQT .TEMP  (Kelvin) 
7-HEIGHT  <  M )  Vert  fl«u 
PSI-PSI2 

PTK  SLOPE  =  2.0VE  01 

N-LnTEMP . STRUC . (KxM  2/3> 
/-HEIGHT  :M>  Vert. A* is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  /|. 
PST  1  AT  Z2- 
PSI2  AT  2|i 
PSI2  AT  Z2> 


0 .161862 
0.088697 
0 . 1 0  f  658 
0 .054704 


BOWEN  RATIO 
(no  wmts) 
0.158 


»  GF NERAL  CONSTANTS:  MISCELLANEOUS 


VON  X ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR  PRANDTl 

TUR .SCHMIDT 

BEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANSE.COEF . 

TRANSE.COEE  . 

(Kg/m3) 

0  4 

9 . 7959 

0.74 

*.74 

0.92E-03 

1 . 32E-03 

1  .2331 

»  GENERAL  NOTES  i 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  oft 


AIR  SPECIFIC  HEAT 
( ITca  1  .  Kg  Kel . > 
2.4162E  02 


SH1-SH2*  ♦/-  08E-3  Kg/Kg . 


WATER  LAT  HEAT  VAP . 
< ITcal  /Kg  > 

5.9053E  05 


«  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER;  7903022138 

START  TIME:  21  >  30 ;20  PST 

START  DATE:  2  May  1979  < DAY  122) 


MARINE  SURFACt  LAYER 
NR I  NICROMETFOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS)  6/Hin 
DATA  AVERACINC  PERIOD:  30  Min 


•  ESTIMATFD  MICROMETEOROLCJG1CAL  PARAMETERS  AT  1FN  METERS; 


AIR  TFMP . 
(Celsius) 
12.038 


WIND  SPEED  DEW  POINT 
(Meter/ser)  (Celsius) 
8.35  9.85 


TEHP  .StRUC . 
(K*I . *M  2/3) 
NO  DATA 


MR  .PRES. 
(Millibar) 
101  A .28 


BULK  WT  TEMP 
(Celsi us) 
13.463 


AIR-WT  TEMP 
(Kelvin) 

-1 .426 


POT-W7  TEMP 
(Kelvin) 

1  .  328 


uiR  ur  rtdp 

(Kel V i n i 
-0  126 


v.POi-wi  re hp 

(Kelvin/ 

-0  .  028 


HEIGHT 
(Meters  > 
10.00 


POT. TEMP . 
(Celsius) 
12.136 


VIR  .  TEMP 
(Celsius) 
13  337 


V.POl .TEMP . 

(Celsius) 

13.435 


ABS .HUMID . 

(Kq/«3) 

9.243E-03 


REL .HUMID, 
(Per  >  en  t ) 
86  .  b 


SPEC . HUMID 
(Kg/Kg  ) 
7.4V4E-03 


VAP  PRES  . 

(Millibars) 

12.165 


S  .  VAP  PRES . 
(Millibars) 
14  066 


REF . INDEX 
(Kel . iN*2/3 ) 
NO  DATA 


■  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  £T  At  ,  1 978 ) 


INFERRED 

STABILITY 


F LUX  PARAMETERS 
(**UP , -“DOWN ) 


INFERRED 

SCALING  PARAMFTFRS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
<♦ *5 tab le, -'Unstable) 
-0  078  AT  CMH 

GEOMETRIC  MEAN  HEICHT 
(Heter)  GMH*<  Zl *22)1/2 
12.99 

2/L  AT  GMH 
-0.092 

2/L  AT  10  METERS 
-0  071 

MON  IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 4096  02 


MOMENTUM  FLUX 
(Nt /«2> 

-t . C2E-C I 

HUMIDITY  F  I  UX 
(Kg/sec  «?) 

2.70E-O5 

LAT.HfAT  FLUX 
(Watt  s/*2 ) 

6.67E  01 

SEN  HEAT  FLUX 

(Uatts/«2> 

1 .526  01 

SKY  AND  SOLAR  MEAT  FLUX 
'Wat  ts/wi’ ) 
t  .  i  /£  0  1 

TOTAL  HEAT  BUDGET  FMIX 
(Watts/*,'?) 

9.46E  01 

BOWEN  RATIO 
(no  unit*  > 

0.228 


FRICTION  VELOCITY 
( Meter  s/s et ) 

2.869E-01 

SCALING  f»PI  C  .  HUM  I D 
(Kq/Kg) 

-7 . 621 F -05 

SfAi.  INC  POT.  TEMP. 
(Kelvin) 

-4.25 IE -02 

ROUGHNESS  LENGTH 
(Meters ) 

6.U17E-05 

DRAG  COEF.AT  |0  METERS 
(Dirtensionless) 
l . J8IE-0J 


WITH  LONG.  VELOCITY 
<Meter2/sec?> 

-8. 232E-02 

WITH  AHS ,  HUM  I D IT  Y 
(Meter  Kq/ser  *3) 

2  697E-05 

WITH  POT . TEMPEKATURF 
(Meter  Kel  .  /sec  > 

J .3201  -  02 


AIR  BE  NS  I T  Y 
(Kq/n3  ) 

I  2334 

AIR  SPECIFIC  HEAT 
(IIcal./Kq  Kel) 

2.41 621  02 

WATER  LAT  HEAT  VAf' 

(  I  T  r  a  1  /Kq ) 

5.9R51E  05 

VAP  .  PRES  AT  UT  LE  VEl 
i  Mi  1  1  itar  i 
15  463 

APS  HUMID  AT  Wl  LEVEL. 
<  Kq/«J) 

1  1696-02 

BAR  PRES  AT  WT  I  F.VtL 

(Mi  1  1  ibar  i 

1 015  .  4H 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’tar 


GRAD. RICH. 
HO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT 
TEMP  . 

ROUGH 

LENG1H 

DRAG 

C.OEF 

111% 

111% 

90% 

156% 

02% 

10% 

118% 

237% 

49% 

1  07% 

33% 

6V% 

98% 

168% 

168% 

46% 

44% 

96% 

10% 

35% 

140% 

23% 

67% 

1  19% 

43% 

40% 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905022130 
21  ;  30 : 20  PST 
2  hay  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NR  l  MICROMETEfJROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  198') 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECT  1 VF  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MFASURFMFNT  UNCERTAINTY  INDICATED  IN  [  I : 


STAB I l ITY 


FLUX  PARAMETERS 

( t-UP , --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, -*Uns table ) 
-0.049  10.02)  AT  CMH 

GEOMETRIC  MEAN  HEICHT 
(Meter)  GHH»( 7 1 »Z2 > 1 /? 
12.99 

Z/L  AT  GMH 
-0.039  10.021 

Z/L  AT  10  METERS 
-0.046  (0.02) 

HONIN-OBUKHOV  LENGTH 
(Meters) 

-2 . 1 96E  02 


HOHENTUH  FLUX 
(Nt /*?> 

-I.2IC-01  C6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  *2) 

2.77E0S  I0.OE-O61 

LAT.HFAT  FLUX 
(Wat  ts/*2) 

6. BSE  01  12  0E*01  1 

SEN. HEAT  FLUX 
(Wat  ts/*2) 

1  34E  01  (3  OE+00  1 

SKY  AND  SOLAR  Hf  AT  FLUX 
(Wa  t  ts/*2 ) 

1  .  27E  01  12.06*01 ) 

TOTAL  MFAT  BUDGET  FLUX 
(Watts/*2> 

9.37E  01  (3.0E+01) 

BOWEN  RAT  IO 
(no  units) 

0.202  1  0  08) 


FRICTION  VFLOCITY 
( Meter  s/sec  > 

3.118E-01  16. 0E  021 

SCALING  SPEC  HUMID. 
(Kq/Kg  > 

-7.272E-05  I  3 ■ OC -  05 1 

SCAJ  INC,  POT  ,  TEMP  . 
(Kelvin) 

-2.947E-02  ( 2 . OE -02 ) 

ROUGHNESS  LENGTH 
<  Meter  s ) 

1.043F-04  (6.0E-051 

DRAC  COEF.AT  10  MFTFRS 
(Meters) 

l  aa/.l  ~.i  14  OE  -04  1 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVE!  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VAl  Uf  IS  LARGER).  ALL  VALUES  ARE 
I  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ‘♦•r-“ 

GRAD. RICH.  Z/L  MOMENTUM  l AT .HEAT  SEN. HEAT  SKY  RAD .  TOTAL  HEAT  BOWFN  FRICTION  SCL . SPEC  SCL. POT  ROUGH.  DRAG 

NO. AT  CMH  AT  1 0H  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 

50%  47%  27%  7%  13%  0%  3%  18%  13%  6%  32»  46%  \*\ 


e  END  OF  DATA  RON 
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MARINE  SURFACE  lAYLk  H I  LktiMI  1  fUklJL  IIC 1  CAl  FXPERIMINT 


NAVAL  HI  !  .1  AWL  H  LAl«URAT(lkf 
AtMOSPHIRIC  PHYSIOS  BKANf  M 
MARINE  ATMOSPHERIC  RT  SEARCH  SI  All  UN 
SAN  NICOLAS  1  St  AND ,  CAl  1F0KNIA 

•  ill  Ml(  Hunt  tFOKfll  UMTAL  DA  I A  •  «  *  x 


i. :  ,n 

N'lMDt  K 

VO*.ilJ  MU: 

Pk INT  DA 1 1  : 

tl  JUN  19U0 

MART  1  :me 

’  0  4  0  PM 

DATA  SAMPLING  RAH.  (AIL  l  HANN*  LSI:  /./Mu\ 

TIM' 

2  *t  SO  Pbl 

DA  1  A  AVERAGING  PERIOD:  30 

Min 

1  A 

1  !  Alt 

2  Mm  I9W  ( 

l’Aw  L2-*  1 

NOnrNCI  AT  URL 

1 ‘ UPPER  LEVEL,  2-LOUt*  IE 

VEL 

-N.. 

In'.  IHx.Wr.l 

raw  Dai a  i 

♦VI  RACE  VDC) 

N  , 

,, 

No  0  2 

No  .  U2 

Nc  0.3 

N  ii  .  0  4 

No  .  05 

No  .  06 

Nc  07 

No  OH 

No  .  09 

1  1 

•<i  |  A 

TIMP  STRiU  1 

lfhP  STRIIC 

L’V  W  PlJINI  1 

DI  U  PIJ1N12 

WIND  SPF.EDt 

WIND  SPEED? 

BAR . PRES  .  2 

SKY  RAD 

WIND  DIR 

2-i  5 

C  0  ;i  n 

(I  .001 

5. 05s 

5  074 

4 . 66(1 

4.514 

4.808 

-0  091 

4  9.36 

N  1  ] 

Nu  .  12 

Nu  13 

Nu  14 

No  .  15 

No  1  6 

No  .  1  7 

D  • 

J  4"1' 

A  1  kt  UUl  n<  i 

AC  V0.  t  AGE 

MANUAt  1  l  AG 

/FRO  REF 

SPARt  *1 

SPAR*  B 

VjLI  .REF  p 

< 

■  i  4 

3  Ut. 

•  52  3 

0.001 

0  0  01 

0.001 

0  .  U  0  1 

6.205 

’  !• 

iiANh 

r.  RAW  DAI  A 

i  AVI  RACE  ) 

ESCARPhl  NT  DATA,  FIFID  CAl 

I  BRAT  ION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

N  ... 

N»  > 

UPWIND  NEAR 

UPW  id  l  AND 

DP  irrAi 

DP2FTAL 

UTBFCAL 

WSIEI 

WS2EC 

1  c 

h  Ml'  2 

AIR  IE  Me  2 

HE.  ICHt /LENGTH 

PA  1 H  v  Mete- s ) 

(Veits) 

(Vol is) 

(Volts) 

(Ccel ♦  > 

(Ceeff . ) 

;  .1  . 

t  I  V  Ml  \ 

1  4.M  Ii.*il4'j4 

0  103 

1  02 

0  .  009 

0  U  l)  0 

O  H  0  U 

!)  992 

0 .952 

t 

ten  Hi I:,’  jF 

IEPIM.  PAR  AM 

r  IfckS  1  PANS'. 

ATlD  TNIIJ  EnGINIFRInI  UNITS 

H.V, 

iA  1  1  ,V. 

F  R  k  UR  COUNT 

DAI  A  BASE' 

VOL  T  . RE  F  .  Dfc  V 

VOl  1  RIF.  DEV 

2ERO  REF  .DEV 

AL  VUl 1  FLUX 

AL  F  RE  U  F LUX 

AC  VUL  T  At  1 

A 1 .  ) RE UU3  ML  * 

.  r-. , 

i  No  .  It'l  dflS  i 

(Nc  .cl  dnxl 

A(Nc . )  005V) 

B <  Nc  ) . 0 CSV ) 

(No . )  002V) 

(No .  >5V> 

( No .  > 1  Hi  ) 

(  VAC  ) 

(Hi  > 

1 

IEn» 

0 

0 

0 

0 

115  2 

*.9  81 

nit.. 

KV,  MI1 

•  irn  IF  DRII!  Ot. 

A!  PAkAMFUWS  (INCLUDING 

HI.  ABOVE  IAI 

AND  ESCARPMENT  CORRECTIONS)  1 R  ANSI  AT  E  D  INTO  ENGINE 

PING  UNIT 

|  „■ 

:  i  M‘  1 

WIND  GPU  D  1 

Di  u  plilNT  1 

1 F  MP  STRLC.I 

WIND  DIR • 

BAR  PRES . 1 

SKY  RAL>. 

BUI  K  UT  TE  MP 

Ml  AN  AlC 

!.  Miv 

'  >> 

( Meter/ sec  1 

<  l.e  lnusl 

»  Kel  .  xM  -2/J) 

( Deq  True1 

(Millibar) 

(Udll /«2 ) 

(Celsius1 

(Kelvin.’ 

> : 

v..,, 

H  VV 

V  .87 

NO  DATA 

3 1 2 . 8 

l 0 ' 3  30 

1  27E  U 1 

13.451 

285  140 

*■«  r  k 

TlMr  2 

W(NL  *.*P£  F  f>2 

DEW  POINTS 

TEMP . SI RUC . 2 

(IDE  TAPI  F 

PAR  PRE  :  .? 

*  . 

( reter / sec » 

( Cels i us ) 

(Kel  >h- 2/3) 

(Meter  MSI ) 

(Millibar > 

u  Au 

i(  44 

V.  92 

NT*  DATA 

0.11 

1014.30 

t.M 

i.I  Alt  D  n 

CfinMI  TEURUL  U(- 1  CAL  PARAMETERS: 

He  I 

•H  1  /  1 

PUT  .  It  MP  1 

V  I  R  .  T  E  MP  .  1 

V. PUT. TEMP. 1 

ABS. HUMID.  1 

REL. HUMID. t 

SPEC  HUMID  1 

VAP .PRES  1 

G  VAP  PRES . 1 

REF  INDEX 

1 

■  fe 

<  f  e  1  s  i  «  *. ) 

(Celsius) 

(Celsius) 

<  K  q/m3 ) 

(Percent ) 

(Kq/Kq  ) 

(Mill ibar ) 

(Mi  l  1  ibar  ) 

(Kel . »M- 2 

.3  ) 

1 ') 

12  1  0  (• 

1  3  2  21 

1.3  401 

9 . 24Vt  -03 

07  ■  20 

7.504E -03 

12.1 oV 

1  3.943 

NU  DATA 

HI  i 

•hi  .  /;■ 

POI  .  HMP  .2 

V 1 R  .  t  E  MP  .  2 

V  F'OT  IE  MP  .2 

ABS  HUMID .2 

REL  HUMID. 2 

SPEC. HUMID  2 

VAP  PRI S.2 

S  VAP  .  I'RE.S  2 

REF  INDEX 

;» 

•  re 

re.’  • 

•  i  e  1  • .  l  o  s  > 

(Celsius) 

( ( els i us  > 

(Kq/n.3) 

(Percent) 

( Kq/Kq ) 

(Millibar  > 

■Mil  1  Ibar  > 

(Kel  «n-2 

/  3 

V 

'  J 

1 :»  1  31 

1  3  .  34/. 

1 3 . 430 

V.2EJ4E  -03 

86.85 

7  527F  -  0 i 

12.219 

14  U(.V 

NO  DATA 

'.nNUNUlD  P'  I  Old 


H»Jrt  NIJMl'i  H 
MARI  TIME 
i  I  AH  I  DA  If 


VVO'iOUlVOO 

22  0:4(1  PST 

:?  May  197  V  <  DAT  1  r*r* » 


RAPINE  SURF  AC  I  LAYER 
NHL  MICROME'Tt'OROLOGY 
SAN  NICOLAS  ISLAND.  CAl 


PRINT  DATE:  11  JUN  IVBii 

DATA  SAMPLING  HATE  (All  (  HANNI  LS  i  6/Min 

DATA  AVER  AC  INC.  PERIOD:  30  Min 

NONE  NCI  ATliRL  ,  1*  UPPER  LEVEL,  2  l  ONER  l  (  VF.L 


PROFILE  rALC'.ll  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUS  I NGER  ,1973)  : 


FLUX  F’ARAML  TF  RG 

<  »i.|ip  #  -  =  DOUN>  SCAl  INC  PARAMC  TERS  PART  IAI  DERIVATIVIS 


PRUF  HE  Si  OPES 
i  ♦-  INCH  WITH  hL  I  l.h  ’ 


(HAD  RICHARDSON  NUMBER 
(• -Stall  rl.ln*,»abl.'> 

-  0  (13.5  AT  I.MH 

r.FOME  TRIE  M  An  HF  1GHT 
(Meier  )  liMH  72 )  l  /? 

\  ?  .  99 

//t  A  T  l.MH 
(I  ,0*»l 

//l  AT  IU  METERS 
-0  0.32 

//L  AT  /I 

no  ,i 

?./ 1  at  /:• 

fl  .  02V 

NON JN  OBUKHOV  IINCIH 
1  Meteri) 

-3  I  3 IE  02 


MOMENTUM  FLUX 
(NT/m2> 

-I  4VF-01 

HUMIDITY  FLUX 
(  K  q  /sec  n?  ) 

.? .  nvr  -  os 

LA  > . HEAT  FI  OX 
( W.H  ts/n2  ) 

7 .  1  6F  01 

SEN. HEAT  FI  OX 
(Udt 

t  1 2E  01 

SKY  AND  SOLAR  HEAT  HUX 
(  Wj  t  ts/Ml*) 

I  27F  01 

TOTAL  HEAT  BUDGE  T  FLUX 
< Wat  t*/«2 ) 

9.55F  01 


FRICTION  VELOCITY 
(Meters/sfc > 

3 . 47 J f  -(I » 

SCALING  SPEC  HUMD. 
(Kq/Kq ) 

6.764E-05 


SCAl  INC  POT  .  TEMP  . 
(Kelvin) 

-?  5B8E-0? 


ROUGHNESS  LENGTH 
(Meiers) 

1  3A0E  04 


DRAG  COE  F  .  AT  1  0  MF  TERS 
( I)  l  Men  si  on  less ) 

i  Him  0  3 


Gf.NCRAl  FORM  DN/D7* 

I <N1  N2> 1/11  n(/l/72>* 
(Z1«Z2>1 /?> 

N- WIND  CPE TD  *  M/sec  > 

2 ’HEIGHT  (Meters) 
DW5/D7  =  5  VIE -02 


N-SPEC  HUMIDITY  (Hq/kq) 
7=HE 1 GHT  (Meters) 
DSH/D7*  -8.V2E-06 


N*PDT  .  TEMP  .(Kelvin) 
Z ’HEIGHT  (Meters) 
DPT/D7*  • 3  41 E -03 


Cl  NEPAL  FORM  N  !>l.  0r  I  - 
Ml  nZl  l*!>J  •-  ■  i  n 2 2 •  F1  G I  >  1 
INI  n : 

N  WIND  '.III  D  (  M  *  ft  1 
Z  -HL  I  LjH  T  >  M  )  Ver  i  ftus 
PSEPi.11 

W6  Si  CIPI  -  1  1*1  nn 

N-SPEL  HUMID1T  i  <  k  ”  K  q  ' 

/ ‘HI  LGHT  <  M  >  V.T  1  Ail-. 
PM  PS l 2 

SH  SLOPE-  V  ev|  0  3 

N--PQT  TEMP  'Kelvin  * 

2 ‘HEIGHT  (Mi  Ver  i  Axis 
PS  I -PS  12 

P T K  SLOPE  2  OVf  01 

N  ‘  L  n  T  fc  HP  is  T  R  DC  (K«M  2/3> 
2 1 HE  I GHT  (Mi  Vert.  Axis 
PS  I  *  NONE 

C  T  2  SLOPE*  NO  DATA 


PS  I  I  AT  71-  0  I 76925 

PM  1  At  72'  II  .  1)97/2,1 
P ',12  AT  21*  0  11  1400 

PS  I .?  AT  72=  I)  OMI 372 


HIIUFN  RATIO 
(no  units) 
0.157 


GFNtPAI  t 

ONSIANTS : 

HISCEll  ANE  OUS 

’/(IN  X  ARMAN 

GRAVI TATI ON 

PROF  It  F 

PROFIJ  F 

PUl  K 

BULK 

L  'INSTANT 

ACCF  l  ERA? I UN 

TIJR  PRANDTL 

TUR  SCHMIDT 

SF  N  HEAT 

MOISTURF 

AIR  DENSITY 

<ftr>  units  1 

<  M/ sec  2 ) 

NUMBER 

NI.IMBF  R 

TRANSF  .(  OFF  . 

T  RANBF  COFF  . 

(Kq/n3 > 

n  .  4 

9  79’j  7 

0  74 

0.74 

0 .92E-03 

1  32E-03 

1  2331 

(.1  NfHAi  NO  F  ►  i  . 

Aa  u*  ary  I  :«u  jt  urn  exceeded  for  Measurement  jf  Profile  Slope  and/or  Partial  Derivative, 
f  omp  i  ♦  a  1 1  un  e«ec  u  ted  b  y  i  riser  T I  on  of  : 


AIR  SPECIFIC  MEAT 
t lie  al  .  /fcq  Kel  .  > 

:*  A1/.2E  02 


SMI  SH2  ♦  /  OIJI  A  Kq/Kq 


WATER  l  AT  . HEAT  VAP 

i  in *t .  /««> 

S  Vll!.«  05 


continued  on  nfxt  page 
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RUN  NUHDfW  WOMl-'J.'UO  MAR  INF  SURFACE  LAYER 

START  Tint  2.'  J  40  PSt  NR L  HICROMETEUROLOCY 

SI ARF  DA  It  ,  DAT  W*2»  SAN  NICOLAS  ISLAND,  CAL 

•  FSMMAltD  MIlNimt  ItOROluGIlAl  PARAMEUHS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TtMH 
acltido 
1.?  02ft 


WIND  S'  ft  V 
H  51 


DEW  POINT 
UT  e  1  *  i  u  *  > 
V  91 


TtMP  STRUC . 
(Kel . «M-2/3> 
NO  DATA 


BAR . PRES . 

(Millibar) 

1014.20 


BULK  UT  TEMP 

<Cel*iu*> 

13.451 


AIR-WT  TEMP 
(Kelvin ) 
-1.425 


POT-UT  TEMP 
(Kelvin) 

-1 .327 


VIR-WT  TEMP 
(Kelvin) 

-0 .120 


V.POT-WT  TEMP 
(Kelvin ) 
-0.022 


he i cm r 

<  Met#/-  * ) 
10  00 


V  IN  TEMP 
13  331 


V  .POT . TEMP . 
( Cm  1 • l u  > ) 
13.429 


ABS .HUMID . 
(Kg/«3> 

9  280E-03 


REL .HUMID. 
(Percent  > 
86.90 


SPEC. HUMID. 
(Kg/Kg) 

7 . 524E-03 


VAP .PRES . 
(Millibars  > 
12.214 


S . VAP .PRES . 
(Mill ibar s ) 
14.054 


REF, INDEX 
(Kel . iH-2/3) 
NO  DATA 


*  BUI  K  AERODYNAMIC  CAICUIATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHE  ET  AL,1978>: 


INF  FKRfl) 
STABU  I  ft 


(.RAD  RICHARDSON  NUMBER 
(♦•Stable1-*Un*tablt») 

-  0  07 J  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH  *  <  Z 1 »72  > 1 / 2 
12.99 

Z/L  AT  CMH 
-0 . 087 

Z/L  AT  10  METERS 
-0 • 067 

MONIN  OBUKHOV  LENGTH 
(Meters) 

1  488E  P? 


Fl  UK  PARAMFTERS 
(♦"UP , --DOWN) 


MOMENTUM  FLUX 
<Nt/n2) 

-1  06E-Q1 

HUMIDITY  FLUX 
(Kg/sec  m2 > 

2 . 70E-05 

L AT  HEAT  FLUX 
<  Ua  1 1  */m2  > 

6.66E  01 

SfN.HEAT  FLUX 
( Watt»/«2> 

1 . 55E  01 


TOTAL  HEAT  BUDGET  FLUX 
( Watts/M2) 

9.48E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meiers/sec ) 

2 . 937E-0 1 

SCALING  SPEC. HUMID. 
<Kg/Kq ) 

-7.441E-05 

SCALING  POT. TEMP. 
(Kelvin  > 

-4.21BE-02 

ROUGHNESS  LENGTH 
(Meters) 

7 . 434E-05 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-8 . 626E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2 . 695E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec ) 

1  . 239E-02 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/H3> 

1.2333 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4163E  02 

WATER  LAT.HEAT  VAP. 
(ITcal ./Kg) 

S.9051E  05 

VAP. PRES, AT  WT  LEVEL 
(Millibar ) 

15.449 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  .  168E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1015.40 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF . AT  10  METERS 
(Watts/M2)  (DiMensionless) 

1  . 27E  01  1 • 192E-03 


BOWEN  RATIO 
(no  units) 
0.232 


•  m.  ASUREMFnT  ERROR  ANAi  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

T OH  ROW  ARf  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-"t 


.PAD  RICH 

Z/L 

MOMENTUM 

LAT.HEAT  SEN . HEAT 

SKY  RAD. 

TOTAL  MEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT , 

ROUGH. 

DRAG 

NO  AT  CMH 

AT  1  0  M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

110X 

1  18Z 

106Z 

160Z 

86X 

11X 

121X 

247X 

53X 

107X 

33% 

73X 

1Q6X 

I68X 

16BX 

46X 

45X 

96Z 

11X 

35Z 

140X 

23X 

68X 

1 19Z 

43X 

40X 

•  CONTINUED  PF 

I.UU 

RUN  NUMBIR- 

79050222 

00 

MARINE  SURFACE  LAYER 

PRINT  DATE: 

11  JUN  1980 

START  TIME 

?2 :  040 

PHI 

NRL  MICROMETEOROLOGY 

DATA  SAMPLING 

RATE  (ALL 

CHANNELS) : 

6/Min 

■-TART  DATE  2  May  1979  (DAY  122)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  fUMPGSITE  PROriLf  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRF SPOND ING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  ) : 


FLUX  PARAMETERS 

(♦=UP .--DOWN)  SCALING  PARAMETERS 


l.R  AD.  RICHARDSON  NUMF*FR 
(♦’Stable,-  Unstable) 
-0  .  0511  [0.021  AT  GMH 

I.FOMFTRIC  MF AN  HEIGHT 
(Meter)  CMH* ( Z I «Z2) I /? 
12  99 

Z/L  AF  GMH 
-0.060  [0.021 

//L  AT  10  METERS 
-0  047  10  021 

MON  IN -OBUKHOV  LENGTH 
(  Me  t  er  s ) 

2.  I 50E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1  .  19E-01  [6. 0E-021 

HUMIDITY  FLUX 
(Kq/sec  n2) 

2.74E05  (8.0E-061 

LAT .HFAT  FLUX 
(Wat  t*/n2) 

6.77E  01  IP.0E+011 

SEN. HEAT  FLUX 
(Wat  ts/«2> 

1  .  32E  01  (3. 0E4O0 1 

SKY  AND  SOLAR  HFAT  FLUX 
(Watts/e2) 

1  27E  01  (2. 0E+O1 ) 

TOTAL  HEAT  BUDGET  FLUX 
<  Walt  */«.?> 

9. 49t  01  [3. QE*0t  1 

BOWEN  RATIO 
(no  units) 

0.205  [0.081 


FRICTION  VELOCITY 
(Meters/sec  > 

3 , 098E-01  [ 6 . 0E -02 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.179E-05  (3.0E-051 

SCALING  POT . TEMP . 
(Kelvin) 

-2 • 945E-02  I2.0E-021 

ROUGHNFSS  LENGTH 
<  Meters  > 

9 . 717E-05  I  6 . 0E-05 1 

DRAG  COEF. AT  10  METERS 
(Meter*) 

ua  14.0E-041 


»  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSI IF  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARF  -♦or-’*: 


GRAD. RICH 

//L 

MOMENTUM 

l  AT  .HFAT 

SEN. HEAT 

SKY  RAD 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO  A I  GMH 

AT  1  0  M 

FLUX 

FLUX 

Fl  UX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

4  l  X 

38X 

1VX 

4X 

16X 

OX 

OX 

I9X 

9X 

sx 

32X 

33X 

2*»X 

e  |HD  Of  DATA  RUN 


S3 


MARINE  SURFACE  LATER  M l LROME TEORQL OG I CAL  EXPERIMFNT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 


*  *  *  *  Ml  CRONE  TEORfM.OGICAL  DA  I A  *  *  *  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905022230 
22:31;  0  PST 
23 :  1:10  PST 
2  May  197v  (DAY 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


PRINT  DATE'  11  JUN  1900 
DATA  SAMPLING  RAIL  (ALL  l.HANNt  LS ) :  6/Nin 
DATA  AVERAGING  PERIOD :  JO  Min 
NOMENCLATURE:  | -UPPER  ILVEL,  2=  LOWER  LEVEL 


No  .  00 

VOLT .REE  .A 
6.205 


No. 01  No. 02  Nc . 03 

TEMP . STRUC . 1  TEMP . STRUC . 2  DEW  POINT  1 
0000  0.001  5. OBI 


Nc  .  1)4 

DEW  P01NT2 
5. 099 


No  .  05 

WIND  SPEED 1 
4.751 


Nc  .  Ob 

WIND  SPIED? 
4 . 608 


No  .  07 
BAR  .PRES  .2 
4 .004 


Nc  QH 
SKY  kAD. 
-0.091 


No  .  10 

No.  11 

No.  1? 

No  .  13 

No  .  1  4 

No  .  15 

No  .  1  6 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOt  TACE 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  B 

3.795 

3.807 

2.521 

0.001 

U  .  001 

0.001 

n  .  o  o  i 

No  .  17 

VOL  T  .RE.F  .  B 
6.205 


*  DIGITAL  CHANNFL  RAW  DATA  (AVERACE): 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 


WIND  SPF1D  ESCARPMENT  CORRECT  IONS : 


No  .  1  No.? 

AIR  TEMP  .  1  AIR  TEMP. 2 
1411  119470  1421  120697 


UPWIND  NEAR  UPWIND  LAND  DP  1  F  CAL 
HEIGHT/LENGTH  P AT H( Me t er * >  (Volts) 
0.183  9V  -0.00V 


DP2F  CAL 
(Volts) 
0  .  0  D  0 


UTBFCAI  US  1E(. 

(Vc 1 ts  >  < Cce< f  .  ) 

0.900  0  .  V9f' 


No  0  9 
WIND  DIR . 

4  959 


WS2CC 
<  C  c  e  F  f 
0  952 


n  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT . RFF . DFV  VOLT.RFF.DtV 

ZERO  REF .DEV 

ac  voi  t  .flux 

AC  FREQ.  FLUX 

AC  VULTauF 

AC  FREQUENCY 

(No  .  sc  an  a  > 

(No . scans) 

(No . scans ) 

Ai NO .  > . 0  05V )  B( No .  > . 0  05V > 

(No . ) ,002V) 

(No . >5V ) 

(No . >1H/ ) 

( VAC ) 

(Hx  ) 

0 

0 

180 

0  0 

0 

0 

0 

115  2 

59 .81 

OBSERVED  MICRQMETEGROl.OGl 

[CAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLA  TF  D 

INTO  EnGLNLERTnG  UNITS 

AIR  1EMP.1 

WIND  SPEFD1 

DEW  POINT1 

ItMP.  STRUC  1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  1IMP 

MI  AN  AIR  I LHP 

(Celsius) 

( Meter /ser  ) 

(Celsius) 

(Kel  xM-2/3> 

(Deg .True) 

( hi  1 1 ibar  > 

(Uatt/m2) 

(Celsius) 

( kel v in  > 

1 1 .947 

9.15 

10.0? 

NO  DATA 

313.6 

1013. 14 

1  - 27E  0 1 

1  3 . 443 

285  160 

AIR  temp. 2 

WIND  SPEED? 

DEW  POINT? 

TEMP .STRUC .2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL ) 

(Mill i her ) 

12 . 070 

8.6? 

10 . 07 

NO  DATA 

0.14 

1014.23 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS; 

HEIGHT,  Zl 

POT .TEMP  1 

VIR.TFMP . 1 

V. POT. TEMP. 1  ABS. HUMID. 1 

REL .HUMID. 1 

SPEC .HUMID . 1 

VAP .PRES. 1 

S  . VAP . PRES  .  1 

REF.  INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius)  (Kg/n3> 

(Percent ) 

(Kg/Kq  > 

(Mi  1 1 itar ) 

(Mi  1 1 ibar  ) 

(kel . xH  2/3) 

18.35 

12.127 

13.261 

13.440  9.339E-03 

87.98 

7 . 578E-03 

12.280 

T  3  •  9e»7 

NO  DATA 

HEIGHT,  Z2 

POT .TEMP .2 

VIR .TEMP .2 

V. POT. TEMP. 2  ABS. HUMID. 2 

REL . HUMID .2 

SPEC. HUMID. 2 

VAP  PRES.? 

S .VAP  PRES.? 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celst  us  > 

(Celsius)  (Kg/m3> 

(Percen  t ) 

(Kg/Kq) 

(Mi  1 1 ibar ) 

(Mill ibar  ) 

(Kel . xH-2/3) 

9.20 

12.  160 

13.388 

13.478  9.375F.-03 

87.55 

7.603E-03 

12 . 340 

14.096 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER; 

7905022230 

MARINE  SURFACE  LAYER 

START 

TIME: 

22:31  : 

0  PRT 

NRL 

MICROMETEUROLOCY 

START 

DATE: 

2  May 

1979  (DAY  122) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS  > ;  6/Min 

DATA  AVERAGING  PtRIOD:  30  Min 

NOMENCl  ATURE  :  1'UPPFR  LEVF  L  ,  2=:LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS 

(♦®UP  , -  =  DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVE 


PROF  ILE  SI  OPES 
( ♦  -  1  NCR  .WITH  HEIGHT  > 


CR AD. RICHARDSON  NUMBER  MOMENTUM  FLUX 

(♦-Stable, --Unstable )  (Nt/m2) 

-0 . 036  AT  GMH  -1 .52E-Q1 


FRICTION  VELOCITY 
( Meters/sec ) 

3  .  *  1  OE -o  i 


GENERAL  V OWM ; DN/DZ1 
1 (Nl-N?) 1/1 Ln(Zl/72>« 
(Z1«Z2) 1 /2 1 


GENERAL  FORM  N  ’  SL OPE  = 
l (LnZl-pbl >-<LnZ2-PSl ) 1/ 
IN1-N21 


GFOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Z1«72) 1/2 
19.99 

Z/L  AT  GMH 
-0 . 044 

Z/L  AT  10  METERS 
-0.034 

Z/L  AT  Zt 
-0.061 

Z/L  AT  Z2 
-0  .  031 

MONIN-OBUKHOV  LENGTH 
( Meter  s ) 

-2. 934E  02 


HUMIDITY  FLUX 
(Kg/sec  m2) 

2 .94E-05 

LA T. HEAT  FLUX 
(Ua  1 1  s/m2  ) 

7.27F  Ol 

FiEN  .HEAT  FLUX 
(Ua  1 1 s/m2 ) 

1  . 23E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat fs/N?) 

1  27E  Ol 

TOTAL  HEAT  BUDGF T  FLUX 
(Watts/M?) 

9.7 7F  01 


SCALING  SPEC . HUMD . 
(Kg/Kq) 

-6.79PE-05 


SCAl  ING  POT  .  TEMP 
(Kelvin) 

-?  811E-02 


ROUCHNFSS  LENGTH 
(Meters) 

1  . 4 1 5E -  0  4 

DRAG  COEF  AT  1 0  ME  TERS 
( Dimensionless  > 
l  Bll tt  -  i.n 


N- WIND  SPEED  (M/sec  ) 
ZSHE ICH  T  (Meters) 
DWS/DZ=  5.94F-0? 


N-SPEC . HUM1 DI T Y  (Kq/kg) 
Z : HF I GHT  (Meters) 
DSH/DZ*  -B.92E-06 


N-POT  .  TEMP  .  (Kelvin  ) 
Z-MFIGHT  (Meters) 
DPT/D/*  -3.69F-03 


N-UIND  SPEED  (M/src ) 

Z-HE IGHT  (M)  Vert. Axis 
PSlsPTSll 

US  SLOPE  -  1  . 1 4E  00 

N=SPLL . HUM  ID  1 T  Y  (kq/kq) 
Z-HL  IGHT  <  M  )  Vrr  t  Axis 
PSI^PSI? 

SH  SLOPE  -  -7.96E  03 

N  *PO  T  ,  TEMP .(Kelvin) 

7 “HEIGHT  <M)  Vert  Axis 
PSI =PSI 2 

PTK  TLLOPE-  -1  9;*E  01 

N*LnTFMP  STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert  Axle 
PSI*NQNE 

CTi.’  SLOP T.=  NO  DATA 


PSIt  AT  Zt-  0 . 106630 
PSI1  AT  72*  0.103477 
PSI2  AT  71-  0  . 1  17846 
PSI2  AT  72t  0 ,064073 


BOWEN  RATIO 
(no  unit > 
0.169 


•  GENERAL  CONSTANTS: 


MI5CELLANE  OUS 


VON  K ARMAN 

GRAVITATION 

PROF  HE 

PROF  1 LF 

BUI  K 

BULK 

CONSTANT 

ACCEL  ERAT ION 

TUR  .  PRANDTl 

TUR .SCHMIDT 

SEN  HEAT 

MOIStlJRt 

AIR  DE NS IT 

(No  units) 

(M/sec  2) 

NUHBF  R 

NUMBFR 

TRANSF  CUFF 

THANSF  COEF 

(Kq/m.l ) 

0  .4 

9.7959 

0.74 

0.74 

n  .921  -  0  3 

t . 32E  -03 

1  .2320 

•  GENERAL  NOTES : 

Accuracy  limitation  eireeded  for  neasurement  of  Profile  Slope  and/or  Partial  Derivative 
Computation  executed  by  insertion  of: 


AIR  SPf  tlMC  HE  AT 
(  I  Tr  a  l  /Kq  Kel  .  » 
241641  02 


♦/-  DBF  3  Kq/Kg  . 


WATER  LA1.HF.A1  VAP 
( I  Tc  ,»1  /Kq  ) 

5.9052E  0‘. 


•  COMTINUCD  ON  NEXT  PMC 
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RUN  NUMBER;  7905022230 

START  TIME:  22:31 :  0  PST 

START  DATE:  2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  micrqmeteorolocy 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mir* 


»  ESTIMATED  HICROMETEOROLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT 

(Celsius) 

( Meter /sec  > 

(Celsius) 

(Kel ■ xM-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin ) 

(Kelvin) 

(Kelvin ) 

12.055 

8. 68 

10.06 

NO  DATA 

1014.14 

13.443 

-1 .388 

-1 .290 

-0 . 070 

0  028 

HEIGHT 

POT .TEMP . 

VIR.TEMP. 

V  ■  POT  .  TEMP  . 

ABS .HUMID . 

REL  HUMID. 

SPEC. HUMID. 

VAP  PRES. 

S  VAP .PRES . 

REF. INDEX 

(M*t*rs) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/f*3> 

(Percent ) 

(Kg/Kg) 

(Millibar s ) 

(Mill ibar  s ) 

(Kel . «N-2< 

10  .  00 

12.153 

13.373 

13.471 

9 . 371E-03 

87.60 

7.600E-03 

12.335 

14.080 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>; 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (+=UP ,-*DOUN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

(♦-=Stable,-*Unstable) 

(Nt/«2) 

(Meters/sec  > 

(Meter2/sec2> 

-0 . 067  AT  GMH 

-1 . 12E-01 

3. 01 IE-01 

-9 ■ 066E-02 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

(Meter)  CMH«(Zl*22)l/2 

(Kg/sec  «2) 

(Kg/Kg  ) 

(Meter  Kg/sec  *3) 

12.99 

2. 64E-05 

-7. 106E-05 

2.63BE-05 

Z/L  AT  GMH 

LAI  HEAT  FLUX 

SCALING  POT .TEMP. 

WITH  POT . TEMPERATURE 

-0 . 080 

(W*tts/»2) 

(Kelvin) 

(Meter  Kel. /sec) 

Z/L  AT  10  METERS 

6.52E  01 

-4. 086E-02 

1  230E-02 

-0 . 062 

SEN. HEAT  FLUX 
(Watts/n2> 

ROUGHNESS  LENGTH 
(Meters) 

MON IN-OBUKHOV  LENGTH 
(Meters) 

1 . 53E  0 1 

8. 147E-05 

-1  615E  02 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/«2) 

1 . 27E  0 1 

DRAG  COEF.AT  10  METERS 
(Dmensionless) 

1 . 2O3E-0  3 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/«2 ) 

9.33E  01 


BOWtN  RATIO 
(no  units*) 
0-235 


AIR  DENSITY 
(Kg/n3 ) 

1 .2330 

AIR  SPECIFIC  HEAT 
(ITc«l . /Kq  Kel . ) 
2.4164E  02 

MATER  LAT.HEAT  VAP . 

( ITca 1 . /Kg ) 

5.9050E  05 

VAP  .PRES  AT  MT  LEVEL 
(Mill lbar  ) 

15.440 

ABS. HUMID. AT  MT  LEVEL 
<Kg/n3> 

1  .  167E-02 

BAR. PRES  AT  MT  LEVEL 
(Ml llibar ) 

1015.34 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROM  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROM  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 
NO, AT  GMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTA  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

11BZ 

1 18X 

108X 

1 61 X 

85X 

11X 

1 20X 

246X 

54Z 

107X 

31 X 

74X 

10BX 

169X 

169X 

46X 

45X 

97X 

m 

36X 

1 42% 

23X 

odX 

1  20X 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER:  7905022230  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  22:31:  0  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 

START  DATE:  2  May  1979  (DAY  122)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  ME ICHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
MITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  1  1 : 

FLUX  PARAMETERS 

STABILITY  (♦■UP,-*  DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(♦■Stable, -'Unstable)  (Nt/«2>  (Meters/sec  > 

-0.049  (0.021  AT  CMH  -1.24E-01  (6.0E-02J  3.160E-Q1  (6.0E-021 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  GMH*( Z I *Z2 >1/2  (Kg/sec  «2>  (Kg/Kj) 

12.99  2 . 70E-05  C8.0E-061  -6.9B4E-I5  (3.0E-05) 

LAT.HFAT  FLUX  SCALING  POT. TEMP. 

(Watt*/«2>  (Kelvin) 

6.69E  01  (Z.0E+011  -3.075E-02  (2.0E-02) 

8FN.HEAT  FLUX  ROUGHNESS  LENGTH 

(Watt*/n2)  (Meters) 

1.37E  01  ( 3 . 0E+Q0 )  1.036E-04  [6.0E-05J 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Uatts/«2)  (Meter*) 

1.27E  01  ( 2 .  OE  +  0 1  1  l,3bbt-l»J  (4.0E-04) 

TOTAL  HEAT  BUDGET  FLUX 
<Watt*/«2) 

9.43E  01  (3. 8E+01 1 

BOWEN  RATIO 
<na  unit*) 

0  211  (0.08) 


»  DIF  FERENCF  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦ar-": 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SFN.HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  SCL  POT  ROUGH  DRAG 

NO. AT  CMH  AT  1 0M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 

J3X  311  17*  6X  11X  OX  3X  16X  9X  2X  24X  30% 


Z/L  AT  GMH 
-0.059  (0.021 

Z/L  AT  ID  METERS 
-0.046  (0.021 

MON IN -OBUKHOV  LENGTH 
(Meter*) 

-2. 1 98E  02 


•  END  OF  DATA  RUN 
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MAR I Nf  SURFACE  LAYER  MlCRUHE  TEOROL OG I CAL  EXPERIMENT 


NAVAL  RFSFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  A1MUSPHERIC  RESEARCH  81  AVION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  «  »  H  ICR  UHL  t  FOR  01  UG1CAI  DATA  •  *  *  « 


RUN  NUHBt  R  . 
SI  ART  TIME 
F  ND  TIME; 
START  DATE: 


7V05022300 
;*.V,  1  ;20  PSI 
?3  ;  51  :  30  PST 
?  May  19VV  (DAY 


122) 


*  ANAl OC  CHANNEL  RAW  DATA  ( AVFHACF  VDC )  ; 


PRINT  DATE:  11  JUN  1980 

DAI  A  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  hin 
NOMENCLATURE;  1 ’UPPER  LEVEL,  2=1  OWE R  LEVEL 


No  QO 

VOL  T  .RFF  .A 

6.  205 


No. 01  No. 02 

HhP.STRUC.l  TEMP. STRUC. 2 
Q.UUO  0.001 


No  .  03 
DEW  POINT  I 
5. 093 


No  .  04 

DEW  P0INT2 
5.109 


No  .  05 

WIND  SPEEDt 
4 . 290 


No  .  06 

WIND  SPEED2 
4.204 


No  .  07 
BAR  PRES. 2 
4.887 


No  08 
SKY  RAD 
-0  -  092 


N j  .  1 II  Nu.ll  No.  12 

HULK  UT  I EMP  AC  FREQUENCY  AC  VUI  T ACF 
3./B5  3. 1407  2.520 


No  .  13  No  .  1  4 

MANUAL  FLAG  ZERO  REF 
0.001  0 . Ottl 


No  .15 
SPARE  A 

o.ooi 


No.  1  6 
SPARE  B 
0.00) 


No  .  17 

VOL  T  .  REF  .  B 
6.205 


x  DIGITAL  l  HANNFL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CAl  I  BRAT  1DN  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP.1  AIR  TEMP.? 

1411  119149  1421  120331 


UPWIND  NEAR  UPWIND  I  AND  DP1FCAI 
HFIGHT/LENCTH  PATH<Meters>  (Volts) 
0.183  97  -0.009 


Dp?F  CAL 
(Volt*.) 
0  000 


WT  HF  CAL 
(Volts) 
0.000 


W  1EC. 
(Coeff  ) 
0 . 991* 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR 

4.977 


US2EC 
(CoeFf . > 
0.952 


■VtNUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOlT.RIF  .DFV  VULT.REF  .DrV 

ZERO  RFF  DLV 

Ai:  VOLT  .FLUX 

AC  FREQ  .  F  LUX 

AC  VOLTAGE 

AC  FREQUENCY 

<  No  ,  scan.) 

(No . scan* ) 

' Nc .scans) 

A (  No  ,  >  .  0 05V )  B(Ni»  .  >  .  005V) 

(No .  >  .  002V) 

(No . >5V> 

(No . > IHl ) 

(VAC) 

(Hr  ) 

U 

0 

180 

II  0 

0 

U 

0 

115.2 

59.81 

■  OBSERVED  MICROME  TEOROl  OCICAl.  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCAKPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP  I 

(Celsius  > 

1 1 .915 

WIND  SPEFD1 
( Meter /see > 
8.27 

DEW  POINT) 
(Celsius) 
10.09 

TfcNP .STRUC . 1 
(Kel . »H -2/3  > 
NO  DATA 

WIND  DIR . 

( Deq  True) 
314.2 

BAR .PRFS.  1 
(Millibar) 
1013.18 

SKY  RAD. 

( Wat  t/n2> 

1  . 28E  01 

BULK  WT  TEMP 

(Celsius) 

13.432 

MEAN  AIR  TEMP 

(Kelvin) 

285.134 

AIR  TEMP . 2 
(Celsius) 
12.033 

WIND  SPEED? 
(Me ter /see  > 
7.80 

DEW  P0INT2 
(Celsius) 
10.13 

TF'MP  . SIRUL.2 
(Ke) . *M-?/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 

0 .18 

BAR  PRES. 2 
(Millibar) 
1014.28 

*  CALCULATED 

MTCROMETEOROLOC1CAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT  .  TtrtP.  1 

(Celsius) 

12.095 

V/R . TEMP. 1 

(Celsius) 

13.235 

V.POT . T£MP . 1 
(Celsi us) 
t  3 . 4 1 5 

ADS. HUMID- 1 
(Kq/*3> 

9  3B6E-03 

RFL .HUMID. 1 
(Percent  > 
88.60 

SPEC. HUMID. 
(Kg/Kg) 
7.616E  -t 

1  VAP.PRES.l 
(Millibar ) 
12.349 

S.VAP .PREb. I 
(Ml  1 libar ) 
13.938 

REF. INDEX  1 
(Kel . *M-2/3) 
NO  DATA 

HEIGHT,  12 
(Meter* ) 
9.20 

POT. TEMP. 2 
( i:  e  l  *  i  u  * ) 

12. 123 

V1R.1FMP.2 

(Celsius) 

1 3 . 357 

V.POT . 1EMP .2 

(Celsius) 

13.447 

ABS  HUMID . 2 
( Kq  /  h.J ) 

9  414E  03 

REL .HUMID. 2 
( Percen  t  ) 

88. 11 

SPEC. HUMID. 
(Kg/Kg  ) 

7 . 633E-03 

2  VAP .PRES. 2 
(Millibar  > 
12.390 

S  .VAP  .PRES.? 
(Mill ibar ) 
14.062 

REF. INDEX  2 
(Kel . «M-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMB!  R  : 

790502 

2300 

MARINE  SURf  AC  F  LAYER 

START  TIME: 

23 .  1  : 

20  PST 

NRl 

H I CRONt TEOROl  OGY 

START  DATE; 

2  May 

1979  (DAY  12?) 

SAN 

NICOLAS  ISLAND,  ( 

PRINT  DATE:  1 1  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 
DFTA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1 ’UPPER  I  EVEL ,  2*LOW£R  1  EVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABUVE  OBSERVED  AND  CALCUIATED  VALUES  ( DUSINGER  ,  1 973  > 


STAPH  1TY 


FLUX  PARAMETERS 
( **UP , -’DOWN) 


SEALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  ( ♦  * INCR .WITH  HEIGHT) 


GRAD  RICHARDSON  NUMBER 
<« -St  able , -’Unstable) 

-  0 . 050  AT  GMH 

GEOMETRIC  Mf  AN  HF  HiHT 
(Meter)  GMH- (  Z  1  »Z2M /? 
12.99 

/  /  L  A  1  GMH 
-0.070 

Z/L  AT  |tf  METERS 
-0  054 

Z/L  AT  Z1 
-0 . 0VU 

Z/L  AT  7? 

-0 . 049 

MON  IN  OBUKHOV  LENGTH 
<  Meter  s  > 

-1  R68E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-B97E-02 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2  34F-05 

LAT  HEAT  FLUX 
(Watt  */h2 ) 

5  ■  7*  IE.  01 

SFN.HEAT  HUX 
(Wat  t*/n2> 

8.42E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t*/«2) 

1  2 BE  01 

TOTAL  HEAT  BUDCT  T  FLUX 
(W*tt*/«?> 

7  90E  01 


FRICTION  VELOCITY 
l Meter*/*ec ) 

2  698E-01 

SCALING  SPEC  HUMD. 
( Kq/Kq  > 

-7  02AE-05 


SCAL INC  POT  TEMP 

(Kelvin) 

-2.502E-02 


RQUGHNFSS  LENCTH 
(Meter*) 
5.406E-Q5 


DRAG  COEF  AT  10  MF TERS 
( Dmensi  onle** ) 

t  .(.(a.  i/ 


GENERAL  FORM ; DN/DZ* 

I (N1 -N2) 1 / I Ln ( Z l /Z2 ) • 
(Z1«Z2> 1/21 

N-W1ND  SPEED  (H/*ec ) 
Z-HEICHT  (Meter*) 
DWS/DZ*  4  34E-02 


N=SPEC  HUMIDITY  (Kg/Kg) 
Z* HEIGHT  (Meter*) 
DSM/DZ*  -  8 . 9?E -  06 


N-POT .TEMP . (Kelvin) 
Z  -HE IGHT  (Meter*) 
DPT/DZ’  -3.18F-03 


GENERAL  FORM ;  ' N *  SI OPE* 
l  (LnZl-PSI)-  (LnZ2-PSI  )  )/ 
1NI-N21 

WWlND  SPEED  (M/*ec> 
Z*HEIGHT  <  M )  Vert. A* l* 
PSI-PSI1 

WS  SLOPE*  1  .  48E  00 

N-SPEC .HUMIDITY  (Kg/Kg) 
Z«*ML  IGHT  (M)  Ver  t  .Ail* 
PSI-PSI2 

SH  SLOPE*  -’,.6VE  0  3 

N-POT . TEMP . (Kelvin) 

Z •HEIGHT  < M >  Vert. An* 
PSI*PSl? 

PTK  SLOPE*  -2. USE  01 

N’LnTEMP .STRUC . (K«M-2/3> 
Z*HE IGHT  (M)  Vert. An* 

P  S I “NONE 

CT2  SLOFE*NO  DATA 


PS  I  I  Af  ZI¬ 
PS  II  AT  Z2- 
PSI2  AT  /!  - 
PS12  AT  72- 


0  266502 
I)  .  153829 
0  .  179837 
0 . 095910 


BUWF N  RATIO 
(no  unit*) 
0.146 


«  Gf NEPAL  CONSTANTS.  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROF  ILF 

PROF  II  E 

BUL  K 

BULK 

CONST AN l 

ACCEI  E RATION 

TUR  PRANDM 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  unit*) 

(M/»ec  ?) 

NUMBER 

NUMBE  R 

TRANSF.COEF . 

TRAN9F  COEF . 

( K  g  /n.3  ) 

D  .4 

9 . 7959 

0  74 

0.74 

0.921-03 

1  32E-03 

1 .2330 

•  Gf  NEffAL  NOTES: 

Accuracy  Imitation  eireeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
Canputat i on  eiec  « ted  by  i n*er  1 1 on  of  : 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel  > 
2.4165E  02 


SHI  SM2-  ♦/-  08F-3  Kg/Kq. 


WATER  LAT.HEAT  VAP . 
<  I  Teal  /Kg) 

5.9054E  05 


*  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  7905032300 

START  TIME:  23:  ] ; 20  PST 

START  DATE:  2  May  1979  (DAY  132) 


MARINE  SURFACE  LAYER 
MIL  MI CROMETE UROLOGY 
SAN  ►' I  LOLAS  ISLAND,  CAL 


ESTIMATED  NICRUME I EOROL OGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
13.019 

HEIGHT 
(Met era) 
10.00 


U1ND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 


POT . TEMP . 
(Celsius) 
12.117 


VIR .TEMP . 
(Celsius) 
13.343 


TFMP.STRUC.  BAR. PRES. 
(Kel . *h-?/3>  (Millibar) 
NO  DATA  1014.18 

V.POT.IEMP.  ABS. HUMID. 
(Celsius)  <Kq/«3> 
13.440  9.41  IE-03 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  3C  Min 


BULK  UT  TEMF  AIR-UT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V.POT-WT  TEMP 


(Celsius ) 
13,433 


(Kelvin > 
-l  .414 


(Kelvin) 
-I  .316 


( Kel v l n ) 
-0  090 


(Kelvin) 
0 .00B 


REL. HUMID.  SPEC. HUMID.  VAP.PRES. 


S.VAP.PHES.  REF. INDEX 


(Percent ) 
88.17 


(Millibars)  (Millibars)  (Kel.iH-2/3> 


10.00  12.117  13.342  13.440  9.4UE-Q3  88.17  7.631E-03  12.386 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,I97B>; 


INFERRFD 

STABILITY 


GRAD. RICHARDSON  NUMBER 
< «-=S  table,  --Unstable) 
-0.091  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z1 *Z2 > 1/2 
12.99 

Z/L  AT  GMH 
-0.106 

Z/L  AT  10  METERS 
-0 . 082 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 223E  02 


FLUX  PARAMETERS 
(♦=UP ,-*DOUN) 


MOMENTUM  FLUX 
<Nt/«2) 

-B.93E-02 

HUMIDITY  FLUX 
(Kg/sec  n2> 

2 .36E-05 

LAT .  Hf  A f  FLUX 
(Wat  ts/«2) 

3.83E  01 

SFN.HEAT  FLUX 
(Uatts/n2> 

1 . 45E  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/i*2> 

1 . 2BE  0 1 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/n2> 

8.S6E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2 . 691 E -  0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 109E- 05 

SCALING  POT.TEMP. 
(Kelvin) 

-4.308E-02 

ROUGHNESS  LENGTH 
(Meters) 

5 . 350E-05 

DRAG  COEF.AT  10  METERS 
(l)iffensionless) 

1 . 153E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter3/sec2) 

-7.239E  02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2 , 359E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

1 . 159E-02 


AIR  DENSITY 
(Kg/n3) 

1.2332 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel, > 
2.4165E  02 

WATER  LAT. HEAT  VAP . 
((Teal. /Kg) 

5.9052E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.430 

ABS. HUMID. AT  UT  LEVEL 
(Kg/«3> 

1  167E-02 

BAR.  PRES.  AT  WT  LEVEL 
( Mx 1 1 ibar ) 

1015.38 


BOWEN  RATIO 
(no  units) 

0.240 

a  MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE.  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or- 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  .SPEC 

SCL .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  , 

LENGTH 

COEF 

144* 

144% 

136* 

178% 

106% 

10% 

130% 

283% 

68% 

110% 

38% 

88% 

136% 

1  68* 

168* 

46% 

46% 

96% 

10% 

35% 

14?% 

?3% 

69% 

1  1  9% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905022300 

START  TIME:  23:  1 :20  PST 

START  DATE:  2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NHL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


a  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable, --Unstable) 
-0.073  (0.0?)  AT  CHW 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 aZ2 ) 1 /2 
12.99 

Z/L  AT  GMH 
-D.086  10.0?) 

Z/L  AT  10  METERS 
-0.067  [0.021 

MONJN -OBUKHOV  LENGTH 
(Meters  > 

-l . 502E  0? 


FLUX  PARAMETERS 
( **UP , -*DOWN) 


MOMFNTUM  FLUX 
(Nt/«2> 

-8.94F-02  [6.0E-021 

HUMIDITY  FLUX 
(Kq/sec  n?) 

2 . 3*»E  -  05  (8.0E-061 

LAT. HEAT  FLUX 
(Wat  ts/«2> 

5.82E  0)  (2. 0E*OJ ) 

SEN . HFAT  FLUX 
(Wat  t *,/«2 ) 

1.1 6F  01  [ 3 . OE t00  1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t s/«2 ) 
l . 28E  01  [ 2 . 0E*01 ] 

TOTAL  HEAT  BUDGET  FLUX 
(Watt */«?> 

8.42E  01  (3. 0E t01J 

HOWf  N  RA1  10 
(no  units) 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

2.692E-01  (6.0E-021 

SCALING  SPEC. HUM  ID, 

<  Kg/Kg  > 

-7.077E-05  (3.0E-051 

SCALING  POT.TEMP. 
(Kelvin ) 

-2.937F-02  [ ? . 0E -  02 ] 

ROUGHNFSS  LENGTH 
< Metrr s ) 

3.368F-05  (6.0E-051 

DRAG  COFF.AT  10  MFTERS 

<  Meters ) 

1-IV4I  ii  .<  I4.0E-04] 


a  DIFFERENCE  8f  TWEEN  THF  PROFILE  AND  BUI  K  AFRUDYNAMIC  DFRIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPfJSMF  VAl  UE  OR  MF  ASlJRf  MF  NT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
t  ISTED  IN  PERCFNf  DIFFERENCE  AND  ARF  "*or-“: 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  1 0M 


MOMENTUM  l  AT .HEAT  SIN. HEAT  SKY  RAD.  TOTAl  HFAT  BOWEN  FRICTION  SCL . SPEC  SCL.POT.  ROUGH. 
FlUX  FLUX  FlUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP,  LENGTH 


•  END  OF  DATA  RUN 


HAD  INC  SURFACE  LAYER  HICR (METEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  •  «  MICROBE TEOROLOGICAL  DATA  •  *  *  » 


RUN  NUMBER:  7905022330 

START  TIME:  23i3Ii40  PSt 

END  TIME:  0:  1:30  PST 

START  DATE:  2  May  1979  (DAY  122) 

»  ANALOG  CHANNEL  RAN  DATA  (AVERAGE  VDC > t 


No  .  00 

No  ,  01 

No  .02 

No  .  03 

No  .04 

No  .  05 

No  .  06 

No  .  07 

No  .08 

No  .  09 

VOLT. REF. A 

TEMP. STRUC. 1 

TEMP .STRUC. 

2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  5PEED2 

BAR  PRES.  2 

SKY  RAD. 

WIND  DIR. 

6.205 

0 .000 

0.001 

5.096 

5.114 

4.225 

4.131 

4.895 

-0 . 092 

4.907 

No.  19 

No.  1  1 

No.  12 

No.  13 

No  ,  )4 

No.  IS 

No  .  16 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF ,B 

3.777 

3.813 

2.520 

0.001 

0.001 

0 . 001 

0.001 

6.205 

0 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) i 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

WG2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH (Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  119594 

1421  120757 

0  .  183 

94 

-0 . 009 

0.000 

0.000 

0.992 

0.952 

0 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT. REF. DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . tcini) 

(No . scans) 

(No . scans ) 

A(No . >.005V> 

B( No . > . 005V) 

(No . > .002V) 

(No  .  >5V ) 

(No . > 1 Hz ) 

(VAC) 

(Hz) 

0 

0 

tea 

0 

0 

0 

0 

0 

115.2 

59.81 

m 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL. 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMPI 

WIND  SPEED! 

DEW  POINT1 

TEMP .STRUC . 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  1EHI 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel  *M-2/3> 

(Deg .True) 

(Millibar ) 

(Watt /n2 ) 

(Celsius) 

(Kelvin ) 

11.959 

8.14 

10.11 

NO  DATA 

314.5 

1013. 3D 

1 . 28E  0 1 

13.425 

285.178 

AIR  TEMP .2 

WIND  SPEED2 

DEW  P01NT2 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR  PRES. 2 

(Celsius) 

(Meter/sec) 

(Celsius) 

(Kel .xM-2/3> 

(Meter  MSL) 

(Millibar) 

12.076 

7.74 

10 . 16 

NO  DATA 

0.22 

1014.40 

a 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP. 1 

VIR . TEMP . 1 

V. POT. TEMP . 1 

AFS. HUMID. 1 

REL .HUMID. I 

SPEC. HUMID. 1 

VAP . PRES . 1 

S . VAP . PRES . 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Mill  ibar  ) 

(Kel . xH-2/3) 

18.35 

12.139 

13.281 

13.461 

9 . 398E-03 

88.45 

7.625E-03 

12.366 

13.980 

NO  DATA 

HEIGHT,  22 

POT . TEMP . 2 

VIR. TEMP .2 

V. POT. TEMP .2 

ABB. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP  .  PRES . 2 

S. VAP .PRES.  2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Millibar  > 

(Millibar ) 

(Kel . kM-2/3 ) 

9.20 

12.166 

13.402 

13.492 

9.433E-03 

88.05 

7.649E-03 

12.417 

14.103 

NO  DATA 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nm 
DATA  AVERAGING  PERIOD i  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


0  CONTINUED  BELOW 


RUN  NUMBER:  7905022330  MARINE  SURFACE  LAYER  DATA 

START  TINE:  23:31:40  PST  NRL  MICROMETEOROLOGY  DATA 

START  DATE:  2  Hay  1979  (DAY  122)  SAN  NICOLAS  ISLAND,  CAL  NOHEN 

•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUS 1 NGER , 1 973 ) : 


PRINT  DATE.  11  JUN  19S0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Kin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  -UPPER  LEVEL,  2«=LOWER  LEVEL 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦-INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦•Stable,—  Unstable  > 
-0.051  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM-(Z1»Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.062 

Z/L  AT  10  MFTERS 
-0.04B 

Z/L  AT  Z! 

-0.009 

Z/L  AT  Z2 
-0.844 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-2.079C  02 

P8I 1  AT  Zl-  0.245489 
P8I I  AT  Z2-  0,139725 

P8I2  AT  Zl-  0,156793 
P8I2  AT  Z2-  0.087307 


MOMENTUM  FLUX 
(Nt/«2) 

-9.12E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.34E-05 

LA T .HEAT  FLUX 
(Watts/«2> 

5.77E  01 

SEN. HEAT  FLUX 
(Werts/nZ) 

7.84E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/ft2> 

I  2 BE  01 

TOTAL  MEAT  BUDGET  FLUX 
<Watts/n2) 

7.84E  01 

BOWEN  RATIO 
(no  unit*) 

0.136 


FRICTION  VELOCITY 
(H«tcrs/tec > 
2.720E-01 

SCALING  SPEC. HUMP. 
(Kg/Kg) 

-6.964E-05 


SCALING  POT.  TEMP. 
(Kel  vin) 

-2.311E-02 


ROUGHNESS  LENGTH 
(Meters) 

5 . 576E-05 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 

i  .  40  Jr-  -o.( 


GENERAL  FORM : DN/DZ* 
l (N1-N2) )/lLn(Zl/Z2>« 
(Z1«Z2) 1/2) 

N-WIND  SPEED  (M/sec > 
Z-HEIGHT  (Meters) 
DWS/DZ*  4.43E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGH1  (Meters  > 
D8H/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  <Htt#rD 
DPT/DZ-  -2-96E  03 


GENERAL  FORM :  N'SLQPE- 
( <  LnZl -PSI )- ( LnZ2-PSI )  1  / 
IN1-N2) 

N-WIND  SPEED  (M/**c> 
Z-HEIGHT  (M)  Vfrt.Aut 
PSI-PSI1 

WS  SLOPE-  1.47E  00 

N-SPEC.MUNIDITr  (Kg/Kg) 
Z-MEICNT  (M)  Ver t . Aii * 
PS1-PSIB 

SH  SLOPE-  -7.76E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  <M)  Vert.Aii* 
PSI-PSI2 

PTK  SLOPE-  -2.34E  01 

N-LnTEMP  STRUC  (K«H-2/3> 
Z-HEIGHT  (M)  V*r  t  .Ant 
PS I -NONE 

CT2  SLOPE-NO  DATA 


•  GENERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROFILE  PROFILE  BULK  BULK 

CONSTANT  ACCELERATION  TUR  PR ANDTL  TUR. SCHMIDT  SEN  HEAT  MOISTURE 

(No  unite)  <H/**c  2)  NUMBER  NUMBER  TRANBF . COEF .  TRAN8F.COEF. 

0.4  9.7959  0.74  0.74  0.92t-03  1.32E-03 

•  GENERAL  N0TE9: 

Accuracy  limitation  exceeded  far  nanvrantnt  af  Prafil*  Slap*  and/or  Partial  Deriuatlu*. 
Camputatian  executed  by  insertion  of: 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/*3) 

1 . 2329 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  K*1 . ) 
2.4165E%  02 

WATER  L AT. HEAT  VAP. 
(ITcal  /Kg> 

5.9052E  05 


*  CONTINUED  ON  NEXT  PACE 


58 


RUN  NUMBER :  7905022330 

START  TIME:  23:31:40  PST 

START  DATE:  2  May  1979  (DAY  122) 


MARINE  SURFACF  LAYER 
NHL  MICRQMETEGROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  ’’ATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROME TEOROl  DCICAL  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP  STRIIC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WI  TEMP 

VIR-UT  TEMP 

V.POT-WT  TEMP 

(Celsi us) 

(Me ter /sec > 

(Celsius) 

(Kel . xM-2/3) 

( Mil libar ) 

(Celsi us) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.062 

7.79 

10.15 

NO  DATA 

1014.30 

1 3 . 425 

-1 . 363 

-1 .265 

-0.037 

0 .06) 

HEIGHT 

POT. TEMP . 

VIR  TEMP . 

V. POT .TEMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S.VAP .PRES  . 

REF .INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3) 

(Percent ) 

(Kg/Kg) 

(Mill ibar s) 

(Mil 1 ibar s ) 

(Kel . xM-2/3 ) 

10.00 

12.160 

13.388 

13.486 

9.429E-03 

88.10 

7.646E-03 

12.412 

14  009 

NO  DATA 

«  BUI  K  AERUDYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦=UP,-*DOUN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


CRAD. RICHARDSON  NUMBER 
(♦=Stable,-=Uns table) 
-0.092  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH*( Z 1 *22) 1/2 
12.99 

Z/L  AT  GMH 
-0.108 

Z/L  AT  10  METERS 
-0.083 

MON IN- OBUKHOV  LENGTH 
(Meters) 

-1 .204E  02 


MOMENTUM  FLUX 
(Nt/*2> 

-8.57E-02 

HUMIDITY  FLUX 
(Kq/sec  n2> 

2.30E-O5 

LAT.HEAT  FLUX 
(U«  1 1  s/«2 ) 

5.68E  01 

SEN. HEAT  FLUX 
<Uatts/n2> 

1.38E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Net  Tft/n2 ) 

I.28E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/«2> 

8.34E  01 


FRICTION  VELOCITY 
(Heters/sec) 

2 . 635E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7, 065E-03 

SCALING  POT. TEMP. 
(Kelvin) 

-4. 199E-02 

ROUGHNESS  LENGTH 
(Meters ) 

4 . 942E-05 

DRAG  COEF.AT  10  METERS 
(Dinensi onless) 

1 . 144E-Q3 


WITH  LONG.  VELOCITY 
(Meter 2/s ec2) 
-6.946E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 
2.296E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

1  . 107E-02 


AIR  DENSITY 
<Kg/n3> 

1 .2332 

AIR  SPECIFIC  HEAT 
( ITcel ./Kg  Kel . ) 
2.4165E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kg) 

5.9049E  05 

VAP, PRES. AT  WT  LEVEL 
(Millibar ) 

15.424 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3) 

1  . 166E-02 

BAR. PRES. AT  UT  LEVEL 
(Mi 1 1  ibar ) 

1  0 1 5 . 5  (J 


BOWEN  RATIO 

(no  units.) 
0.243 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO, AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1  ASX 

142* 

1 31 X 

1 75X 

1  05X 

10X 

129X 

279X 

6SX 

1  09X 

39X 

85X 

1 31 X 

170X 

170* 

46X 

46X 

90X 

10X 

35X 

143X 

23X 

69% 

121X 

43X 

40% 

»  CONTINUED  BE LOU 


RUN  NUMBER: 
START  TIME: 
START  DATE; 


7905022330 
23:31 : 40  PST 
2  May  1979  (DAY  122) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JL’N  1980 

DATA  SAMPLING  RATE  (ALL  CHANNFLS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Hin 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


FLUX  PARAMETERS 
(♦*UP,-*DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( 4-xStab  le  ,  -=Unst  ab le  > 
-0.070  10  .  021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH  =  ( Z1 *Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.083  [0.021 

Z/L  AT  10  METERS 
-0  064  t0 . 021 

MONTH -OBUKHOV  LENGTH 
(Meters  > 

-1 . 562E  02 


MOMENTUM  FLUX 
( Nt/«2 ) 

-8.71E-02  ( 6 . 0E-02 1 

HUMIDITY  FLUX 
<Kg/sec  *2) 

2.30E-05  [B.0E-061 

LAT.HEAT  FLUX 
(Watts/n2> 

5.70E  01  I2.0E+D1) 

SEN. HEAT  FLUX 
< Wet  ts/«2> 

1  09E  01  I3.0£t001 


TOTAL  HFAT  BUDGET  FLUX 
< Watts/e?) 

8.23E  01  (3.0E*01J 

BOWEN  RATIO 
(no  units) 

0.207  10. 09) 


FRICTION  VELOCITY 
(Meters/sec  ) 

2.657E-01  [6  .  OE-021 

SCALING  SPEC .HUMID, 
(Kg/Kq) 

-7.026E-05  [3.0E-051 

SCALING  POT. TEMP. 
(Kelvin  ) 

-2.777E-02  12. OE-021 

ROUGHNESS  LENGTH 
(Meters) 

5155E-05  [6.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Watt  s/*2 )  (Meters) 

1.28E  01  (2.0E+01]  l  .  «20'»fc  -  U3  14.0E-041 


«  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THt 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAI  UES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-": 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL  POT. 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

C'OEF 

29% 

27X 

4% 

IX 

27X 

OX 

3X 

27X 

2X 

IX 

38X 

6X 

1.  X 

i 

1 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  layer  HlCROME  TEOROLQGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  1  Nf  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

>  «•  *  MICROHETEOROLUGICAL  DATA  t  *  «  « 


RUN  V  t-ER 
STAr  iME 
END  ’ 
START  DATE 


7905030000 
0  :  1  ;40  PSf 
0:31 : 30  PST 
3  May  1979  (DAY  123) 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


PRINT  DATE;  11  JUN  1900 
DATA  SAMPLING  RATE  (ALL  CHANNELS)!  6/Min 
DATA  AVERAGING  PERIODi  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2-LOWER  LEVEL 


No  .  00 

No  .01 

No.  02 

Nc  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  00 

No  .  09 

VOLT.RFF.A 

TEMP. STRUC. 1 

TEMP .STRUC. 

,2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR , PRES. 2 

SKY  RAD. 

WIND  DIR 

6.205 

0 . 000 

0.001 

5.08? 

5. 100 

4 . 191 

4 . 066 

4.901 

-0.092 

5.048 

NO  .  1  0 

No.lt 

No  .  12 

No  .  13 

No  .  14 

No  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAC 

ZERO  REF. 

SPARE  A 

SPARE  b 

VOLT. REF ,B 

3.776 

3.806 

2.521 

0.001 

0.001 

0.001 

0  .  001 

6.205 

*  DJCITAL  CHANNEL  RAW  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

US1EC 

WS2EC 

AIR  TEMP .  1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATHC  Meters ) 

(Volts) 

(Volts) 

(Volts) 

(Coeff .  ) 

(Coeff. > 

1411  11B699 

1421  119862 

0.183 

92 

-JO  ,  0  09 

0.000 

0  .000 

0.992 

0.952 

•  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT . REF .DEV 

VOLT .REF .DEV 

ZERO  RFF.DEV 

AC  VOLT. FLUX 

AC  FREQ .FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No .scans) 

(No . scans) 

(No.i 

leans) 

A<  No . ) . 005V) 

B<  No . > . 0  05V> 

(No . > .002V) 

(No . >5V) 

(No ,  MHz  ) 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0 

11S  .2 

59,81 

*  OBSERVED  MICROME TEOROL OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TFMP.l 
'Celsius) 
11.870 

WIND  SPEED1 
( Meter/sec ) 
8.08 

DEW  POINT 1 
( Celsi us ) 
10.03 

TEMP .STRUC. 1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR . 
(Deg .True) 
316.6 

BAR .PRES. 1 
(Mi  1 libar  ) 
1013.40 

SKY  RAD. 
(Watt /m2 ) 

1 . 2BE  01 

BULK  UT  I FMP 

(Celsius) 

13.424 

MEAN  AIR  TEMP 

(Kelvin) 

2BS.088 

AIR  TEMP. 2 
(Celsius) 

11 . 986 

WIND  SPEEDS 
(Meter/sec ) 
7.6? 

DEW  P0INT2 
(Celsi us) 

10 . 08 

TEMP .STRUC. 2 
(Kel . xM-2/3 ) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.25 

BAR .PRES  .2 
(Millibar  ) 
1014.49 

*  CALCULATED 

MICRDMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

10.35 

POT. TEMP  1 

(Celsius) 

12.050 

VIR .TEMP  .  1 
( Celsius) 
13.184 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  ( Kg/«3) 

13.364  9 . 34BE-03 

REL . HUMID . 1 
(Percent ) 
88.47 

SPEC. HUMID. 1 
(Kq/Kq) 

7 . 582E-03 

VAP .PRES . 1 
(Millibar ) 
12.297 

S. VAP .PRES.  1 
(Mil libar  > 
13.B99 

REE, INDEX  1 
(Kel . xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP. 2 
(Celsi us) 
12.076 

VIR. TEMP. 2 

(Celsius) 

13.305 

V. POT. TEMP. 2  ABS. HUMID. 2 
(Celsius)  (Kq/m3 ) 

13.395  9 . 385E-03 

REL .HUMID. 2 
(Percent ) 
88.08 

SPEC. HUMID. 2 
(Kg/Kq  > 
7.607E-03 

VAP .PRES. 2 
(Millibar ) 
12.351 

S.  VAP  .PRES. ?. 
(Millibar ) 
14.022 

REE. INDEX  2 
(Kel . xH-2/3) 
NO  DATA 

«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030000 
0:  1:40  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1!  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BU5INGER , 1 973) : 


STABILITY 


FLUX  PARAMETERS 
(♦=UP  DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,-* Unstable) 
-0.040  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM-(Z1 •73) I t? 
12.99 

7/L  A 1  CMM 
-0.049 

Z/L  AT  10  HFTERS 
-0.038 

Z/L  AT  Z1 
-0 . 070 

Z/L  AT  Z2 
-0.035 

MON IN- OBUKHOV  LFNGTH 
(Meter  *  > 

-2 .  639E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1 . 12E-01 

HUMIDITY  FLUX 
(Kq/sec  e?) 

2.54E-05 

LA T. HEAT  FLUX 
( Uatts/n2) 

6.2HE  01 

SEN. HEAT  FLUX 
(Watts/«2) 

8  56E  00 

Sr Y  AND  SOLAR  Hf AT  FLUX 
( Watt»/n2  > 

1  20E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watt  */m2) 

8  42F  m 


FRICTION  VELOCITY 
(Meters/sec ) 

3. 010E-01 

SCALING  SPEC . HUMD . 
<Kq/Kg> 

6.B41E-05 


SCALING  POT.  TEMP  , 
(Kelvin) 

279E-0? 


ROUGHNESS  LENGTH 
(Meters  > 

8. 141E-05 


DRAG  COEF .  AT  10  METERS 
( Dimensionless) 

1  '/Sill  0  1 


GENERAL  FORM : DN/DZ- 
[ (N1-N2) J/lLn(Zl/Z2>* 
( Z1  *Z2 ) 1 /2) 

N*WIND  SPEED  (M/sec > 
Z-HEIGHT  (Meters) 
DUS/DZ-  5.04E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z=HEIGHT  (Meters) 
D9H/DZ-  -8.92E-06 


N-POT , TEMP . (Kelvin) 
Z=HE IGHT  (Meters) 
DPT/DZ-  -2 , 97E-03 


GENERAL  FORM : 'N'SLOPE= 

[ <LnZl-PSI)-( LnZ2-PSI ) ] / 
IN1-N2) 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

ws  slope-  i.sse  oo 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HE IGHT  (M)  Vert. Ans 
PSI-PSI2 

SH  SLOPE-  -7.90E  03 

N-POT.TEMP. (Kelvin) 
Z-HEIGHT  <H)  Vert. Axis 
PS I -P SI 2 

PTK  SLOPE-  -2.37E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  At  71 
PSIl  AT  72' 
PS  12  AT  71 
PS  12  AT  72' 


0 . 203393 
H , 113643 
0  .  120873 
0  07(1553 


POUFN  RATIO 
(no  units) 
0.136 


■  GFNCRAl  CONSTANTS 


MISCELLANEOUS 


VON  K  ARMAN 

GRAVITATION 

PROF  11  E 

PROFIL  E 

BUI  K 

BULK 

CONSTANT 

ACCEl  ERAT ION 

TUR  PRANDTL 

TUR  SCHMIDT 

SEN  HEAT 

MOISTURE 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANSF  COEF  . 

TRANSF , COEF 

0  4 

9  7959 

0  74 

0.74 

0  9?E -  0  3 

1  32E-03 

AIR  DENSITY 
(Kg/mJ) 

1 .2335 


•  GENERAL  NOTFi 

Accuracy  Imitation  exceeded  For  neasgrenoni  of  Profile  Slope  and/or  Partial  Derivative, 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . > 
2.4164E  02 


SH1-8H2-  ♦  /-  . 0  8F  - 3  Kg/Kq 


WATER  LAT.HEAT  VAP . 
(ITcal . /Kg> 

5.9057E  05 


i 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030000 
0  :  l :4Q  PST 
3  May  1979  (  DAY  11*3) 


MARINE  SURF  ALE  LAYER 
NRL  MICROMETE  QROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


*  ESTIMATED  MICROME1 EOROLUGICAL  PARAMETERS  AT  1FN  METERS: 


AIR  TEMP, 
(Cel«l us) 
11.972 

HEIGHT 
<  Meters  > 
10  .  00 


WIND  SPEED  DEW  POINT 
(Heter/sec)  (Celsius) 


POT . TEMP , 
(Celsius) 
12.070 


VIR . TEMP . 
(Celsius) 
13.290 


TEMP.STRUC.  BAR. PRES. 
(Kel . »M-2/3)  (Millibar) 
NO  DATA  1014.40 

V. POT. TEMP.  ABS. HUMID. 
(Celsius)  (Kg/«3> 
13.388  9 . 30  IE- 03 


PRINT  DATE:  11  JtJN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  b/ftin 
DATA  AVERAGING  PERIOD:  30  Mm 


BULK  UT  TEMP  AIR-WT  TEMP  PQT-WT  TEMP  VIR-WT  TEMP  VPOT-WT  TEMP 


(Celsius) 

13.424 

REL .HUMID. 
(Percent ) 
B0 . 13 


(Kelvin ) 
-1  .  353 


(Kelvin) 

-0.133 


(Kelvin ) 
-0.035 


SPEC. HUMID.  VAP.PRES 
(Kg/Kg)  (NilliOai 

7.604E-03  12.344 


VAP.PRES .  S .VAP .PRES .  REF  INDEX 
(NilliOars)  (Mil libers )  (Kel.xM-2/3) 

12.344  14.007  NO  DATA 


*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦=UP ,-=DOUN> 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(+*S table, -“Unstable) 
'0.102  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH^(Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.119 

Z/L  AT  10  METERS 
-0 , 092 

MONIN-OBUKHGV  LENGTH 
(Meters) 

-1 . 092E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-8.27E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.31E-05 

LAT.HFAT  FLUX 
(War  ts/d?) 

5.72E  01 

SFN.HEAT  FLUX 
(Watts/ «2> 

1 .44E  01 

SKY  AND  SOLAR  HEAT  FLUX 
<Uatts/M2) 

1 . 28E  0  1 

TOTAL  HEAT  BUDGET  FLUX 
<Uitts/H2> 

8.44E  0 1 


FRICTION  VELOCITY 
( Meters/sec ) 

2.589E-Q1 

SCALING  SP1C. HUMID. 
(Kg/Kg) 

-7.239E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4 .465E-02 

ROUGHNESS  LENGTH 
(Meters) 

4, 613E-05 

DRAG  CQEF.AT  10  METERS 
(Dimensionless ) 

1 . 137E-03 


WITH  LONG.  VELOCITY 
( Met*r2/sec2 ) 
-6.702E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.312E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  ) 

1 . 156E-02 


AIR  DENSITY 
(Kg/«3> 

1 .2337 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4164E  02 

WATER  LAT.HEAT  VAP. 
(ITcal . /Kg) 

5.9054E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.424 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  1 66E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1015.60 


BOWEN  RATIO 
(no  units) 

0.252 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-'i 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL.POT. 

TEMP. 

ROUGH. 

LENGTH 

DRAG 

COEF 

127X 

127X 

113% 

164% 

94% 

10* 

1 23* 

259* 

57* 

108% 

30X 

77* 

113* 

167X 

167* 

46* 

46* 

95* 

10* 

35* 

140X 

23% 

69* 

1  18* 

43* 

.  40* 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030000 
0:  1 : 40  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICNOMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD:  30  Mm 


*  COMPOSITE  PROFtLE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  1  J ; 


FLUX  PARAMETERS 
(♦=UP,-=DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦«Stable,-*=uns table ) 
-0.067  10.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= ( Z1 *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.079  10.02) 

Z/L  AT  10  METERS 
-0.061  tO. 02) 

MON IN 'OBUKHOV  LENGTH 
(Meters) 

-1 . 636E  02 


MOMENTUM  FLUX 
(Nt/m2) 

-9.11E-02  C6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2.36E-05  18.0E-061 

LAT.HFAT  FLUX 
(Watts/«2> 

5.84E  01  (2 ■ 0E+0 1 ) 

SFN.HEAT  FLUX 
(Wat  ts/#2) 

1 . 1 5E  01  (3.0E+00) 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2> 

1 -2QE  01  (2  . 0E+0 1  1 


FRICTION  VELOCITY 
( Meter  s/sec > 

2.711E-01  [6.0E-02J 

SCALING  SPEC. HUMID. 
(Kq/Kq) 

- 7 . 0BTSF-05  [  3 . 0F-05 ) 

SCALING  POT. TEMP . 
(Kelvin) 

-2.B11E-02  C2.0E-02) 

ROUGHNESS  LENGTH 
( Meters  > 

5 . 882E-05  I6.0E-05) 

DRAG  COEF.AT  10  METERS 
(Meters) 

t  JY?i  u.t  (4.0E-C4J 


TOTAL  HFAT  BUDGET  FLUX 
<  Wa  tts/«2 1 
8.44F  01  [ 3 . 0E  +0 1  ) 

BOWEN  RAT IO 
(no  un  1 1  * ) 

0.212  10.08) 


DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEICHTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PtKCENT  DIFFERENCE  AND  ARE 


GRAD. RICH.  Z/I. 
NO. AT  GMH  AT  1 0M 


MOMENTUM  LAT.HFAT  SEN. HFAT  SKY  RAD,  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  SCL.POT. 
FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP, 


•  END  OF  DATA  RUN 


MARINE  SURFACE  LAYER  HI CR OrtETEORQl OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

a  »  a  *  MICROHETEORQLOGICAL  DATA  «  *  •  * 


RUN  NUMBER : 

7905030030 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

0:31:40  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M 

END  TIME: 

1 :  1:50  PST 

DATA  AVERAGING  PERIOD:  30 

M  i  r> 

START  DATE: 

3  May  1979 

(DAY  123) 

NOMENCLATURE 

l^UPPER  LEVEI  ,  2*1  OWER  1 

EVEL 

• 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC> 

No  .  00 

No  .  01 

No  .02 

No  ,  03 

No  .  04 

No  .  05 

Nc  .  06 

Nc  .  07 

Nc  -  08 

No  .  09 

VOLT. REF. A 

TEMP .STRUC. 

TEMP. STRUC. 

2  DEW  POINT 1 

DEW  P0INT2 

WIND  SPEEDl 

WIND  SPEEDS 

BAR  PRES. 2 

SKY  RAD. 

WIND  DIR  . 

6.205 

0.000 

0.001 

5.063 

5.083 

4.401 

4.270 

4.891 

-0  .  09? 

5  086 

No  .  10 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No.  15 

No  .  16 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT  REF  .B 

3.771 

3.803 

2.520 

0 .001 

0.001 

0.00] 

0.001 

6 . 205 

• 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS; 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

UTBFCAL 

WS1EC 

US2EC 

AIR  TEMP. 1 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coef  f . > 

1411  1 1 B0 1 1 

1421  119224 

0.183 

90 

-0 . 009 

U  -  000 

u .  oou 

0 . 992 

(1 .9*>? 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF .DEV 

VOLT. REF. DEV 

ZERO  RTF.  DEV 

AC  VOLT  F  LtJX 

ac  freq. Flux 

AC  VI  )L  TAL.F 

AC  FREQUFNCY 

(No . scans) 

(No . scans) 

( Nc . scans  > 

A( No . > . 005V) 

B<  No . ) . U05V) 

(No . > .002V) 

(No . >5V) 

( N  o .  ) 1  Hz ) 

(VAC) 

(Hz  > 

0 

n 

180 

0 

0 

0 

0 

0 

115.2 

59.00 

0 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  < INCLUDING  THE  ABOVE  CAI 

AND  ESCARPMENT  CORRECT  IONS >  TRANSLATED  INTO  ENGINEERING  UNITS 

AIR  TEMP . 1 

WIND  SPEEDl 

DEW  POINU 

TEMP .STRUC. 1 

WIND  DIR . 

PAW .  PRES . 1 

SKY  RAD. 

BUI  K  UT  T  trip 

MEAN  AIR  TEMP 

(Celsius ) 

(Meter/sec ) 

(Cels. us  > 

(Kel . xM-2/3) 

( Deg .True) 

(Mill lbar ) 

(Watt /n2 > 

(Celsius) 

(Kelvin  > 

11.801 

8.48 

9.92 

NO  DATA 

317.9 

1013.25 

1  .  28E  0  1 

1  3 . 419 

285.022 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  P0INT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR  PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *M-2/3) 

(Meter  MSL ) 

(Millibar ) 

1  1 . 922 

8.00 

9.97 

NO  DATA 

0 .20 

1014.35 

0 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP . 1 

VIR  .TEMP . 1 

V. POT .TEMP  .  1 

ABS, HUMID.  1 

REL  .HUrtID  1 

SPEC  HUMID. 1 

VAP .PRES. 1 

S  .  VAP .PRES. 1 

RFF  INDEX  1 

(Meters) 

(Celsius) 

(Celsi us) 

relsius) 

(Kq/m3> 

(Percent ) 

(Kq/Kg) 

(Mil  1 ibar ) 

(Mi  1  libar ) 

(Kel  iN  2/3 ) 

18.35 

11 .981 

13.105 

13.285 

9.279E-U- 

88.21 

7.525E-Q3 

12.203 

13.834 

NO  DATA 

HEIGHT ,  Z2 

POT. TEMP .2 

VIR . TEMP .2 

V.  POT. TEMP. 2 

ABS . HUM  I D . 2 

REL .HUMID .2 

SPEc.h.  -n.2 

VAP  PRES.? 

S . VAP . PRLS . 2 

r  E  F  INDEX  ? 

(Meters) 

(Celsi us) 

(Celsius) 

(Celsius) 

(Kg/*3) 

(Percent ) 

(Kg/Kg ) 

(Millibar > 

(hi  1 1 ibar ) 

(Kel  .  xM-2'3) 

9.20 

12.013 

13.232 

1 3 . 322 

9.320E-03 

B7 .83 

7.553E-Q3 

12.262 

13.961 

NO  DAT  f 

a  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


790503003G 
0:31:40  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROME  TFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE :  1 1  JUN  1«8Q 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mjn 
DATA  AVERAGING  PERIOD:  30  Mir. 

NOMENCLATURE:  1  *  UPPER  LEVEL,  2=  i  OWER  i  EVtL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS 

(♦=UP  , -=DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVE 


PROFILE  SLOPES 
(  1N.7R  WITH  HEIGHT. 


GRAD. RICHARDSON  NUMBER 
(♦=Stable,  -^Unstable) 
-0  ,  042  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
( Meter  >  GMH- (71»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 . 051 

Z/L  AT  10  METERS 
>0.040 

Z/L  AT  Zl 
-0 . 07.1 


Z/L  AT  Z2 
-0 . 036 

MONIN-OBUKHOV  LENGTH 
(H*t»rs) 

-2.528E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-1  . 28E-0 1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.73E-05 

LOT. HEAT  FLUX 
(Ua  t  ts/m2  > 

6.74E  01 

BFN.HEAT  FLUX 
(Wat  ts/«2) 

I . 09E  01 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  ts/n2> 

1  28E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watt  s/«2 > 

9.12E  01 


FRICTION  VELOCITY 
( M*ters/sec  > 
3.221E-01 

SCALING  SPEC . HUMD 
(Kg/Kg) 

“6.862E-05 


SCALING  POI .  TEMP. 
<K*l vin > 

-2.714E-02 


ROUGHNESS  LENGTH 
(Haters) 

1 .042E-04 


DRAG  COEF .  AT  10  METERS 
( Dimension  less  > 

1 . 7V7»  -  U.< 


GLNFRAL  FORM : DN/D7= 
t (N1-N2) 1 / [ L  n ( Z 1 /Z2 > « 
( Zl «Z2) I /2] 

N*W  I ND  SPEE  D  (M/sec  ) 
Z*HE I Ch T  (Meters) 
DWS/DZ=  5.3"E-0? 


N*SPEC . HUMIDITY  (Kq/Kg) 
Z*HE IGHT  (hetfrs) 
DSH/DZ=  -8.92E-06 


N=*POT . TEMP . (Kelvin) 
7 "HEIGHT  (Meters) 
DPT/DZ=  -3.53E-03 


GENERAL  TORN :  N  SLOPE  = 

1  *i  nZl  PSD-  <  L  nZ2-P  SI  )U 
[ N 1 -N2 ] 

N :  U  1 N I)  SPIED  (M/st-C) 

Z  =  HL  I GHT  <  M  )  Vert  .An? 

psi=p:.;ii 

WS  SLOPE ~  1  .241'  00 

N=SPEC  HUMIDITY  (Kg/Kq) 
Z* HE  1GMT  (M>  Ver 1  .Axis 
PSI -PSI2 

SH  SLOPE"  -7.8HF.  0  3 

N=POT  TEMP  (Kelvin) 

Z17  HEIGHT  (M)  Vert  .Axis 
PS!=PSI? 

PTK  SLOPE*  •  1  .  9VE  01 

N*LnTCMP  STRUt  .  <  K  xh  -2/3  > 
7  =  HE  I  GHT  (M)  Ver  t  Axis 
PSI*NONE 

ct?  slope  *no  data 


PSI1  AT  Zl*  0.210506 
PS  1 1  AT  Z2  =  0.117995 
PSI2  AT  Zl*  (1 .133569 
PST2  AT  Z2»  0.073337 


BOWEN  RATIO 
(nn  unite) 
0.162 


a  GENERAL  CONSTANTS: 


Ml SCELLANl  UUS 


VON  K ARMAN 
CONSTANT 
(No  unite) 
0.4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0,74 


profile 

TUR. SCHMIDT 

NUMBER 

0.74 


BULK 

SEN  HEAT 
TRANSF .COEF . 
0 .92E-03 


BULK 

MOISTURE 
T  RANSf  COEF . 
1 . 32E -03 


AIR  DENSITY 
( Kg/m.T  ) 

1  .2336 


•  GENERAL  NOTES  i 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  ana/or  Partial  Derivative 
Computation  executed  by  insertion  of: 


AIR  SPIC1FIC  HEAT 
UTcal  'Kg  Kel  ' 
4163E  02 


SH1-SH2*  ♦  /-  . 08F -3  Kg/Kg. 


WATER  LAT . HEAT  VAP 
<  I  Tc  *  1  .  /Kg  ) 

5 . 9 0 6 1  f  f>5 


a  CONTINUED  ON  NFXT  PAGE 


62 


RUN  NUMBER:  7985038030  MARINE  SURFACE  LAYER 

START  TIME  s  0  1 31  t  ^0  PST  «L  MICROMETEOROLOCY 

START  OATEs  3  Hay  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  It  JUN  1980 

DATA  SAMP l  NS  RATE  (All  CHANNELS);  fe/Min 

DATA  AVERAGING  PERIOD:  30  Min 


«  ESTIMATED  MICROMETEOROLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
11 .908 


WIND  SPEED  DEU  POINT 
(Het*r/*ec>  (Celsius) 
8.06  9.96 


TEMP.STRUC. 
(Kel . «H-2/3> 
NO  DATA 


BAR .PRES. 

(Millibar) 

1014.25 


BULK  WT  TEMP 

(Celsius) 

13.419 


AIR-NT  TEMP 
(Kel w in ) 

-1 .511 


POT-WT  TEMP 
(Kelvin) 

-1  .413 


VIR-UT  TEMP 

(Kelvin) 

-0.203 


V. POT-WT  TEMP 
(Kelvin ) 
-0.105 


HEIGHT 
(Meter*) 
10  .  00 


POT .TEMP . 
(Celsius) 
12.006 


VIR  TEMP . 
(Celsius) 
13.216 


V.PQT , TEMP . 

(Celsius) 

13.314 


ABS .HUMID . 

(Kg/*3> 

9.315E-03 


REL .HUMID, 
(Percent ) 
87.80 


SPEC. HUMID . 
(Kg/Kg) 
7.55QE-03 


VAP .PRES. 
(Mill ib*r s ) 
12.255 


S. VAP  .PRES  . 
(Mill ibars) 
13.946 


REF . INDEX 
(Kel . xM-2/3 ) 
NO  DATA 


e  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FR1EHF  ET  AL.1978): 


INFERRED 

STABILITY 


flux  parameters  inferred  inferred  mean  vertical 

(♦-UP, —  DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -“Unstable) 
-0.092  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH“(Zl*Z2)1/2 
12.99 

Z/L  AT  GMH 
-0.108 

Z/L  AT  10  METERS 
-0.083 

MON I N-QBUK  HO V  LENGTH 
(Meters) 

-1 . 207E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-9.3QE-Q2 

humidity  flux 

(Kg/sec  »2> 

2.49E-05 

LAT.HEAT  FLUX 
( Wa  t  ts/n2) 

6.16E  01 

SEN. HEAT  FLUX 
(Uatts/«2> 

1.56E  01 

SKY  AND  SOLAR  HEAT  FLU: 
(Wat  ts/n2) 

1.28E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2 ) 

9.00E  01 


FRICTION  VELOCITY 
(Meters/sec ) 

2.745E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.352E-05 

SCALING  POT. TEMP . 
(Kelvin) 

-4 . 544E-02 

ROUGHNESS  LENGTH 
(Meters) 

5.777E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 . 162E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-7 . 537E-02 

WITH  ABS.  HUMIDITY 
(Heter  Kg/sec  n3) 

2 . 490E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

1 . 247E-02 


AIR  DENSITY 
<Kg/n3  > 

1 .2338 

AIR  SPECIFIC  HEAT 
(ITcal . /Kg  Kel  -  ) 
2.4163E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.9058E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15418 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  . 166E-02 

BAR  .PRES.  AT  UT  LEVEL 
(Millibar) 

1015.45 


BOWEN  RATIO 
(no  units) 
0.253 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN .HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMM 

AT  |  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

121% 

121% 

111% 

163% 

88% 

10% 

121% 

252% 

56% 

108% 

33% 

76% 

111% 

165% 

165% 

46% 

45% 

93% 

10% 

35% 

138% 

23% 

68% 

116% 

43% 

40% 

»  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905030030 
0:31:40  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 i 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD .RICHARDSON  NUMBER 
(♦■8 table, -“Unstable) 
-0.063  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-< Zt *Z2) 1 /? 
12.99 

Z/L  AT  GMH 
-0.075  10.021 

Z/L  AT  10  METERS 
-0.058  (0.02) 

MONIN-OBUXHOV  LENGTH 
(Meters) 

-1 . 726E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1.03E-01  (6. (IE-021 

HUMIDITY  FLUX 
(Kg/sec  n2> 

2.34E-P5  (8.QE-061 

LAT.HEAT  FLUX 
(Watt»/n2) 

6.28E  01  [ 2 . GE  +  0  1 1 

SEN. HEAT  FLUX 
(Wat  t*/«2> 

1 . 32E  01  ( 3 . 0E+00 1 


TOTAL  HEAT  BUDGET  FLUX 
<  Wa  1 1*/«2 ) 

9 . 02E  01  ( 3 , 0E*0 1 ) 

BOWEN  RATIO 
(na  units) 

0.221  (0.08) 


FRICTION  VELOCITY 
( Meters/sec  > 

2.885E-01  (6.0E-02J 

SCALING  SPEC, HUMID. 
(Kg/Kg) 

-7.IA2E-05  13. PE-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-3.U7E-02  (2.0E-P2) 

ROUGHNESS  LENGTH 

(Meter*) 

7.460E-05  (6.0E-051 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  METERS 
(Watte/e2>  (Meters) 

1.28E  01  (2.0E+01)  1.330E-U3  (4.0E-041 


■  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT . 

ROUCH . 

DRAG 

NO. AT  GMH 

AT  IBM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF  . 

4tfl 

38% 

18% 

3% 

18% 

0% 

1% 

21% 

9% 

4% 

34% 

32% 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMF  f  E  UROl  UGICAI.  EXPERIMENT 


NAVAL  Rf  ST  ARCH  lA&ORATURY 

atmospheric  physics  branch 

MARINE  AIMOSPHfcRlC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALJfURNIA 

»  *  *  *  MlCRUHf  TEDR01  UGICAL  DATA  *  *  *  « 


RUN  NUMBER 
START  HUE 
END  TIME 
‘.TART  DATE 


79050  3(1 1 00 
1  :  2  :  0  PS  I 
1:32:10  PST 
3  May  1979  (DAY  123) 


PRINT  DATE  :  11  JUN  1 980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mir. 

DA  I  A  AVER AC INC  PERIOD  30  Min 

NOME  NCI  AT  URE  :  1MJPPER  LEVEL,  2*1  OUER  IEVEL 


*  ANALOG  CHANNI  L  RAU  DATA  (AVERAGE  VDL): 


No  .  00 

VOLT . REE  .A 
6  .  20  G 


No. 01  No. 02  No . 03 

1EMP.STRUC.1  UMP  .  3THUC  .2  DF  U  POINT  1 
0.000  0.001  5.0f>G 


Nc  .  04 

DFU  PITT  NT  2 
5.066 


No  .  Of, 

WIND  SPEED! 

4 . 452 


No  .  06 

WIND  SPEED2 
4.320 


No  .  0  7 
BAR .PRES. 2 
4.884 


No  .  08 
SKY  RAD. 
-0  092 


No . 10  No . 11  No . 12 

BULK  Ut  1  LHP  AC  FREQUENCY  AC  VIJl  T AGE 
.3.761  3.794  2.520 


No. 13  Nn. 14 

MANUAL  FLAG  7LRU  REE . 

0  .  001  0.00  1 


No  .  15 
SPARE  A 
U  DIM 


No  .  1  6 
SPARE  B 
0.001 


No  .  17 

VOLT  .f.EE  B 
6.205 


«  DIGITAL  CHANNEL  RAU  DATA  (AVERAGE): 


ESCARPMENT  DAI  A , 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT 


CORRECT  I LNS 


No . 1  No. 2 

F  IR  TEMP  .  1  AIR  TEMP .2 
1411  117445  1421  118649 


UPU1ND  NEAR  UPWIND  I  AND  DP  1 E CAL 
HFIGHT/LENCTH  PATH< Meters >  (Volts) 
0.183  H9  -0.009 


DP2T  CAI 
( Vo  1 1 s ) 
0.000 


U1BFCAL 
( Vo  1 1  5  ) 
0.000 


US1EC 
(CoeFf ■ » 
0 .992 


No  0V 
WIND  DIR 

5  05b 


W02LC 
(Coeff  ) 
U  .  952 


*  SYSTEM  HUUSEKEEP  INC  PARAME  IfcRS  TRANSLATED  INI!)  ENCINEER1NC  UNITS: 


MANUAL  FLAG  ERROR  COUNI  DATA  BASE 
(No  .leans'  (Nc  .  scans)  (Nc.si'dns) 

0  0  180 


VOLT. REF. DEV  VOL T . REF . DEV  ZERO  REF. DEV 
A(No  .  >  .  005V)  B(No  .  >  .  00F.V)  (No.>.UQ?V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  )5V)  (No  ) 1 H  z  > 

(I  0 


AC  VOLTALF 
(VAC  > 

115.2 


AC  FREQUENCY 
(Hz  ) 

59.79 


#  OBSERVED  MICROME  TEOROLOCICAl  PARAMF  TtRS  (INCLUDING  THT.  ABOVE  CAL  .  AND  FSCARPMLNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TTMP.l 
( Celsius  > 

1 1 . 744 

WIND  SPEED  1 
(Meter/sec ) 
8.58 

DF.W  POINT  1 
(Celsius) 
9.84 

If  MP . STRUC . 1 
(Kel . xh  2/3) 

NO  DATA 

WIND  DIR 
( Deg  True) 
317. 0 

BAR  PRES  1 
(Mi  1 libar ) 
1013  14 

SK  y  rad , 

(Wat  t/«2i 

1  .  2BE  1)  1 

BULK  WT  TEMP 
(Celsius) 

1  3 . 41  0 

ft  AN  AIR  TEMP 
i  Kel v in ) 
284.965 

AIR  TEMP  2 
(Cel si  us) 

1  l  . 865 

WIND  SPf E JJ 
<  Meter /sec ) 
8.09 

DEW  POINT 2 
(Celsius) 
9.87 

TF.MP  .STR1JC  .  2 
( K p 1  .  xM- 2/3) 

NO  DAI  A 

TIDE  TABLE 
i Meter  MSL> 
030 

BAR .PRFS.2 
<  Mi  1 1  lliar  > 
1014.24 

FALCUl HIED 

MICROMETEOROLCH 

•  HAL  PARAMETERS: 

HEIGHT,  ZI 

(Meters) 

18.35 

POT .TEMP . 1 
(Celsius) 

1 1 . 9?4 

VIR  .TEMP . 1 
(Celsi ns) 
13.041 

V.  Pill.  TEMP.  1  ABS.  HUMID.  1 
(Celsi. s)  (Kq/«3) 

13.221  9.231E-03 

RFL .HUMID . 1 
<  Percent  > 
88.07 

SPEC. humid.  : 
(Kg/Kq  ) 

7 . 485F  03 

1  VAP. PRES. 1 
(Mill i bar ) 
12. 138 

S  VAP .PRES. 1 
(Millibar  ) 
13.781 

REF  .INDEX  1 
(Kel  *M-2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 

9.20 

POT  TEMP  .2 
(Celsius) 
l 1 . V55 

VIR  TEMP  .2 

(Celsius) 

13.166 

V.  POT. TEMP  ?  ABS . HUM  ID.? 
(Celsius)  (Kg/n3 ) 

13.256  V.267E-0J 

Rf l  .  HUMID. L 
(Percent ) 
87.66 

SPEC  humid  ; 
(kg/Kq  > 

7 . 509E-03 

?  VAP .PRES  2 
(Mi llibar  ) 
12.190 

S  VAP  PRES. ^ 

( Mi  1 1 ibar ) 
13.906 

REF  INDEX  3 
(Kel . xM-2/3 ) 
NO  DATA 

*  CONTINUED  BELOU 


RUN  NUMBER: 

7905030100 

MARINE  SURFA(  F  LAYER 

START 

TIME: 

1:2: 

0  PST 

NRL 

MILROME  TtOROLOCY 

START 

DATE  : 

3  May 

1979  (DAY 

23) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE:  11  JlJN  1980 

DATA  f  AMT  LIK'C.  RATE  (AIL  LHANNELS):  6/Mjn 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE  CLIPPER  LtVll.,  2*I.0UER  l  EVEl 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAt UES  < BUSINGCR , 1 973 > ; 


STABIt  IT Y 


FLUX  PARAMETERS 
( *=UP,-*DOUN> 


SCALING  PARAMF TERS  PARTIAL  DERIVATIVES 


PROFILE  SI  OPES 
(  ♦  =  I  NCR  WITH  HEIGHT) 


GRAD  RICHARDSON  NUMBER 
(♦-Stable,  --=Ur»st  ab  1  e ) 
-0.040  AT  GMH 

GEOMETRIC  MEAN  HFIGHT 
(Meter)  GMH- <  Zl *Z?> 1/2 
1299 

7/L  AT  GMH 
-  0  .  049 

Z/L  AT  10  MF  TERS 
-0.030 

Z/L  AT  Z1 
-0 . 06V 

Z/L  AT  Z2 
-0  -  035 

MON  IN- OBUKHOV  LFNGTH 
( Meter  s ) 

-2.644E  02 


MOMENTUM  FLUX 
(Nt/r*2) 

-1  .  29F-01 

HUMIDITY  FLUX 
(Kg/sec  nZ) 

2.73E-05 

LAT.HEAT  FLUX 
(Wat  t%/«2 ) 

6.76E  01 

t;fn.heat  ftux 

(Ua  t  ts/«2> 

1 . 06E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  »*/«;?) 

» . 28E  0 1 

1I1TAI  HFAT  BUDGf  T  FLUX 
(Wat  ts/M2) 

9 . 11F  01 


FRICTION  VELOCITY 
( Me  ter s/sec ) 

3.2396  01 

SCALING  SPEC.  HUMD. 
(Kg/Kq  ) 

-6 .84  OF  -  Of, 


SCALING  POT.  ICMP. 
(Ke  l  win) 

-2632E-0P 


ROUGHNESS  LENGTH 
(Meters) 

1  •  0621  04 


DRAG  COF.F  AT  1  0  MF  TERS 
( I)  t  nenti  on  les*, ) 


GFNFRAL  F  ORM : DN/DZ* 

I (Nl- N2>  l/ll n(Zl/Z2)« 
( Z1 »Z2  > 1 /2 1 

N= W 1 ND  SPEED  <  M/ sec  ) 
Z=HE IGH  T  (Meters) 
DUS/DZ  =  5.42E-02 


N  -SP6  C . HUM 1 D I T  Y  (Kq/Kq) 
Z= HEIGHT  (Meters) 
DSH/DZ=  -R  92E-06 


N--POT  TEMP  .  (Kelvin  * 
Z  =  HF.  IGHT  (Meters) 
DPT/D7*  3  43E03 


GENERAL  FORM:  NSLOPE= 
l (LnZl-PSI >-(LnZ2-PSI  )  1/ 
IN1-N21 

N- WIND  SPEED  (M/5rr ) 

Z  =HE IGHT  (M)  Vert  Ax is 
PSI=PSII 

WS  SLOPE*  1  24T  00 

N  =  SF’EC  .HUMIDITY  (Kg/Kg) 
Z*HE  IGHT  (M  )  Ver  t  .  A*i  -  . 
PSI =PSI2 

SH  SLOPE*  -7.90E  03 

N=POT . TEMP  (Kelvin) 

7*  HE  IGHT  (M  )  Ver  t  Au« 
PSI *PSI2 

PTK  SLOPE*  -2  05L  01 

N*LnTEMP  STRUC  (K*M-2/3> 
7  =  HE  1  GH T  (M)  Ver  t.Aui 
PSI*NONE 

CT 2  SI UP E 1 NO  DATA 


PSI1  AT  Zl= 
PSI1  AT  Z2- 
PSI2  AT  Zl» 
PSI?  AT  Z?= 


0.203056 
0  ,  l  134.37 
0  .  12H651 
0  ,  070  422 


BOUFN  RATIO 
(no  umt«) 
0.157 


«  GFNrRAL  CONSTANTS 


Ml SCELLANE OUS 


VON  KARMAN 
f  OMSTANT 
(No  units) 
0 . 4 


GRAVITATION  PROFIU 
ACCEl  FRATIflN  TUR  .  PRANDTl 
CM/set  ?>  NIJMBFR 
9.7959  0.74 


PRflFIl  f 
TUR . SCHMIDT 
NUMRF  R 
0 .74 


BUI  K 

SF  N  HF  A  I 
TRANSF  T  (It  F 
0 . 92F  -  0  3 


BULK 

MOISTURE 
1 RANSF . COE  F 
1  32E-03 


AIR  DENSITY 
(Kg/n.3  ) 

1 .2330 


•  GENERAL  NOTfS: 

Accuracy  Imitation  e»f  eerted  for  neasure«ent  jf  Profile  Slope  and/or  Partial  Derivative 
Conputelion  e nee* ted  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . ) 
2.4162F  02 


SHI  SH2  ♦/  -  081-3  Kq/Kq  . 


WATER  l  AT . MEAT  VAP . 
(  I  Tc  a  1  .  /Kq  ) 

5  -064E  »5 


CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER 
START  TIMF 
START  DATE 

7905030100 

1 ;  2;  0  PST 
3  n«y  1979 

(DAY  123) 

KARINE  SURFACE  LAYER 

NRL  MICROHETEOROLOGY 

SAN  NICOLAS  ISLAND,  CAL 

ESTIMATED 

MICROME 1 EOROl OGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR .PRES . 

(Cel*i vs) 

(Meter/sec  > 

(Cel*i u«> 

<  Kel . nM-2/3) 

(Millibar) 

tl  050 

8. 15 

9.8Q 

NO  DATA 

1014 , 14 

HEIGHT 

POT .TEMP . 

VIR.TFMP . 

V.POT. TEMP . 

ABS .HUMID . 

( Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/n3  > 

10  .  00 

1 1 .948 

13.151 

13.249 

9 . 263E-03 

BUEX  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABOVE  ESTIMATED  VALUES 

PRINT  DATE:  11  JUN  1980 

data  sampling  rate  (all  channels):  6/mn 

DATA  AVERAGING  PERIOD:  30  Ain 


BULK  WT  TEMP  AIR-WT  TEMP 

pot-wt  temp 

VIR-WT  TEMP 

V. POT-WT  TEMP 

( Celsius) 

(Kelvin) 

(Kelvin) 

(Kel v  j  n) 

(Kel  vin  ) 

13.410 

-1 .559 

-1 .461 

-0.258 

-0 -160 

RFL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S. VAP .PRES  . 

REF . INDEX 

( Percent  > 

<  Kg/Kq ) 

(Millibars) 

(Millibar s) 

(Kel . »H-2/3> 

87.71 

7 .507^-03 

12.184 

13.892 

NO  DATA 

TEN  METERS 

(FRIEHE  et  AL, 

1978)  : 

INFERRED 

STABILITY 

FLUX  PARAMETERS 
(♦-UP  ,  —DOWN) 

inferred 

SCALINC  PARAMETERS 

INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD . R ICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

AIR  DENSITY 

(♦-Stable, —Unstable) 

<Nt/n2> 

(Meters/sec  > 

(Meter2/sec2) 

(Kq/«3) 

-0.091  AT  CMH 

-9.57F-02 

2.785E-Q1 

-7.754E-02 

1  .2340 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FI  UX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC  HEAT 

(Meter)  GMH  =  <  Z1*Z2)l/2 

(Kq/sec  «2> 

(Kq/Kq) 

(Meter  Kq/sec  «3 > 

( ITcal . /Kq  Kel .  ) 

22.99 

2 . 57E  -05 

-7.469E-05 

2 . 566E-05 

2.4162E  02 

Z/L  AT  GMH 

LAT. HEAT  FLUX 

SCALING  POT . TEMP  . 

WITH  POT. TEMPERATURE 

WATER  LAT. HEAT  VAP. 

-0.107 

< We  1 1 s/«2 ) 

(Kelvin) 

(Meter  Kel . /sec  > 

(ITcal  ./Kq ) 

6.35E  01 

-4.652E-02 

1 • 295E-02 

5.9061E  05 

Z/L  AT  10  METERS 

-0 . 082 

SEN. HEAT  FLUX 

ROUGHNESS  LENCTK 

VAP. PRES. AT  WT  LEVEL 

<U«tl«/n2> 

(Meters ) 

(Mil  1  lbar  ) 

MON1N-OBUKHOV  LENGTH 

1 .62E  01 

6. 094E-05 

15.406 

(Meters) 

-1 . 21 2E  02 

SKY  AND  SOLAR  HEAT  FLUX 

DRAG  COEF .AT  10  METERS 

ABS. HUMID. AT  WT  LEVEL 

(Wat  ts/«?> 

(Dinensionless) 

(Kq/n3> 

1 . 20E  0  1 

1 . 168F-03 

1  .  165E-02 

TOTAL  HEAT  BUDGET  FLUX 

BAR. PRES. AT  WT  LEVEL 

(Wat  ts/«2) 

(Millibar ) 

9.2SE  01 

1015.34 

BOWFN  RATIO 
<no  unite) 
0.255 


MFASUREMFNT  ERROR  ANAl  rSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROU  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or 


GRAD  RICH 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL  POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1 22X 

1 22% 

MIX 

163X 

89* 

10% 

122* 

25 2* 

56* 

108* 

34* 

76* 

til* 

164* 

CONTINUED 

164* 

BELOW 

46% 

45* 

92X 

10* 

35* 

137* 

23* 

68* 

115* 

43* 

40* 

RUN  NUMBER : 

7905030100 

MARINE  SURFACE  LAYER 

PRINT 

DATE  :  1 

1  JUN  1980 

START  TIME: 

1:2:  0  PST 

NRl  HICROMETE UROLOGY 

DATA 

SAMPLING 

RATE  (ALL  CHANNELS):  6/Min 

START  DATE: 

3  May  1979  (DAY  123) 

SAN  NICOLAS  ISLAND,  CAL 

DATA 

AVERAGING 

PERIOD:  30  Min 

COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUF  WEIGH) ED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MF ASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 

FLUX  PARAMETERS 

STABII ITY  (♦-UP DOWN)  SCALING  PARAMETERS 


GR AD. RICHARDSON  NUMBER 
(♦-Stable, -=Un%t able) 
•0.062  10.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
< Meter )  CMH- <21*72 >1/2 
12.99 

Z/L  AT  CMH 
-0.074  (0.02) 

Z/L  AT  10  METERS 
-0.057  10.021 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 759E  02 


MOMENTUM  FLUX 
<Nt/«2> 

-1.06E-01  (6.0E-021 

HUMIDITY  FLUX 
<Kq/sec  «2> 

2.60F-05  IB.0E-06) 

LAT  HEAT  FLUX 
<Wat  ts/*2> 

6.44E  01  I2.0E«at) 

SFN.HtAT  FLUX 
<Watl*/«2> 

1 . 34F  01  13. OEtOO I 

SKY  AND  SOLAR  HT  AT  FLUX 
(Walt  «i/W) 

1  28E  01  1 2 . 0 E ♦ 0 1 1 

nil  al  i  if  at  Budget  flux 

< Wat »»/«?> 

9,221  01  ( 3 . OF ♦O 1 ) 

BUWFN  RATIO 
<  n«  unite) 

0.221  10.08) 


r R If T I ON  VELOCITY 
( Meter s/*ec  > 

2  918F-01  I6.0E-0?) 

SCAL ING  SPEC . HUM l D . 
(Kq/Kq) 

-7.226E-05  I3.0E-051 

SCALING  POT .TEMP . 
(Kelvin  > 

3  088C-0.*  I2.0E-021 

ROUGHNESS  LENGTH 
( Muter* ) 

7.734F05  I6.0E-05) 

DRAG  COE  F  .AT  10  ME  TLRS 
<  Me  f  er  s  > 

l.-i.-Vi  n.i  14.  OF -041 


DIFFERENCE  Bl TWEEN  THF  PR UF ILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAlUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 


ABOVt  WMGMTED  COMPOSITF  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or--: 

IS  LARGER) 

•  ALL  values 

ARE 

GRAD. RICH 

Z/l 

MOMFNTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HF AT  BOWEN 

FRICTION 

SCL  .SPEC 

SCL .POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FI  UX 

FLUX 

FLUX  RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

42* 

40* 

17* 

4* 

21* 

0* 

1*  23* 

8* 

4* 

37* 

30* 

..’S* 

END  OF  DATA  RON 
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MARINE  SURFACE  LAYER  MICROMETEOROL OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  •  *  MICROMETEOROL OGICAL  DATA  •  •  • 


RUN  NUMBER] 
START  TIMEi 
END  TIME; 
START  DATE: 


7905038130 
1 (32(20  PST 
2:  2 1 1 0  PST 
3  May  1979  (DAY  123) 


PRINT  DATE;  tl  JUN  19B0 
DATA  SAMPLING  RATE  (ALL  CHANNELS);  A/M j n 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1  “UPPER  LEVEL,  ?»!.OWCR  LEVEL 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC > t 


No  .  00 

VOLT .REF. A 
6.205 


No. 01  No. 02  No. 03 

TEMP . STRUC . I  TEMP , STRUC . 2  DEU  POINT  1 
0.000  0.001  5.069 


No  .04 

DEU  P0INT2 
5.086 


No  .  05 

UIND  SPEEDI 
4.165 


No  .  06 

NIMD  SPEEDS? 
4.038 


No  .07 

BAR  PRES. 2 
4.888 


No  06 
SK  Y  RAD . 
-0.092 


No  .  09 
UIND  DIR. 
5.171 


No. 10  No. 11  No. 12 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
3.756  3.793  2.521 


No. 13  No. 14 

MANUAL  FLAG  ZERO  REF , 

0.001  0.001 


No.  15 
SPARE  A 
0 .001 


No  .  16 
SPARE  B 
0 . 001 


No  .  17 

VOLT .REF .6 
6.295 


*  DIGITAL  CHANNEL  RAM  DATA 

(AVERAGE) a 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND 

UIND  SPEED 

ESCARPMENT 

CORRECTIONS ; 

No  .  1 

No  .2 

UPUIND  NEAR 

UPUIND  LAND 

DP1FCAL 

DP2FCAL 

UTBF CAL 

US1EC 

US2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HE IGHT /LENGTH 

PATH(Meter s ) 

(Volts) 

(Volts) 

(Volts) 

(Coeff  ) 

(Coeff . ) 

1411  118323 

1421  119478 

0.199 

64 

-0.009 

0  .  000 

0  .  000 

0 .992 

0  .949 

*  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT. REF, DEV 

VOLT .REF .DEV 

ZERO  REF 

DEV 

AC  VOLT  FLUX  AC  FREQ , 

FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No. scans) 

(No . scans) 

(No  . 

scans) 

A( No . > .003V) 

B ( No . > ,005V) 

(No . ) ,002V) 

(No . >5V ) 

(No . > 1  Hz 

)  <  VAC ) 

(Hr) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59 . 79 

•  OBSERVED  HICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TEMP . 1 
(Celsius) 

11 .832 

UIND  SPEEDI 
(Meter /sec ) 
8.03 

DEU  POINT 1 
(Celsius) 
9.95 

TEMP .STRUC  1 
(Kel . xH-2/3) 
NO  DATA 

UIND  DIR. 
(Deq .True) 
320.8 

BAR  PRES.  1 
(Millibar) 
1013.20 

SKY  RAD. 
(Uatt/n2) 

1 . 28E  0 1 

BULK  U1  TEMP 
(Celsius) 

13.494 

MEAN  AIR  TEMP 
(Kelvin) 

285  050 

AIR  TEMP .2 
(Celsius) 

1 1 .948 

UIND  SPEED2 
( Meter /sec ) 
7.55 

DEU  P0INT2 
(Celsius) 
9.99 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.30 

BAR .PRES. 2 
(Millibar  > 
1014.30 

•  CALCULATED 

HICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zt 

(Meters) 

18.35 

POT . TEMP . 1 
(Celsius) 
12.012 

VIR .TEMP.  1 

(Celsius) 

13.139 

V . POT .TEMP. ! 

(Celsius) 

13.319 

ABS . HUMID . 1 
(Kq/«3) 

9. 301E-03 

REL .HUMID. 1 
(Percent ) 
88.25 

SPEC. HUMID. 
(Kq/Kq) 

7 . 544E-03 

1  VAP. PRES. 1 
(Millibar ) 
12.233 

S  .  VAP  PRES. 1 
(Hill  ibar  ) 

1 3 . 862 

REF  .  INDEX  1 
(K-l .xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT . TEMP . 2 

(Celsius) 

12.038 

VIP. TEMP. 2 

(Celsius) 

13.259 

V . POT . TEMP . 2 

(Celsius) 

13.349 

ABS. HUMID. 2 
(Kq/*3 ) 

9 . 332E-03 

REL. HUMID. 2 

(Percent) 

87.81 

SPEC. HUMID. 

(Kq/Kq) 

7.564E-03 

2  VAP. PRES, 2 
(Millibar ) 
12.278 

S  VAP  PRES. 2 
(Mi llibar ) 
13.9B4 

REF. INDEX  2 
(Kel  .  iH-.V3> 
NO  DATA 

•  CONTINUED  BELOU 


RUN  NUMBER]  7995030130 

START  TIME:  1 i 32: 20  PST 

START  DATEi  3  N«y  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mln 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOUER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973 > t 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP, --DOUN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦•INCR.MITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦■Stable, --Unstable) 
-•.035  AT  GMM 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-<Z1*Z2) 1/2 
12.99 

Z/L  AT  GHH 
-0.043 

Z/L  AT  10  NETER8 
-1.033 

Z/L  AT  Z1 
-0.061 

Z/L  AT  Z2 
-0.030 

MON I N-OBUX HOV  LENGTH 
(Meters) 

-3.033E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1  22E-01 

HUMIDITY  FLUX 
<Kq/**c  «2) 

2.63E-05 

LAT .HEAT  FLUX 
(Uatt*/*2) 

6.S0E  01 

SEN. HEAT  FLUX 
(Uat  t«/*2) 

B.S9E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uaf t*/n2) 

> . 28E  01 

TOTAL  MEAT  BUDGET  FLUX 
(Hit  t*/n2 ) 

8  64E  01 


FRICTION  VELOCITY 
( Heters/sec ) 

3. 145E-01 

SCALING  SPEC .HUHD . 
<Kq/Kq) 

-6.778E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-2. 188E-02 


ROUGHNFSS  LENGTH 
(Meters) 
9.549E-05 


DRAG  COEF.  AT  10  METERS 
( Dinensi onlets ) 

l  .9361.  -!).•> 


GENERAL  FORM : DN/DZ- 
I (N1-N2) )/(Ln(Zl/Z2>« 
<ZI*Z2> 1/21 

N-UIND  SPEED  (H/sec) 
Z-HEIGHT  (Meters) 
DUS/DZ-  5 . 34E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Meter* ) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin ) 
Z-HEIGHT  (Meters > 
DPT/DZ-  -2.88E-03 


GENERAL  FORM;'N'SLOPE- 
t  <LnZl-PSI)-<LnZ2-PSI ) 1/ 
IN1-N21 

N-UIND  SPEED  (M/*ec) 
Z-HEIGHT  ( M >  Vert. Axis 
PSI-PSI1 

US  SLOPE-  1.27E  00 

N-SPEC .HUMIDITY  (Kq/Kq) 
Z-HEIGMT  (M)  Vert  ,A«lt 
PSI-PSI2 

sh  slope-  -7.98E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE*  -2.47E  01 

N-LnTEMP .STRUC . (K«M-2/3) 
Z-HEIGHT  (M)  Vert  Axis 
PSI-NONE 

CT2  6LOPE-NO  DATA 


PBI 1  AT  Zl-  0.181635 
P8I1  AT  Z2"  0.100473 
PSI2  AT  Zl-  0.114371 
PBI2  AT  Z2-  0.962163 


BOUEN  RATIO 
(no  units) 
0.132 


•  GENERAL  CONSTANTS] 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

» . 7939  0 . 74 


PROFILE 
TUR  SCHM10T 
NUHBFR 
0.74 


BULK 

SEN  HEAT 
TRAN8F.COEF  . 
0 . 92E-03 


BULK 

H0I6TURE 
TRANBF . COEF . 
1 .32E-03 


AIR  DEN8ITY 
<Kq/*3  > 

I .2334 


•  GENERA!  NOTES  i 

Accuracy  llnttation  exceeded  for  neaturenent  of  Profile  Slope  and/or  Partial  Derivative. 
Canpvtatlen  execoted  by  tnsertlan  of; 


AIR  SPECIFIC  HEAT 
(ITcal./Kq  Kel . > 
2.4163E  92 


9H1-8H2-  ♦/-  . 9 BE -3  Kq/Kq. 


MATER  LAT. MEAT  VAP. 
(ITcal  ./Kq) 

3.90S9C  05 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905030130 
1  :  32  i  2  0  P  S  T 
3  Hay  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


*  ESTIMATED  MICROMETEOROl  OGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Celsius) 
11 . 934 


WIND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
7.61  9.99 


TEMP.STRUC. 
(Kel  .  *H-2/3> 
NO  DATA 


BAR .PRES. 

(Millibar) 

1014.21 


BULK  WT  TEMP 

(Celsius) 

13.404 


AIR-WT  TEMP 
(Kelvin ) 

-1 .470 


POT-WT  TEMP 
(Kel vin > 

-1 .372 


VIR'Wf  TEMP 
(Kelvin) 

-0 .159 


V. POT-WT  TEMP 
IKeJ  vin  ) 

-0 • 061 


HEIGHT 

POT. TEMP . 

VIR . TEMP . 

V.POT , TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC . HUMID . 

VAP . PRES . 

S. VAP .PRES . 

REF. INDEX 

(Met ere) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/n3) 

(Percent ) 

(Kg/Kg > 

(Millibars) 

(Millibars  > 

(Kel . xM-2/3) 

10.00 

12.032 

13.245 

13.343 

9 . 328E-03 

87,86 

7 .561E-03 

12.273 

13.969 

NO  DATA 

*  BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERT ICAL 

(♦-UP,  -DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD, RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.106  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«(Z1*Z2)t/2 
12.99 

Z/L  AT  GMH 
-0.124 

Z/L  AT  10  METER j 
-0 . 095 

MON IN- OBUKHOV  LENGTH 
(Meters) 

-1.0S1E  0? 


MOMENTUM  FLUX 
(Nt/r*2> 

-8. 08E-02 

HUMIDITY  FLUX 
(Kq/sec  t%2) 

2.33E-05 

LA T .HEAT  FLUX 
(Mat ts/M?) 

5.75E  01 

SF  N . HE  AT  FLUX 
(U«tts/n2> 

I .45F  0! 

SKY  AND  SOLAR  HEAT  FLU: 
(War  t*/«2> 

1.20E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/*2> 

8.48E  01 

BOUFN  RATIO 
(no  unit;.) 

0.252 


FRICTION  VELOCITY 
(Meters/sec ) 

2.559E-G! 

SCALING  SPEC  HUMID. 
(Kg/Kg) 

-7.371E-Q5 

SCALING  POT. TEMP. 
(Kelvin) 

-4 .534F-02 

ROUGHNESS  LENGTH 
( Meters ) 

4. 409E-05 

DRAG  COEF.AT  10  METERS 
(Dmensionless) 

1 . 132E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-6. 548E-02 

WITH  AES,  HUMIDITY 
(Meter  Kg/ sec  «3) 

2 . 327E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

1  .  160F-02 


AIR  DENSITY 
( Kg/n3 ) 

1.2337 

AIR  SPECIFIC  HEAT 
< I  Teal ./Kg  Kel  . ) 
2.4163E  02 

WATER  LAT.HEAT  VAP , 
(ITcal . /Kg) 

59056E  05 

VAP , PRES. AT  UT  LEVEL 
(Millibar) 

15.402 

ABS. HUMID. AT  U  T  LEVEL 
( Kg /m3 ) 

1  .  165E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1015.41 


•  r.  iSUREMf  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PfRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARF  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-" 


GRAD. RICH 

Z/L  MOMENTUM 

LAT.HEAT 

sen.hfat 

SKY  RAD, 

TOTAL  HEAT 

BOWEN  FRICTION 

SCL . SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO  VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

122X 

1222 

1062 

1602 

9)2 

102 

1212 

2522  532 

1072 

382 

732 

1062 

1662 

1662 

462 

452 

942 

102 

352 

1402  232 

6R2 

1172 

432 

4  0% 

CONTINUED 

BELOW 

RUN  NUMBER 

7905030130 

MARINE  SURFACE  LAYER 

PRINT  DATE: 

11  JUN  1980 

START  TIME 

1:32:20  PST 

NRi 

hicroneteorology 

DATA  SAMPLING 

RATE  (ALL 

CHANNELS) ; 

6/Min 

START  DATE 

3  May  t979 

(DAY  123) 

SAN 

NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD: 

30  Min 

COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MF  AStJREMENT  UNCERTAINTY  INDICATED  IN  t  ]  ; 


FLUX  PARAMETERS 
(♦-UP , --DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦•Stable, --Unstable) 
-0 . 065  10.021  AT  GMH 


MQMFNTUM  flux 
<Nt/m2) 

-9.33E-02  I6.0E-021 


FRICTION  VELOCITY 
( Meter  s/sec ) 

2.736E-01  [6.0E-021 


GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- < Z1 »Z2> 1 /2 
12.99 


HUMIDITY  FLUX 
(Kq/sec  «2) 

2.39E-05  IR.0E-061 


SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.14QF-05  13. OF -051 


Z/L  AT  GMH 
-0.077  10.021 

Z/L  AT  10  METERS 
-0.059  10.021 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 607E  02 


LAT.HEAT  FLUX 
(Wat  ts/«2 ) 

5.92E  01  [ ? . 0E  +  0 1  ) 

SFN.HEAT  FLUX 
(Wat  t*/«2> 

I . 1 SF  01  13.0E+001 

SKY  AND  SOLAR  Hr AT  FLUX 
(Watt  s/n2 > 

I  .28E  01  I?  .  0E»QM 


SCALING  POT . TEMP . 
(Kelvin) 

-2 . 766F-02  12.0E-02J 

ROUGHNESS  LENGTH 
( Meters ) 

6.315E-05  [6  0E-Q5) 

DRAG  COEF  AT  10  METERS 
( Meter*) 


TOTAL  HEAT  BUDGET  FLUX 
(Uatt»/n2> 

B.52E  01  t.l.OE  +  OU 


BOWEN  RATIO 
(no  unit*) 

0.209  II).  08) 


•  DIFFERENCE  BFTWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUtFD  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTF  VALUE  IS  LARGFR).  ALL  VALUES  ARE 
I  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

I. AT  .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCI  SPEC 

SCL .POT  . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  , 

I.ENG1M 

COEF 

562 

532 

242 

72 

262 

02 

12 

302 

122 

42 

482 

422 

e  (NO  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  HICROME  TEOROLOGICAL  EXPERIMENT 

NAVA!  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

t  •  »  »  M  T  CROMETEOROLOC1CAL  DATA  •  •  •  • 


RUN  NUMBER: 
START  TIME: 
END  TIME: 

START  DATE: 

7905030200 

2:  2 : 20  PST 

2:32:10  PSf 

3  May  1979  (DAY  123) 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 

DATA  AVERAGING  PERIOD:  31)  Min 

NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 

ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC )  : 

No  .  00 

VOLT .REF. A 
6.205 

No. 01  No. 02  No. 03 

TEMP. STRUC. 1  TEMP .SIRUC.P  DEW  PQ1NT1 
0.000  0.001  5.062 

No  .  04 

DEW  POINT2 
5.082 

No  .  05 

WIND  SPEED! 
4.309 

No  .  06 

WIND  SPEED2 
4.150 

No  ,  07 

BAR .PRES. 2 
4.891 

No  .  08 
SKY  RAD 
-0 . 092 

No  .  1  0 

BULK  W1  TEMP 
3.744 

No. 11  No. 12  No  13 

AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAC 

3.782  2.520  0.001 

No  .  14 

ZERO  REF. 
0.001 

No  .  15 

SPARE  A 

0.001 

No  .  16 

SPARE  B 

0  .001 

No  .  17 

VOLT. REF. B 
6.205 

*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE ) : 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No.  l  No. If 

AIR  TEMP  .  1  AIR  TIMP.2 

MM  1 18459  1421  119656 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HE.  IGHT /LENGTH  PATH(Meters)  (Volts) 
0.199  6 4  -0.009 


DP2ECAL 

(Volts) 

0.000 


WTBFCAL  US1EC 

(Vo  Its  )  (Coeff .  ) 

0.000  0.992 


*  SYSTEM  HOUSEKEEPING  PARADE IERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR  . 
5.291 


WS2EC 
(Coeff . > 
0.949 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (Nc. scans) 

o  o  iao 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF . DEV  AC  VOLT. FLUX 
A(Nc . > . 005V)  B( No . > . 005V )  (No. >. 002V)  (No.)5V) 

0  0  0  0 


AC  FREQ. FLUX 
(No .  >lHt) 

0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Hz  ) 

59 . 78 


*  OBSERVED  MICROMETEOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TLMP.l 
(Celsius) 

1 1 . 84ft 

WIND  SPEED1 
<  Me ter /sec ) 
8.30 

DEW  POINT  1 
(Celsi us) 
9.91 

TEMP . STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 

( Deg .True) 
324.9 

BAR .PRES. 1 
(Millibar ) 

1013.25 

SKY  RAD. 

(Wat  t/«2 ) 

1  . 28E  01 

BULK  WT  TEMP 
(Celsius) 

1 3 . 393 

MEAN  AIR  TEMP 

(Kelvin) 

285.066 

AIR  TEMP. 2 
(Celsius) 

I l .966 

WIND  SPEED2 
( Meter/sec ) 
7.75 

DEW  POINT? 
(Celsius) 
9.97 

TEMP  STRUC. 2 
(Kel . xM-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.30 

BAR. PRES. 2 
(Millibar) 
1014.35 

*  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT .TEMP . 1 
(Celsius) 
12.026 

VI R . TEMP . 1 

(Celsius) 

13.149 

V  .POT .TEMP . 1 
(Celsius ) 
13.329 

ABS .HUMID. 1 
(Kg/n3) 

9 . 275E-03 

REL .HUMID.  1 
(Percent ) 
87.92 

SPEC. HUMID. 
(Kg/Kg  ) 
7.523E-03 

1  VAP. PRES. 1 
(Mill i bar ) 
12.200 

S .VAP .PRES. 1 
(Millibar ) 

1 3 . 875 

REF, INDEX  1 
(Kel . xH -2/3  > 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

12.056 

VIR .TEMP.? 

(Celsius) 

13.275 

V.  POT .TEMP .2 

(Celsius) 

13.365 

ABS .HUMID . 2 

(Kg/m3> 

9.316E-03 

REL. HUMID. 2 
(Percent ) 
87.55 

SPEC. HUMID. 

(Kg/Kg) 

7.551E-03 

2  VAP .PRES. 2 
(Millibar  > 
12.258 

S . VAP .PRES.? 
(Mill ibar ) 
14.001 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

*  CONTINUED  BELOW 

RUN  NUMBER:  7905030200 

START  TIME:  2:  2:20  PST 

START  DATE:  3  May  1979  (DAY  123) 

MARINE  SURFACE  LAYER 

NRL  MICROMETEOROLOGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  f  HANNELS > :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1 -UPPER  LEVEL,  2*L0WER  LEVEL 

»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1 973 > : 


STABILITY 


FLUX  PARAMETERS 

PROFILE  SI  OPES 

(♦■UP  ,— DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦* INCR . UI TH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 
( +*S table, -“Unstable) 
-0.031  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z1 *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.038 

Z/L  AT  10  MFTERS 
-0.029 

Z/L  AT  Z1 
-0 . 054 

Z/L  AT  Z? 

-0  .  027 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-3.404E  02 

PBI1  AT  Zl-  0 .165112 
PSI1  AT  Z2*  0.090620 

PSI2  AT  Zl-  0.103775 
PSI2  AT  22*  0.055919 


MOMENTUM  FLUX 
<Nt/m2> 

-l . 57E-0 1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.96E-05 

LAT.HEAT  FLUX 
(Wetts/n2> 

7.31E  01 

SEN . HEAT  FLUX 
<  Wa t  te/n2 ) 

1  .  12E  01 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/n2> 

I  .  28E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Ua  1 1%/«? ) 

9.72F.  01 

ROWFN  RATIO 
<nn  units) 

0.153 


FRICTION  VELOCITY 
(M«ters/sec) 

3 . 563E-0 1 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.730E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.523E-02 


ROUGHNESS  LENGTH 
(Meters) 

1 . 4V2E-D4 


DRAG  COEF.  AT  10  METERS 
(Dimension  less ) 

2 . 3 US i  l)j 


GENERAL  F ORM : DN/DZ* 

( (Nl-N2U/'lLn(Z1/72)« 
(Z1«Z2)1/21 

N-WIND  SPEED  (M/sec ) 
Z-HEICHT  (Meters) 
DWS/DZ*  6 . 12E-02 


N=SPEC  HUMIDITY  (Kg/Kg) 
Z*=HE  I GHT  (Meters) 
DSH/DZ*  -8.92E-06 


N*POT . TEMP . (Kelvin) 
Z*HE IGHT  (Meters) 
DPT/DZ*  -3.34E-03 


GENERAL  FORM .  '  N ' SLOPE* 

1  (LnZl-PSl)-UnZ2-PSI>)/ 
IN1-N2] 

N*U  I Np  SPEED  <M/spc  > 
Z=HEIGHT  ( M )  Vert. Axis 
PSI*PSI I 

WS  SLOPE*  1  12E  00 

N* SPEC- HUMIDITY  (Kg/Kg) 
Z*MF  IGHT  < M )  Vert .Axis 
PSI-PSI2 

SH  SLOPE-  -0.0 3E  03 

N*PQT , TEMP , (Kelvin) 
Z’HEIGHT  (M  >  Vert . Axis 
PSI-PSI? 

PTK  SLOPE-  -2.14E  01 

N*LnTEMP . STRUC . (KxM  2/3) 
Z*HE I GHT  (M)  Ver 1  Axis 
PSI-NONE 

CT2  SLOPE-NC1  DATA 


•  GENERAL  CONSTANTS: 


MISCELLANC OUS 


VON  KARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0 .74 


BULK 

SEN  HEAT 
TRANSF . COEF . 
0 .92E-03 


BULK 

MOISTURE 
TRANSF. COEF . 
1 . 32E-03 


AIR  DENSITY 
(Kg/*3  > 

1  2334 


•  GENERAL  NOTES: 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPICIFIC  HEAT 
(Heal  -  /Kg  Kel  .  ) 
2.41&3E  02 


SHI  -SH2-  ♦  /-  . 0BE-3  Kg/Kg. 


WATER  LAT  MEAT  VAP . 
( ITcal  ■  /Kg) 

5.905BE  05 


»  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  7905030200  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  2:  2:20  PST  NRL  MICKOMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 

START  DATE:  3  May  1979  (DAY  123>  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROME TEOROl  OGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP.  WIND  SPEED  DEU  POINT  TEhP.STRUC.  BAR. PRES.  BULK  NT  TEMP  AIR-UT  TEMP  ROT-WT  TEMP  VlR-WT  TEMP  V.POT-WT  TEMP 

(Celeiue)  (Meter/see)  (Celsius)  (Kel.xM-2/3)  (Millibar)  (Celsius)  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

11.951  7.82  9,9*.  NO  DATA  1614.25  13.393  -1.442  -1.344  -0.134  -0.036 

HEIGHT  POT. TEMP.  VIR.TEMP.  V. POT. TEMP.  ABS. HUMID.  REL. HUMID,  SPEC. HUMID.  VAP.PRES.  S.VAP.PRES.  REF. INDEX 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/n3)  (Percent)  (Kg/Kg)  (Millibars)  (Millibars)  (Kel.»H-2/3) 

10.00  12.049  13.259  13.357  9.311E-03  87.60  7.547E-03  12.251  13.986  NO  DATA 

»  BUI K  AERODYNAMIC  CALCUl  ATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  < FRIEHE  ET  AL,1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (♦■UP,—  DOUN)  SCALING  PARAMETERS  VELOCITT  COVARIANCE  MISCELLANEOUS 


GRAD. RICH.  VSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY  WITH  LONG.  VELOCITY  AIR  DENSITY 

(♦^Stable, --Unstable)  (Nt/r*2)  (Meters/sec)  ( Meter2/sec2>  (Kg/«3) 

-0.096  AT  GMH  -8.64E-02  2.647E-01  -7.006E-02  1.2337 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID.  WITH  ABS.  HUMIDITY  AIR  SPECIFIC  HEAT 

(Meter)  CMH*(Zl»Z2>l/2  (Kg/s#c  *2)  (Kg/Kg)  (Meter  Kg/sec  «3)  (ITcal./Kg  Kel.) 

12.99  2.40E-05  -7.357E-Q5  2.402E-05  2.4163E  02 


Z/L  AT  GMH 

-0.112 

Z/L  AT  10  METERS 
-0 . 086 

MON IN-OBUKHOV  LENCTH 
(Meters ) 

-I . 157E  02 


LAT.HEAT  FLUX 
(Watt  s/n2> 

5.94E  01 

SFN . HEAT  FLUX 
(Uatts/n2) 

1 . 46E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(WattS/n2> 

1 . 28E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Uarts/n2) 

8.6BE  01 


SCALING  PUT. TEMP. 
(Kelvin) 

-4 .408E-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 025E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 . 146E-03 


WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  ) 

1 . 167F-02 


WATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

5 . 9" 55E  05 

VAP .PRES. AT  UT  LEVEL 
(Hill ibar ) 

15.391 

ABS. HUMID. AT  WT  LEVEL 
( Kq/n3) 

1 . 164E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1015.45 


BOWEN  RATIO 
(no  units) 

0.245 

*  MEASUREMENT  ERR UR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

VALUES. 

.  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  “♦or - 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN, HEAT 

SKY  RAD. 

TOTAL  MEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL. POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

109X 

109% 

95* 

154X 

BIX 

10X 

1 I6X 

234X 

47X 

106X 

33X 

67X 

95X 

167% 

167X 

46* 

45X 

95X 

10* 

35X 

140X 

23X 

60X 

1 18X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905030200 
START  TIME:  2:  2:20  PST 
START  DATE:  3  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  ) : 


FLUX  PARAMETERS 
(♦*UP,-*DOWN> 

MOMENTUM  FLUX 
<Nt/«2> 

-1.09E-01  (6.0E-021 

HUMIDITY  FLUX 
(Kq/eec  n2) 

2.53E-05  I  8 , OE-061 

LAT.HEAT  FLIIX 
(Wat  ts/«2) 

6.25E  01  1 2 . 0E*Q 1  ] 

SEN. HEAT  FLUX 
(Watts/n2) 

1 . 27E  01  ( 3 . OE  +  Ofl  ) 

SKY  AND  SOLAR  HEAT  FLUX 
(W*tts/«2) 

1  28E  01  C  2 . OF ♦ 0  1  ) 

TOTAL  HFAT  BUDGET  FLUX 
<  Wat  t*/*?> 

8.92F  01  ( 3 . 0E+0 1 ) 

BOWEN  RATIO 
(no  unite) 

0.211  (0. 08) 


DIFFERENCE  HI  TWEEN  THF  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 


C.RAD. RICHARDSON  NUMBER 
( +=S table , -*Unetab le ) 

-  0 . 056  [0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-* ( Z1  »Z2)  1  /2 
12.99 

Z/L  AT  GMH 
-0.067  10. 02) 

Z/L  AT  10  METERS 
'0.052  (0.021 

MONTH -OBUKHOV  LENGTH 
( Meter e ) 

-1  . 920E  OP 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter e/eec  > 

2.946E-01  (6.0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kq  > 

-7 . 1 12F-05  C3.9E-05J 

SCALING  POT. TEMP , 
(Kelvin ) 

-2.936E-02  ( 2 . 0E-02 ) 

ROUGHNESS  LENGTH 
( Meter e ) 

8 . Q79E-05  [6.0E-051 

DRAG  COEF.AT  10  METERS 
<  Metere) 

i-4V0t-»M  [4.0E-04] 


GRAD .RICH. 
NO. AT  GMH 


7/1. 

AT  1  DM 


MOMENTUM 

FLUX 


L AT .HFAT 
FI  UX 


Sf  N. MEAT 
FI  UX 


SKY  RAD. 
FI  IJX 


TOTAL  HEAT 
ft  UX 


BOWEN 

RATIO 


FRICTION  SCL . SPEC  SCL . POT . 
VELOCITY  HUMIDITY  TEMP. 


ROUGH. 

LENGTH 


DRAG 
CUEF  . 


•  END  OF  DATA  RUN 


69 


MARINE  SURFACE  LAYER  MlCkOMETEOROLOCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RE5EARCH  STATION 
SAN  NJCOLAS  ISLAND,  CALIFORNIA 

•  «  »  *  MICROMETF.OROLOG1CAL  DATA  «  *  *  * 


RUN  NUMBER : 
START  I  THE: 
END  TIME: 
START  Df'TE  : 


7905030230 
2:32: 20  PST 
3:  2:30  PST 
3  May  197?  (DAY  123) 


PRINT  DATE:  II  TUN  1 98(3 

DATA  SAMPLING  RATT  (ALL  CHANNELS) i  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2^L0WER  LEVEL 


ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC ) : 


No  .  00 

No  .01 

No  .0? 

No  .03 

No  .  04 

No  .  05 

No  .  0b 

Nc  .  U7 

No  .  08 

VOLT .REF. A 

TFMP .STRUG. 1 

TEMP. STRUG. 2  DEW  POINTl 

DEW  P0INT2 

UIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD 

6.205 

0.000 

0.001 

S.  061 

5.077 

4 . 086 

3.946 

4 .890 

-0 ■ 092 

No.  10 

No.lt 

No.  12 

No  ,  13 

No  .  14 

No.  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FRFQUENCY 

AC  VOL  TACE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARF  b 

VOLT. REF. B 

3.732 

3 . 783 

2.521 

0 .001 

0.001 

0  .  001 

0.001 

6.205 

No  .  09 
WIND  DIR. 
5.429 


DIGITAL  CHANNFL  RAW  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  I 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

WIBFCAL 

WS1FC 

WS2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff 

1411  117794 

1421  118966 

0  .  199 

65 

-  0 . 009 

0  .  0  0 1) 

0.000 

0 ,992 

0.949 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOL  I . REF . DEV  VOLT . REC . DEV  7FRO  REF. DEV  AC  VOLT. FLUX  AC  FREQ.  FI UX  AC  VULTAGf 

(No. scans)  (No. scans)  <Nc. scans)  A(No.).005V>  B(Nc  .  >  .  005V>  (No.  >.  002V)  (No.)5v)  (No.MHz)  (VAC) 

0  0  1B0  0  0  I)  0  0  115.2 


AC  FREQUENCY 
(Hz  ) 

59 , 78 


OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
<  Celsius ) 

1 1 . 779 

UIND  SPEED! 
(Meter /see ) 
7. 88 

DEU  POINTl 
(Celsius) 
9.90 

TEMP .STRUC . 1 
(Kel . xM-2/3) 
NO  DATA 

UIND  DIR  . 
(Deg .True) 
329.6 

BAR .PRES. 1 
(Mil  I ibar > 
1013.23 

SKY  RAD. 

(Wat  T/n2> 

1 . 2BE  01 

BULK  UT  TEMP 
(Celsius) 

13 .381 

Mb  AN  AIR  TEMP 

(Keluin) 

2G4.99U 

AIR  TEMP  .2 
(Celsius) 

I l .897 

UIND  SPEED2 
( Meter /sec ) 
7.38 

DEW  P0INT2 
(Celsius) 
9,94 

TEMP .STRUC. 2 
(Kel . xH-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.27 

BAR .PRFS.2 
(Mill i bar  > 

1C  14 . 32 

CALCULATED 

MICR i JMETEDROLOG ICAL  PARAMETERS: 

HEIGHT,  Z 1 

(Meters) 

18.35 

POT. TEMP . 1 
(Celsius) 

11 .959 

VIR .TEMP.  1 

(Celsius) 

13.082 

V.POT. TEMP.  I 

(Celsius) 

13.262 

ABS. HUMID. I 

(Kg/n3> 

9.273E-03 

RFL .HUMID. 1 
(Percent ) 
88.27 

SPEC • HUMID . 1 
(Kg/Kg  ) 

7 . 519E-03 

VAP  PRFS. J 
(Mil l ibar > 

1? . 194 

S  VAP .PRES . 1 
(Mil  1  ibar ) 
13.8M 

REF. INDEX  1 
<Kel. xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9,20 

POT .TEMP .2 
(Celsius) 

11 .987 

VIR .TEMP  .2 

(Celsius) 

13.203 

V.POT. TEMP .2 

(Celsius) 

13.293 

ABS. HUMID. 2 

<Kg/«3) 

9.298F-03 

REL  HUMID. 2 
<  Percent  > 
87.77 

SPEC .HUMID. 2 

(Kg/Kq) 

7.535F-03 

VAP  PRES. 2 
(Millibar) 

1 2 . 232 

G  VAP  PRES . 2 
(Mil  1 ibar ) 

13 .937 

REF. INDEX  2 
(Kel . xM-2/3  > 
NO  DAT  t 

CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905030230 
2:32:20  PST 
3  Hay  1V79  (DAY  123) 


MARINE  CUR FACE  LAYER 
NRl  MTCROMETEOROLOGY 
SAN  NICOLAS  IS1AND,  CAl 


PRINT  DATE:  11  JUN  1 980 

DATA  SAMPLING  RATE  (ALL  I  MANNI L  5  >  •  5/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE  l  - UPPER  LfVfl  ,  2'  *  OWER  l  EVtL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAIUFR  ( BUSINCf R , 1 973  > 


STABILITY 

FLUX  PARAMETERS 
(♦*UP, -*DOUN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PRUb  ILE  SI  OPES 
(♦=INCR .WITH  HEIGHT  > 

GRAD.R JCHARDSHN  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

CFNERAL  FORM:DN/D7= 

GENERAL  FORM :' N ' SLOPE = 

(♦=St*ble, 

n® • able  > 

(Nt/«2) 

( Meters/sec  > 

1  (NJ  -N2>  J/Un<7l/72>e 

I  (l  nZI  PSl)-(LnZ2-PSI  *  1/ 

-0 . 034 

f  :  CMH 

-1 . 3CE-01 

3.252E-01 

( Z1 »Z2 ) 1 /2  J 

1N1-N21 

GEOMETRIC  «•  . 

'  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC • HUMD  . 

N- U l ND  SPEED  (M/ser ) 

N*  MI ND  SPEED  (M/*ec ) 

(Meter)  GMH- ' 

’  1 »Z2) 1 /? 

(Kg/ sec  n2> 

(Kg/Kg  ) 

Z=HE IGHT  (Meters) 

Z-MEIGMT  < M )  Vert. Axis 

12.99 

2.72F.-05 

6 . 777E-D5 

DUS/DZ*  5.52F-02 

PSl-PSIl 

US  SLOPE*  1  23F  00 

Z/L  AT  GMH 

LA T . HEAT  FLUX 

-n  .  043 

(Watt*/n2> 

SCALING  POT.  TEMP. 

N»SPEC- HUMIDITY  (Kg/Kg) 

N*SPEC  HUMIDITY  (Kg/Kq) 

6.72E  01 

(Keluin) 

7*HF 1 GHT  (Meters) 

Z*HE IGHT  (M)  Vert. Axis 

Z/L  AT  10  MFTER5 

-2. 335E-07 

DSH/DZ*  'B.92E-06 

PSl=PSI2 

0  .  033 

UEN.HEAT  FLUX 

SH  M  OPE*  -7.9BE  03 

(Wat  t*/n2> 

Z/L  A f  Z1 

9.48E  00 

ROUGHNESS  LENGTH 

N-POT . TEMP . (Kelvin) 

N*POT . TEMP . (Kelvin) 

-0 . 060 

(Meters) 

Z*HE IGHT  (Meters) 

Z^HEIGHT  <M)  Vert .Axis 

SKY  AND  SOLAR  HP  AT  FLUX 

1 . 077E-04 

DP T /DZ-  '3.07E-03 

PSI*PSI2 

Z/L  AT  L 2 

( Ua  tts/n2 ) 

PTK  SLOPE  -  -2.31E  01 

-0.030 

1 . 28E  01 

DRAG  COEf  .  AT  10  MITERS 

N-LnTEMP .STRUC . (K*M-2/3) 

MON I U- OBUKHOV  LENGTH 

TOTAL  HEAT  BUDC.F  T  FLUX 

<  Dmensi  on  less) 

Z*HEICHT  (M)  Vert. A* is 

( Meter  s  > 

(Wat  t *i/«2 ) 

mu  u.' 

PSt-NONL 

-3  03BE  02 

8.VSF  01 

CT2  SLOPF *NO  DATA 

PSIl  AT  Zl* 

0 . 181394 

BOUFN  RATIO 

DST1  AT  Z2- 

0  .  1  0  0329 

(no  units) 

PS 1 2  A?  Z1» 

0  114414 

0  .  Ml 

PS 12  AT  Z?a 

0.062072 

CENTRAL  CONSTANTS: 

MISCELLANEOUS 

VON  K ARMAN 

GRAVITATION 

PROFILE 

PROF  1  L  E 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR .PRANDTL 

TUR .SCHMIDT 

SEN  MEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

( M/sec  ?) 

NUMBFR 

NUMBFR 

transf .cuff . 

TRANSF. COtF 

( K  q  /«  3  ) 

0 .4 

9 . 7959 

0.74 

0.74 

0 .92E-0J 

1  3? E-03 

1 ,2337 

•  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  For  ntitfurtnotil  of  Prnfile  Slope  and/or  Partial  Oorivatiwo, 
Coup  i*  tat  l  on  executed  by  insertion  of; 


AIR  SPECIFIC  HEAT 
( ITcal • /Kg  Kel . ) 
2.41  63E  02 


SHI  ~SM2»-  »/-  08F-3  Kg/Kg. 


WATER  L AT . MEAT  VAP . 
(ITcal  .  /Kg  > 

5.V062E  05 


CONTINUED  ON  NF X T  PAGF 
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RUN  NUMBER:  7905030230  MARINE  SURFACE  LAYER 

START  TIME:  2:32i20  PST  NRL  MICRQMETEOROLOCY 

START  DATE:  3  Nay  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
1 1 . 082 


WIND  SPEED  DEW  POINT 
(Heter/sec)  (Celsius) 
7.44  9.93 


TEMP .STRUC. 
(Kel . kM-2/3) 
NO  DATA 


BAR .PRES 

(Millibar) 

1014.23 


BULK  Ml  TEMP 

(Celsius) 

13.301 


AIR-WT  TEMP 
(Kel win) 

-1 .499 


PQT-UT  TEMP 
(Kelvin) 

-1 .401 


VIR-WT  TEMP 
(Kelvin) 

-0 .193 


V.POT-UT  TEMP 
(Kel  vin  ) 

-0 . 095 


HEIGHT 

(Meters) 

10.00 


POT. TEMP. 

V1R .TEMP 

V. POT. TEMP . 

ABS. HUMID. 

RFL. HUMID. 

SPEC .HUMID. 

VAP .PRES. 

S. VAP  .PRES  . 

REF. INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3> 

(Percent  > 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . kM-2/3) 

11.980 

13.188 

13.286 

9 . 295E-03 

87.83 

7.533E-Q3 

12  228 

13.922 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( ^Stable, —Unstable) 
-0.116  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1«22) 1/2 
12.99 

Z/L  AT  GMH 
-0.134 

Z/L  AT  10  METERS 
-0.103 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-9.701E  01 


FLUX  PARAMETERS 
(♦•UP,— DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-7.66E-C2 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.29E-03 

L AT. MEAT  FLUX 
<WeTt*/«2> 

5.67E  01 

SEN. HEAT  FLUX 
(Watts/ is2) 

1 . 45E  01 

SKY  AND  SOLAR  HEAT  FLU! 
(Mat  ts/«2 ) 

1  . 29E  01 

TOTAL  HEAT  BUDGET  FLUX 

<Uatts/n2) 

8.40E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Me  ter s/ tec  > 

2.491E-CI 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 459E-05 

SCALINC  POT. TEMP. 
(Kelvin) 

-4 , 652E -  02 

ROUGHNESS  LENGTH 
(Meters) 

3 . 965E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 . 121E-Q3 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter 2/»ec2) 

-6 . 204E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/tec  n3) 

2 . 293E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel. /tec) 

1 .159E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3 ) 

1 .2339 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.4163E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9059E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.379 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  . 163E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1 015. 43 


BOWFN  RATIO 
(no  units) 

0  .255 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES, 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL . POT . 

ROUGH . 

DRAC 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

115X 

115X 

100X 

1 57X 

B6X 

10X 

110X 

243X 

50X 

1  07X 

36X 

70X 

1002 

166X 

166X 

46X 

45X 

94X 

10X 

35% 

139X 

23X 

682 

1172 

432 

402 

«  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905030230 
2:32:20  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Hm 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦■UP  ,—DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( +*3 t able, -»Un« table) 
-0.060  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meier)  GHH-(Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 

-0.000  (0.021 

Z/L  AT  10  METERS 
-0.062  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 621E  0? 


MOMENTUM  FLUX 
(Nt/«2) 

-9.35E-02  (6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2 . 39E-05  (8.0E-061 

LAT.HEAT  FLUX 
( Wat  tt/n2) 

5.90E  01  (2.0E+011 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

1 . 19E  01  (3.0C400) 


TOTAL  HEAT  BUDGET  FLUX 

<Uaitt/«2) 

0.52E  01  (3. 0E+0 1 ) 

BOWEN  RATIO 
(na  unit*) 

0.214  (O.Q0) 


FRICTION  VELOCITY 
( heter*/tec ) 

2.730E-01  (6.0E-02) 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-7.194E-05  (3.0E-051 

SCALING  POT .TEMP , 
(Kelvin ) 

-2.002E-O2  (2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

6 . 553E-05  (6.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAC  COEF.AT  10  METERS 
(Watt  a/«2 >  (Meters) 

1.20EO1  (2.QE+01)  1.410^-03  ( 4 . OE-04 1 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THfc  STANDARD  DEVIATION  FROM  EITHER  TMt 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


CR AD. RICH. 
NO. AT  GAM 

Z/L 

AT  IBM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH . 
LENGTH 

61 X 

5SX 

31X 

10X 

21 X 

OX 

4X 

28X 

15X 

5X 

45X 

53X 

•  END  OF  DATA  RDM 
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MARINE  SURFACE  l  AYt R  MI CRONE  TEQSOLOGICAL  EXPERIMENT 


NAVAL  RE. Cl  ARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AtrtOSPHlRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAI  IFORNIA 

*  *  *  *  MICROHF  TFOROl  UGICAL  DATA  »  *  »  « 


RUN  NUMBER 
START  lint 

I  ft  0  I  I  Ml 
START  DATE 


WU50  30300 
(.  2 -.41}  PST 
3:37:50  PS1 

3  May  19  V?  (DAY 


PRINT  DATE  :  t 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-TIPPER  LEVEl,  2M  OVER  LEVEL 


HN*.T  OU  CMANNH  RAW  DATA  (AVERAGE  VDC  )  : 


No  .  CU 

VOl  T  RET  .A 
6.205 


Nc.01  No. or  No, 03 

UflP  .STRUT; .  1  TEMP  .STRUC  . 2  DEVI  POINT  1 
0-000  0.(101  5.000 


No  .  04 

DEW  P0INT2 
5.095 


No  .  05 

WIND  SPEkDl 
3.692 


No  .  06 

WIND  SPEEDS 
3.550 


N  o  .  0  7 
BAR . PRES . 2 
4.87V 


No  .  08 
SKY  RAD . 
-0 . 092 


N.’»  .  I  'I  No  .  1  J  No  .  12 

l-Uuh  Wl  TEMP  AC  ERFOUENCY  AC  VOl  TALE 

1.7  25  3 .  VH7  7.57? 


Na  IT  No  .  14 

MANUAL  FLAG  ZERO  Rl >  . 

0.001  0.QU1 


N  o  .  1 5 
SPARE  A 
0  .  001 


No  .  lb 
SPARE  B 
0 . 001 


No  .  17 

VOl.T  .  REF  .  B 
6.205 


DIGITAL  CHANNt  L  RAW  DAI  A  (AVERAGE.)  : 

No . 1  No. 2 

A  ip  TEMP  .  1  kIR  1I.MP.2 
14  11  U7U92  1421  11VU8V 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT 


CORRECTIONS : 


UPWIND  NEAR  IIPWINI)  LAND  DP1FCAL 
HEIGHT /l  ENC-TH  PA  TH(  Me  ters)  (Volts) 
0.206  54  -0.01)7 


DP 2 F CAL 
(Volts) 
0.000 


WTBECAL 

(Volts) 

0.000 


WS1LC 
(Coeff .  ) 
0 .991 


No  .  09 
WIND  DIR. 
5.474 


WS2EC 
(Coeff. ) 
0.947 


StMEfl  HOUSEKEEPING  PARAMETERS  TRANSIATID  INTO  ENGINEERING  UNITS: 


HANUAI  riAC  ERROR  TOON  I  DATA  BASE 
<  Nn  .  scanv  *  (No.sran*.'  <  N«> .  st  ans ) 
0  <1  I  HO 


VOLT. RTF  .DEV  VOLT. RET  . DEV  ZERO  REE . DEV 
A(Nc.).005V)  B(No . > . 005V>  (No). 002V) 
i|  0  0 


AC  VOLF. FLUX  AC  FREQ. FLUX 
(No. >5V )  (No.)IHi) 

0  0 


AC  VOLTAGE 
(VAC  ) 

115.2 


AC  FREQUENCY 
(Hz  ) 

59 . 79 


UH'IRVEO  MICROML  FFORQl  OGIC.A!  PAR  AMF 1  FIRS  (  INCI  UDINE.  T  HF  ABOVE  CAI  ,  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  IFMP.l 
t Celsius ) 
l 1 . 7H9 

WIND  SPFFDl 
(he ter /sec ) 
7.11 

DEW  PTIIN1  1 
(Celsius) 
10.07 

11.  MP  .STRUC  .  1 
(Kel . xM  2/3) 

Nf)  DATA 

WIND  DIR . 

<  Deq .True) 
331 . 1 

BAR .PRFS. 1 
(Millibar ) 
1013.37 

SKY  RAD. 

( Wat  t/*2) 

1  . 28E  01 

BULK  WT  TEMP 
( Celsius) 
13,375 

MEAN  AIR  TEMP 
(Kelvin) 

285. 309 

AIR  TEMP  2 
(CeU-  i  .is) 

1  1 .907 

wind  '.;Pfcfr»2 

<  Me  t  er / ser ) 

6 . 66 

DEW  P0INT2 
(Celsius) 

10.04 

TEMP. STRUC. 2 
(Kel . xM-2/3  > 

NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.23 

BAR , PRES. 2 
(Millibar) 
1014.47 

CALCULATED 

MCRUMElEl'kULCiUlCAL  PARAMETERS: 

HEIGHT,  Z1 
( Meters) 
18.35 

PU 1  .  TFMP  1 
(Celsius) 

1  1 . 969 

VIR  .  Tf  MP  .  1 

(Celsius) 

13.102 

V. POT. TFMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/m3) 

13.282  9.344E-03 

RFL .HUMID. 1 
(Percent ) 

88 . 88 

SPEC. HUMID. 
(Kq/Kq) 

7 . 576F-03 

1  VAP. PRES. 1 
(Mill ibar ) 
12.287 

S. VAP .PRES . 1 
(Mil  Iibar ) 
13.825 

REF. INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

HFtGHl,  /2 
'**  -ters) 

V .  20 

PHI. TEMP. 7 
(Celsius) 

1 1 .999 

VIR  .  TFMP  .2 
(Cel si  us ) 
t  .3 . 224 

V. POT. TFMP. 2  ABS. HUMID. 2 
(Celsius)  ( Kg/n3> 

13.315  9 . 367F.-03 

REL .HUMID. 2 
(Percent ) 
88.33 

SPF.C.  HUMID. 

(Kq/Kq) 

7.590F-03 

2  VAP . PRFS. 2 
(Millibar) 
12.323 

S .VAP .PRES. 2 
(Mi  1  Ubar  > 
13,950 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBER 
MARI  TIME 
START  DATT 


79051150300 
i:  2:40  PST 
i  May  1979  (DAT  123) 


MARINE  SURFACE  LAYER 
NRL  MICRQME  TEfTROI  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS)  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l^UPPER  LEVEL  ,  2=  LOWER  LEVEL 


PROFILE  CAICUI  ATIONS  BASED  ON  ABOVE 


OBSERVED  AND  CAlCULATED  VALUES 


(BUSINGER, 1973) : 


STAB ! I ITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

<4=UP,-=D0WN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦=INC.R.WITH  HEIGHT) 


GRAD . R i CHAR  DC ON  NUMBER 
(♦-Stable, --Unstable) 
0.044  AT  GMH 

I.EOME  1RIC  MF  AN  HEIGHT 
(Meter)  GHH- ( 7\ »72> 1 /2 
12.99 

//l  AT  GMH 
0 . 054 

//L  AT  IU  METERS 
0  0  42 

Z/L  AT  l  I 
II  .1)  7  7 

1/ 1  AT  2? 

-O  038 

MUNI  N- OBUKHUV  ITNC1H 
( Me  ter  •» ) 

-2  59 l E  02 


MOMENTUM  FLUX 
<Nt/e2> 

-1 . 16E-01 

HUMIDITY  FLUX 
(Kq/^ec  m2) 

7.60F-05 

L AT. HEAT  FLUX 
<Uatts/n2> 

6.44E  01 

SEN. HEAT  FI.UX 
(Wet  ts/n2) 

9.86E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt  s/n2 ) 

1  .28E  01 

TOT  AT  HEAT  BUDGT  T  FLUX 
( Wa  1 1  ®/m2 ) 

8.71F  01 


FRICTION  VFXOCITY 
(Meters/sec ) 

3. 063E-C1 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-6.990E-O5 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.580E-0? 


ROUGHNESS  LENGTH 
(Meters) 

8 .670F-05 


DRAG  COFF .  AT  10  METERS 
( DiMensionless) 


GENERAL  FORM : DN/DZ= 

[ ( N1 -N2) JZCt n(Zl/?2>* 
<  Z 1 *Z2> 1/21 

N-W1ND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ=  5.07E-02 


N=SPEC. HUMIDITY  (Kq/Kq) 
7=HE IGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N  =POT . TEMP . (Kelvin) 
Z*HtIGHT  (Meters) 
DPT/DZ=  -3.34E-03 


GENERAL  FORM  :  '  N '  Sl.OPE= 

I  (LnZl  -PSD-  <LnZ2-PSI )  1  / 
(N1-N2I 

N-WIND  SPEED  (M/sec) 
Z=HEIGHT  (M)  Ver  t .Axis 
PSI=PSI1 

US  SLOPE=  1 .31E  00 

N=SPEC , HUMIDITY  (Kq/Kq) 
Z>HEICNT  ( h >  Vert. Axis 
PSI-PSI2 

SH  SLOPE =  -7.85E  03 

N*POT . TEMP , (Kelvin) 
Z=HE1GHT  (M)  Vert. Axis 
PSI*PSI2 

PTK  SLOPE  =  -2.10E  01 

N-LnTEMP .STRUC . (KxM-2/3) 
7=HEIGHT  (M)  Vert. Axis 
PSI =NONE 

CT2  SLOPE-NO  DATA 


ps 1 1  a r  /i  = 
PSD  A!  Z7- 
PS/2  AT  / 1  - 
PS 12  AT  Z2= 


I) .  270  0  16 
0 . 1 73849 
0 . 139061 
0 .077080 


BOWEN  RATIO 
(no  units) 

0 . 153 


GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVTTAl ION 

PROFILE 

PROF  TLE 

BUI  K 

BULK 

CONSTANT 

ACCEI  LRATION 

I UR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

*  No  units) 

(M/sec  2) 

NUMBER 

NUMPFR 

TRANSF.CDEF. 

TRANSF.CDEF. 

<  Kq/m.5  > 

0.4 

9 , 7959 

0.74 

0.74 

0.92F-03 

1 .32E-03 

1 . 2330 

f.FNERAL  NOTES : 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
CoMpu tat i on  executed  by  insertion  of: 


AIR  SPFCIFIC  HEAT 
( ITcal ./Kq  Kel . ) 
2.4164E  02 


SHI  -SH2-'  ♦/-  08F-3  Kq/Kq. 


WATER  LAT.HEAT  VAP , 
(ITcal. /Kq) 

5.9061E  05 


RUN  NUMBER:  7905030300  MARINE  SURFACE  LAYER 

START  TIME:  3:  2:40  PST  NR l  MICRUHETEURCILOGY 

START  DATE:  3  May  1979  ( DAY  123)  SAN  NICOLAS  ISLAND,  CAL 

•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (All  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


AIR  TEMP , 
(Celsius) 
11 .894 


WIND  SPEED  DEW  POINT 
(Me ter /sec)  (Celsius) 
6.71  10.04 


TEMP .STRUC. 
(Kel . xM-2/3) 
NO  DATA 


BAR .PRES. 

(Millibar) 

1014.37 


BULK  WT  TEMP 

(Celsius) 

13.375 


AIR  -W  I  TEMP 
(Kelvin ) 

-1 .480 


POT-WI  TEMP 
(Kelvin) 

- 1  .  382 


VIR-WT  TEMP 
( Kel v in) 

-0 . 165 


V.POT-WT  TEMP 
(Kelvin ) 

-0 .067 


HFIGHT 

(Meters) 

10.00 


POT. TEMP . 

VIR . TEMP , 

V. POT. TEMP, 

ABS, HUMID . 

REL. HUMID. 

SPEC. HUMID . 

VAP .PRES. 

S. VAP  .PRES  . 

REF. INDEX 

(Celsius ) 

(Celsius) 

(Celsius) 

(Kg/m3> 

(Percent ) 

(Kg/Kg) 

(Mill ibar  s ) 

(Millibars) 

(Kel  .  jcM-2> 

11 .992 

13.210 

13.308 

9.364E-03 

BB  ,  40 

7.588E-03 

12.319 

13.935 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCUI  ATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(+=St able, -“Unstable) 
-0.156  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH®<Zt*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.177 

Z/L  AT  10  METERS 
-0.136 

HON  IN-OBUKHOV  LENGTH 
(Meters ) 

-7.341E  01 


FLUX  PARAMETERS 
<+»UP,-“DOUN) 


MOMENTUM  FLUX 

(N*/m2> 

-5.97E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.  OOE-05 

L AT. HEAT  FLUX 
(Watt  s/m2 ) 

4.96E  01 

SFN.HEAT  FLUX 
<Wa»ts/«2) 

1.32E  01 

SKY  AND  SOLAR  HEAT  FLU 
(Wat  ts/«2> 

I . 28 E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/m2> 

7.56E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 

2. 199E-U1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 38BE-Q5 

SEAL  INC  POT . TEMP , 
(Kelvin) 

-4. 791 E -02 

ROUGHNESS  LENGTH 
(Meters) 

2.377E-05 

DRAG  COFF.AT  10  METERS 
(Dimensionless) 

1 . 073E-03 


INFERRFD  MEAN  VEWlICi 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-4 . B35E-02 

WITH  A BE  HUMIDITY 
(Meter  Kg/sec  m3) 

2 . 0  05E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel  .  /sec  ) 

1 . D54E-D2 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3  > 

1 .2340 

AIR  SPECIFIC  HEAT 

<  ITcal ■ /Kg  Kel . ) 
2.4164E  02 

WATER  LAT  HEAT  VAP. 
(ITcal.  /Kg  > 

5.9U59E  05 

VAP. PRES. AT  WT  LEVEL 
(Mi  1  )  lbar  ) 

15.375 

ABS. HUMID. AT  WT  LEVEL 

<  Kg/m3 ) 

1  .  163E-0? 

BAR  PRES . AT  WT  l  EVEL 
(Millibar) 

1015.57 


BOWEN  RATIO 
(no  units ) 
0.265 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  AIL  VAlOFS  ARE  APPROXIMATE  AND  ARE  ■♦or-*- 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
)  LUX 

SKY  RAD. 
FLUX 

IOTA!  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VE l OC IT  Y 

SCI .SPEC 
HUMIDITY 

SCI  pot . 
TEMP  , 

ROUGH . 
LENGTH 

DRAG 
(  OEF 

111% 

111% 

99% 

157% 

83% 

10% 

116% 

240% 

49% 

107% 

34% 

69% 

99% 

166% 

166% 

46% 

46% 

94% 

10% 

34% 

140% 

23% 

69% 

1  17% 

4  4% 

40% 

»  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905030300 
3  :  2:40  PS  V 
3  May  19'9  (DAY  123) 


MARINE  SURFACE  I  AYE  R 
NRL  M1CRUME  HOROLOGY 
SAN  NICOLAS  ISlAND,  CA| 


PRINT  DATE:  11  1980 

DATA  5AMPLING  *  (ALL  CHANNELS):  6/Min 

DATA  AVERAGIN'  ID:  30  Mm 


»  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAI  )>t  WEIGHTED  AS  A  FUNCTION  OF  THE  »BOVE  RESPECTIVE  MEASUREMENT  fRWORs 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  I : 


STABILITY 


FLUX  PARAMETERS 

(♦“UP ,  -“DOWN)  SCALING  PARAMETERS 


C.R  AD.  RICHARDSON  NUMBER 
( ♦“Stable,-® Unstable) 
-0.089  10.021  AT  GMH 

UFOMETRIC  MEAN  HEIGHT 
(Meter)  r.HH*(/l  *72)1/2 
12.79 

Z/L  AT  GMH 
-0.104  (0.02) 

Z/L  AT  10  METERS 
-0.080  10021 

MON 1 N-OBOK HOV  IENGTH 
(Meters) 

-1 . 254t  02 


MOMENTUM  Fl  UX 
(Nt/n2) 

-7.75E-02  (6  CF-021 

humidity  mix 

(Ky/*ec  m2) 

2.14F-05  18  OF -06) 

LAT  HEAT  FLUX 
(Wat 1s/m2) 

5.29E  01  12.00011 

SFN.HEAT  Ft  UK 
(Wat  ts/m2> 

1  .  14E  01  13. 0 L ♦ 0  0  I 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/*?) 

I . 28E  0 J  12. OF *01 J 

TOTAL  HFAT  BUDGET  FLUX 
<  Wat  ts/n;>> 

7 . 821’  01  (.!,  Of  H)1  1 


FRICTION  VflOriTY 
<  Meter  s/sec > 

2  473E  -  0  1  16  „t  02  1 

SI  Al  INC  SPEC  HUMID 
(Kg/Xg  > 

-7.1941  or.  13  0)  1)51 

SCALING  POT  TIM) 
(Kelvin) 

•J.075E-02  12  Of  02  J 

ROUGHNESS  LENGTH 
( Meter  s) 

4  783E  05  16  OF  051 

DRAG  CUFF  AT  1 0  Ml  HRS 
(  Meter  •. ) 

i  :  14.01  -D4J 


BOWEN  RATIO 
(no  units) 

0.224  10.08) 


«  DIFFERENCE  BE  TWLFN  THF  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  f  BIJM  EITHER  THE 
ABOVE  WFIGHTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTF  VAI  UF  IS  IARGER).  All  VAIUE5  ARE 


LISTED  IN  i 

PERCENT  DIFFERENCE  AND 

ARF  "tor 

-  "  : 

GRAD .RICH 
NO. AT  GMH 

2/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN.  HE  AT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VILOCn  Y 

1>Cl  SPEC 
HUMIDITY 

sci  tot . 

HMP 

RULIGH 

LENGTH 

DRAl, 

(OEF 

64% 

60% 

39% 

16% 

14% 

0% 

8% 

26% 

19% 

4% 

41% 

54% 

,u. 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEORQLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

•»  «  *  *  MICROBE  TEOR OLGGI CAL  DATA  •  «  *  « 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905030330 
3:33;  0  PST 
4:  2:50  PST 
3  May  19V9  (DAY  123) 


PRINT  DATE;  II  JUN  1980 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL  ,  2= LOWER  LEVEL 


#  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC); 


No  .  00 

VOLT. REF. A 
6.205 


No.Ot  No. 02  No. 03 

TEHP.STRUC.l  TEMP . STRUC , 2  DEW  POINTI 
0.000  0.001  5.133 


No  .  04 

DEW  PQINT2 
5.143 


No  .  05 

WIND  SPEED1 
3.223 


No  .  06 

WIND  SPEED2 
3.177 


Nc  .  07 
BAR .PRES. 2 
4.912 


No  .  0B 
SKY  RAD. 
-0 , 092 


No  .  09 
WIND  DIR. 
5.232 


No  .  10 

No.  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  16 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAC 

ZERO  REF. 

SPARE  A 

SPARE  B 

3.719 

3.7B8 

2.520 

0.001 

0  .  001 

0.001 

0.001 

No  .  17 

VOLT .REF  .  B 
6.205 


»  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

ESCARPMENT  DA  1  A  ,  F  Jf.LD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT  CORRECTIONS 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  1  AND 

DP1FCAL 

DP2FCAL 

WTBECAL  WS1EC 

AIR  TEMP  .  1 

AIR  TEMP.? 

HEIGHT/LENGTH 

P A  I H ( He  ter  s ) 

( Vo  I ts) 

(Volts) 

(Volts)  (Coeff. 

1411  119850 

1421  120934 

0.199 

70 

-0.009 

0  .  000 

0.000  0.992 

WS2EC 
(Cceff . ) 
0.949 


»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INIO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT.  REF.  DEV  VfJL  T  .  RFr  .  DEV  ZERO  REF.  DEV 
A( No . > , 0  05V  >  B(No .  )  005V)  (No.). 002V) 

0  0  0 


AC  VOLT .FLUX 
(No . >5V) 

0 


AC  FREQ. FLUX  AC  VOLTAGE 
(No ,  MHz  >  (VAC) 

0  115.2 


AC  fREQUENCY 
(Hz  ) 

59.79 


«  OBSERVED  MICROMETEORQLOGICAL  PARAMt IFRS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMPI 
(Celsius) 

1 1 . 985 

WIND  SPEED 1 
<  Meter/sec ) 
6.22 

DEW  POINTI 
(Celsius) 
10.33 

TEMP  STRUC. 1 
(Kel . xM-2/3> 
NO  DATA 

WIND  DIR. 

<  Deg .True) 
322.9 

BAR .PRES. 1 
(Mi  11 ibar > 
1013.56 

SKY  RAD. 
(Watt/n?) 

1 . 28E  01 

BULK  WT  TEMP 
(Celsius  > 

1 3 . 368 

MEAN  AIR  TEMP 

(Kelvin) 

285.199 

AIR  TEMP. 2 
(Celsius) 
12.093 

WIND  SPEED? 

( Meter /sec ) 
5.90 

DEW  P01NT2 
(Celsius) 
10.33 

TEMP. STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 

0  .  17 

BAR  PRES. 2 
(Hi  11 ibar  ) 
1014.66 

«  CALCULATED 

MICROMETEORQLOGICAL  PARAMETERS : 

HEIGHT ,  Z1 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.165 

VIR .TEMP  .  1 
(Celsius) 

1 3 . 327 

V. POT .TEMP . 1 

(Celsius) 

13.506 

ABS. HUMID. 1 
(Kg/m3) 

9  539E-03 

REL .HUMID. 1 
(Percen  t ) 
89.61 

SPEC. HUMID. 
(Kg/Kg  ) 

7 . 739E-03 

1  VAP. PRES.  1 
(Millibar) 
12.552 

S. VAP .PRES. 1 
(Millibar ) 
14.008 

REF. INDEX  1 
(Kel , xh-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP. 2 
(Celsius) 

12. 184 

VIR .TEMP .2 
(Celsius) 

1 3 . 436 

V.  POT. TEMP. 2 

(Celsius) 

13,526 

ABS . HUMID . ? 
<Kg/m3> 
9.544E  03 

REL  .HUMID. 2 
(Percent ) 
88.96 

SPEC. HUM ID . 

(Kg/Kg) 

7.738E-03 

2  VAP .PRES. 2 
(Mil  1 ibar  > 
12.565 

S. VAP. PRES. 2 
(Millibar ) 
14.123 

REF . INDEX  2 
(Kel . xH-2/3 ) 
NO  DATA 

*  CONTINUED 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATE 

7905030330 

3:33:  0  PST 

3  May  1979  (DAY  123) 

MARINE  SURFACE  LAYER 

NRL  MICROMETEOROLOGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  1 
DATA  SAMPLING 
DATA  AVERAGING 
NOMENCLATURE : 

1  JUN  1980 

RATE  (ALL  CHANNELS):  6/Min 
PERIOD:  30  Min 

1 =UPPER  LEVEL,  2«-LOWER  LEVEL 

•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦*UP ,-*DOWN>  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦=INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦ *S table, --Unstable) 
-0.097  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Zl»Z2>t/2 
12.99 

Z/L  AT  GMH 
-0.113 

Z/L  AT  10  METERS 
-• . 087 

Z/L  AT  Z1 
-0 . 160 

Z/L  AT  Z2 
-0.080 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-1 . 145E  02 

PSII  AT  71*  0.380326 

PSI1  AT  Z2“  0 ,229004 

PSI2  AT  Zl»  0 , 247879 
PSI2  AT  Z2-  0.145212 


MOMENTUM  FLUX 
(Nt/m2> 

-4. 04E-02 

HUMIDITY  FLUX 
(Kg /sec  m2) 

1 . 64E-05 

LA T. HEAT  FLUX 
( Wet  ts/«2  > 

4.06E  01 

SEN. HEAT  FLUX 
(Watts/«2> 

3.91E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/m2 ) 

I  .  2BE  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/m2> 

5.73E  01 

BOWEN  RATIO 
(nn  units) 

0.096 


FRICTION  VFLOCITY 
(Meters/sec ) 

1  811E-0I 

SCALING  SPEC . HUHD , 
(Kg/Kg) 

-7.357E-05 


SCALING  POT.  TEMP. 
(Kel uin ) 

-l  729E-02 


ROUGHNESS  LENGTH 
(Meters) 

9. 690E-06 


DRAG  COEF ,  AT  10  METERS 
( Dinen  non  less) 

l  -  ft 3 


GENERAL  FORM : DN/DZ* 
l (N1-N2) J/ILn(Zl/Z2)* 
(Z1*Z2) 1/21 

N- WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ=  2.72E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z= HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N*POT . TEMP. (Kelvin) 
Z=HE IGHT  (Meters) 
DPT/D7-  -2.10F-03 


GENERAL  FORM ; 'N'SLOPE* 
l (LnZl-PSI)-(LnZ2-PSI) 1/ 
CN1-N21 

N*WIND  SPEED  (M/sec) 
Z*HEIGHT  (M)  Ver  t . Ax  is 
PSI«PSI1 

MS  SLOPE*  2.21E  00 

N*SPEC. HUMIDITY  (Kg/Kg) 
Z*HE IGHT  < M )  Vert. Axis 
PSI=PSI2 

SH  SL  OPE*  -7.35E  03 

N»POT . TEMP . (Kelvin) 
Z*HEICHT  <M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE*  -3.13E  01 

N*LnTEMP .STRUC. <KxH-2/3> 
Z-HEICHT  (M)  Vert. A«1S 
PSI-NONE 

CT2  SLOPE*NO  DATA 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 

0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BULK 

SFN  HEAT 
TRANSF .  CfJEF 
0 .92E-03 


BULK 

MOISTURE 
TRAN8F .COEF 
1  . 32E-03 


AIR  DENSITY 
(Kg/m3  > 

1 .2331 


»  GENERAL  NOTE*?: 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Campvfet  ion  execafe  d  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4167E  02 


9H1-SH2*  ♦/-  08E-3  Kg/Kg. 


WATER  LAT . MEAT  VAP . 
(ITcal . /Kg) 

5.9050E  05 


•  CONTINUED  ON  NEXT  PAGE 
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h UN  NUMBER 

:  7905030330 

M..RINE  SURFACE  LAYER 

PRINT  DATE: 

11  JUN  1980 

START  TIME 

;  1.33.  O  PST 

NR L  MICROMETEORDLOGY 

DATA  SAMPLING 

RATE  (ALL  C 

HANNLLb;:  ft/M; 

l  n 

START  DATE 

3  hay  1979 

(DAY  123) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD;  30 

M»n 

ESTIMATED  i 

MICRQMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS : 

AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP. STRUG . 

BAR . PRES. 

BULK  UT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-Wf  TEMP 

V  POT -WT  TEMP 

(Celsi us) 

( Meter/sec ) 

(Celsius) 

(Kel . kM-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.080 

6.00 

10.33 

NO  DATA 

1014.56 

1 3 . 368 

-t .288 

-1.190 

0  .  054 

0.152 

HEIGHT 

POT . TEMP . 

VIR. TEMP. 

V. POT. TEMP. 

ABS. HUMID, 

REL. HUMID. 

SPEC. HUMID. 

VAP  .PRES. 

S .VAP .PRES. 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent  > 

(Kg/Kg ) 

(Millibars) 

(Millibars) 

(Kel  . kM-2/3) 

10.00 

12.178 

13.422 

13.520 

9 . 544E-03 

89.04 

7 . 738E-03 

12.564 

14.110 

NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>! 


INFERRED 

STABILITY 


GRAD . RICHARDSON  NUMBER 
( ♦-St  4b le , -‘Unstable) 
-P . 191  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  Z 1 *Z2  >1/2 
12.99 

Z/L  AT  GMH 
-0.215 

Z/L  AT  10  METERS 
-0.165 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-6- D45E  01 


FLUX  PARAMETERS 
<t*UP,-=DOWN) 


MOMENTUM  FLUX 
(Nt/t*2> 

-4.56E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1  . 65E  05 

LAT.HEAT  FLUX 
(Uat ts/n£) 

4.08E  01 

SFN.HEAT  FLUX 
<  Ua  1 1  s/  pi  2 ) 

1 . 07E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n?) 

1 . 28E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t»/«2> 

6.42E  01 


inferred 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 

1 . 924E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6 . 950E- 05 

SCALING  POT. TEMP. 
(Kelvin) 

-4 . 4576-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 302E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

I . QP6E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter 2/sec2) 
-3.701E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1 . 649E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  > 
0.573E-O3 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n.5) 

1  .2333 

AIR  SPECIFIC  HEAT 
<  I  Tc  a  1 . /Kg  Kel.) 
2.4167E  02 

WATER  LAT.HEAT  VAP . 

( ITcal  . /Kg) 

5.90486  05 

VAP .PRES. AT  WT  LEVEL 
(Mil  1  itoar  > 

15.371 

ABS. HUMID. AT  W1  LEVEL 
( Kq/rt3) 

J  .  162E-02 

BAR .PRES. AT  UT  I  tVEL 
(Mill ibar ) 

1015.7ft 


BOWEN  RATIO 
(no  units) 
0.262 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦  >r- 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCI  .POT  . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  TOM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENG  1  H 

C.OEF 

183% 

183% 

169% 

199% 

141% 

10X 

141% 

340% 

84% 

114% 

57% 

104% 

5  69% 

172% 

172% 

46% 

47% 

100% 

10% 

34% 

147% 

23% 

70% 

t)MX 

43% 

4P% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030330 
3:33;  0  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NR  l  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANN(LS):  ft/Mjn 
DATA  AVERAGING  PERIOD;  30  Mjn 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  Rf.SPFCTIvt.  MEASURE  MINI  I'  w  w  i .  R  '• 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  ] : 

FLUX  PARAMETERS 

STABILITY  < ♦=UP , -=DGWN )  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( +=5table,-=Uns*able ) 
-0 . 145  10.02)  uT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»(Z1 »Z2) 1 /2 
12.99 

Z/L  AT  CMH 
-0.166  10.02) 

Z/L  AT  10  METERS 
-0,128  10.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-7.B41E  01 


MOMENTUM  FLUX 
(Nt/n2) 

-4.45E-02  1 6 . 0E-02I 

HUMIDITY  FLUX 
(Kq/sec  m2) 

1 , 65E-05  18. 0E-06) 

LAT.HEAT  FLUX 
( Wat  ts/«2) 

4.07E  01  I2.0E+01) 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

7.88E  00  I3.0E+001 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  s/«2 ) 

1  20E  01  (2. 0E+01 1 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/*?) 

6.29E  01  13. QE*01 J 

BOWEN  RAT  TO 
(no  units) 

0 . 2 12  l  (1 . 081 


FRICTION  VELOCITY 
(Meter s/s*c  ) 

1.900E-01  l 6 . 0E-021 

SCALING  SPEC. HUMID. 

<  Kg/Kg ) 

-7.105E-05  C3.0E-051 

SCALING  POT. TEMP. 
(Kelvin) 

-2.S91E-02  ( 2 . 0E-0? 1 

ROUGHNESS  LENGTH 
(Meters) 

1.205E-05  16.0E-051 

DRAG  LOEF . AT  10  METERS 
(Meters) 

i  .  0SIIL-1..J  I4.0E-04) 


DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPuiED  VIA  THt  STANDARD  DFVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVER  ABSGI  IMF  VALUE  IS  LARGER)  ALL  VALUES  ARE 


LISTED  IN  PERCENT  DIFFERENCE  AND 

ARE  "tor 

GRAD  .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

total  heat 

BOWEN 

FR  rCTION 

SCL .SPEC 

SO  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

Fl.dX 

FLUX 

fiux 

RATIO 

VELOCITY 

HUMIDITY 

Tt  MP 

LENGTH 

(  OF  F 

32% 

31% 

5% 

0% 

44% 

OX 

6% 

42% 

3% 

3% 

56% 

3% 

END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME  1 FOROLUGI CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  »  *  MICKOHETEOROLOCICAL  DATA  a  *  n 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905030400 
4 i  3;  0  PST 
4:32:50  PST 
3  May  1979  (DAY  123) 


PRINT  DATE :  1 l  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE  l^UPPER  LEVEL,  2»L.OUER  LEVEL 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC > ; 


No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  ,  04 

No  .  05 

No  .  06 

No  .  07 

No  06 

VOLT .REF. A 

TEMP .STRUC . 1 

TEMP. STRUC. 2  DEW  POINTI 

DEW  POINT2 

WIND  SPEED! 

WIND  SPEED2 

BAR  PRES  .2 

SKY  RAD 

6.205 

0  .  000 

0 . 001 

5.168 

5.  17B 

3.053 

3.021 

4  922 

-0 . 092 

No  .  10 

No.  11 

No.  12 

No  .  13 

No  .  14 

No  .  15 

No .  1  6 

No  .  17 

BULK  Ur  t£HP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VDLT.REF  B 

3.719 

3.753 

2.522 

0.001 

0.001 

0.001 

0.001 

6.205 

No  .  09 
WIND  OIR 
5,101 


*  DIGITAL  CHANNEL  RAW  DA f A  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT 


CORRECTIONS; 


NO.1  No. 2 

AIR  TEMP . l  AIR  TEMP.? 

1411  121466  1421  122511 


UPWIND  NEAR  UPWIND  I..AND  DP1FCAL 
HEIGHT/LENGTH  PATH(Meters)  (Volts) 
0.1H3  103  -0.009 


DP2FCAL 

(Volts) 

0.000 


UTBECAL 

(Volts) 

0.000 


W51EC 
(Coeff  ) 
0 . 992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


WS2EC 
(Coeff  ) 
0.952 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No, scans)  (No. scans) 
0  0  180 


VOLT. RFF. DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX 
A< No . > . 005V >  B( No . > . Q 05V )  (No. >. 002V)  (No.)5V) 

0  0  0  0 


AC  FREQ. FLUX 
(No.)lHz) 

0 


ac  voi tale 

(VAC  ) 

115.2 


AC  FREQUENCY 
(Hz) 

59 . 75 


*  OBSERVED  MICROME TEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius ) 
12.149 

WIND  SPEEDl 
( Meter/sec ) 
5.89 

DEW  POINTI 
(Celsius) 
10.54 

TEMP .STRUC . 1 
(Kel . xh-2/3) 
NO  DATA 

WIND  DIR . 

( Deg . True) 
318.4 

BAR .PRES.  1 
(Millibar  ) 
1013.72 

SKY  RAD. 

(Wat  t/m2) 

1  . 28E  01 

BULK  UT  1EMP 
(Celsius) 

1  3 . 369 

MEAN  AIR  TEMP 
(Kelvin) 

285 . 36  0 

AIR  TEMP. 2 
( Celsi us  > 
12.251 

WIND  SPEED2 
(Meter /sec  > 
5.71 

DEW  P0TNT2 
(Celsius) 
10.54 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.10 

BAR. PRES. 2 
(Mill ibar  > 
1014.82 

*  CAI  CULATED 

MICROMETEUROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT .TEMP . 1 

(Celsius) 

12.328 

VIR . TFMP  ,  1 

(Celsius) 

13.510 

V. POT. TEMP.  1 

(Celsius) 

13.690 

ABS. HUMID. 1 
(Kg/m3> 

9 . 667E-Q3 

RFL. HUMID.  1 
(Percen  t ) 
89.88 

SPEC. HUMID. 

(Kg/Kq) 

7.847E-03 

1  VAP. PRES. 1 
(Millibar) 
12.729 

S. VAP .PRES. 1 
(Millibar  ) 
14.162 

REF. INDEX  1 
(Kel .xN-2/3) 
NO  DATA 

HEIGHT,  72 
\  Meters) 
9.20 

POT . TEMP . ? 
(Celsius) 

1? . 341 

VIR. TEMP. 2 

(Celsius) 

13.613 

V. POT. TFMP. 2 

(Celsius) 

13.703 

ABS. HUMID. 2 
(Kg/m3> 

9 .675E-03 

REL . HUMID , 2 
(Percent  > 
89.28 

SPEC. HUMID, 

(Kg/Kg) 

7.847E-03 

,2  VAP .PRES. 2 
(Millibar  > 
12.743 

S. VAP .PRES.  2 
(Millibar ) 
14.273 

REF. INDEX  2 
(Kel . xH-2/3  > 
NO  DATA 

•  CONTINUED  BEl  OW 


RUN  NUMBER; 

7905030400 

MARINE  SURFACE  LAYER 

START 

TIME: 

4:  3: 

0  PST 

NRL 

MICROMETEOROLOGY 

START 

DATE  : 

3  May 

1979  (DAY  123) 

SAN 

NICOLAS  ISLAND,  1 

PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2- LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUS1NGER ,1973): 


STAPH  ITY 


FLUX  PARAMETERS 

<+«UP,-*DOWN)  SCALING  PARAMETERS  PARTZAL  DERIVATIVES 


PROFILE  SLOPES 
< ♦- INCR . WITH  HEIGHT) 


E.R  AD.  RICHARDSON  NUMBER 
— >Unst«bl>) 
-0.116  AT  GMH 


MOMENTUM  FLUX 
(Nt/n2) 

-2 . 44E-02 


FRICTION  VELOCITY 
( Meters/sec ) 

1 .4Q7E-01 


GENERAL  FORM : DN/DZ* 
l ( N1 -N2) J/[Ln(Zl/Z2)» 
( Z1 «Z2  > 1 /2  J 


GENERAL  F ORH :  ' N ' SLOPE* 
t (LnZl-PSI)- <LnZ2-PSI ) 1/ 
IN1-N2) 


GEOMETRIC  MEAN  HFIGHT 
(Meter)  GMH=  <  Z1 »Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
0.134 

Z/L  AT  10  METERS 
-0.103 

Z/L  AT  Z1 
-0  .  IS? 

Z/L  AT  Z2 
-0.095 

MON IN -OBUKHOV  LENGTH 
( Meter  s ) 

-9.6V5E  01 

PSI1  AT  71*  0.426130 

PSI1  AT  72-  0.259501 

PSI2  AT  Zl*  0.279225 
PSI2  AT  Z2-  0  ,  166204 


HUMIDITY  FLUX 
(Kg/sec  n2) 

1  30E-05 

LA T . HEAT  FLUX 
(Watt  s/n2  > 

3.21E  01 

t*EN .  HEAT  FLUX 
(Watt*/«2> 

2  11E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt  s/«2  > 

1 . 28E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2> 

4.70E  01 

BOWEN  RATIO 
(nn  units) 

0  .  066 


SCALING  3PEC.HUMD. 
(Kq/Kg) 

-7.489E-05 


SCALING  POT.  TEMP, 
(Kelvin  > 

-1  203E-02 


ROUGHNESS  LENGTH 
(Meter*) 

2 . 256F-06 


DRAG  COEF .  AT  10  METERS 
( D i n*n»i on  1  ess ) 

’/.07/i  0  4 


N=WI ND  SPEED  (M/sec > 
Z-HEICHT  (Meters) 
DWS/DZ*  2.05E-02 


N*St'EC. HUMIDITY  <Kg/Kg) 
Z  =  HE IGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N*POT . TEMP . (Kelvin) 
Z*HEIGHT  (Meters) 
DPT/DZ*  -1 . 43E-03 


N=WIND  SPEED  (M/sec  > 
Z-HEICHT  (M)  Vert. Ans 
PSI-PSI1 

WS  SLOPE*  2.84F  00 

N=SPEC. HUMIDITY  (Kg/Kq> 
Z-HF.IGHT  < M >  Vert. Axis 
PSI-PSI2 

SH  SLOPE*  -7.22E  03 

N-POT  TEMP . (Kelvin) 
Z*HEICHT  ( M >  Vert  Axis 
PS1-PSI2 

PTK  SLOPE*  -4.49E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
7*HE IGHT  (M)  Ver 1,A«is 
PS I -NONE 

CT 2  SLUPE*NO  DATA 


*  GFNFRAL  CONSTANTS: 


MISCELLANEOUS 


VPN  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 
9.7959 


PROFILE 
TUR . PRANDTl 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK  BULK 

SEN  HFAT  MOISTURE 

TRANSF  .f  tlFF  .  1  RANSF  .  COEF  . 
0.92F-03  1.32E-03 


AIR  DENSITY 
(Kg/*3) 

1  2325 


•  GENERAL  NOTES: 

Accuracy  Jimifafian  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel . > 
2.4169E  02 


SH 1 -SH2-  ♦/-  .0Br-3  Kg/Kg 


WATER  LAT.HEAT  VAP 
(ITcal  .  /Kg) 

5.9041E  05 


CONTINUED  ON  NTXI  PAGF 
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RUN  NUMBER 
STAR!  TIME 
START  DATE 


MAR ' NF  SURFACE  LAYER 
NR  I .  MICROMETt URULOGr 
SAN  NICOLAS  ISLAND,  CAL 


FRINT  DATE:  11  JUN  1980 

DA  I A  SAMPLING  RATE  (ALL  CHANNELS):  6/Ml 

DATA  AVERAGING  PERIOD:  30  Min 


7905030400 
4:3:  0  PST 
3  May  1979  (DAY  123) 


ESTIMATED  H I CROMETE UROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP .  WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP  AIR-WT  TEMP 

POT-wl  TEMP 

(Celsius)  (Meter/sec) 

(Celsi us) 

(Kel  .  x  M-2/3 ) 

(Millibar) 

( Celsius  > 

(Kelvin ) 

^Kelvin) 

12.239  5.73 

10  54 

NO  DATA 

1014.72 

13.369 

-1 .130 

-1 .032 

HEIGHT  POT. TEMP. 

VIR . TEMP . 

V.POT.TFMP . 

ABS  HUMID . 

REL .HUMID . 

SPEC. HUMID. 

VAP .PRES . 

(Meters)  (Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3> 

(Percen  t ) 

(Kg/Kg  > 

(Mi  1 libars ) 

10.00  12.337 

13 .600 

13.698 

9.674E-03 

89.35 

7 . 847E-03 

12.742 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED 

ON 

ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FR1EHE  ET  AL 

,1978)  : 

INFERRED 

FLUX 

PARAMETERS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

STABILIT  ( 

(♦»' 

up  , 

-=DOUN> 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

VIR-WT  TEMP 
(Kelvin) 
0.232 

S.VAP  .PRES  . 
(Millibars) 

14.260 


V.POT-WT  TEMP 
(Kelvin  > 

0 . 330 

REF . INDEX 
(Kel . xH-2/3  > 
NO  DATA 


MISCELLANEOUS 


CHAD. RICHARDSON  NUMBFR 
<  ♦♦Stab le, — Unstable) 
-0.196  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»(Zl*Z2>l/2 
12.99 

Z/L  AT  GMH 

-0.220 

Z/L  AT  10  METERS 
-0.170 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-5.899E  01 


MOMENTUM  FLUX 
(Nt/n2) 

-4. OBE-02 

HUMIDITY  FLUX 
(Xg/sec  n2> 

1 . 4BE-05 

LAT.HEAT  FLUX 
<Uatts/«2> 

3.65E  01 

SFN.HEAT  FLUX 
<  Ua  t  ts/n? ) 

9.2BF  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/n2) 

1.28E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n3> 

586E  01 

BOWEN  RATIO 
(no  on  it  ) 

0.254 


FRICTION  VELOCITY 
< Meters/sec  > 

1  B20E-01 

SCALING  SPEC. HUMID. 

( Kg/Kg ) 

-6.5B4E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4 . 0B9E-02 

ROUGHNESS  LENGTH 
(Meters) 

9  927E-06 

DRAG  COEF .AT  10  METERS 
(Dimension  less) 

1  •  008E-03 


WITH  LONG.  VELOCITY 
( Me ter2/sec2 ) 
-3.311E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/**c  n3> 

1 . 477E-05 

WITH  POT. TEMPERATURE 
(M«ter  Kel . /sec ) 
7.441E-03 


AIR  DENSITY 
<Kg/*3> 

1 .2328 

AIR  SPECIFIC  HEAT 
( ITcal  /Kg  Kel  ) 
2.417QE  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5.9039E  05 

VAP. PRES. AT  UT  LEVEL 
(Mill  ibar  ) 

15.374 

ABS. HUMID. AT  WT  LEVEL 
<Kg/M3> 

1  •  163E-02 

BAR. PRES. AT  WT  LEVEL 
(Mi I 1 ibar ) 

1015.92 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMF  TERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL -SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

239* 

239* 

216* 

228* 

190* 

10* 

1 56* 

41 B* 

108* 

120* 

82* 

128* 

216* 

178* 

178* 

46* 

48* 

1  06* 

10* 

35* 

155* 

23* 

71* 

129* 

43* 

40* 

CONTINUED  BELOW 


RUN  NUMBER : 
START  TIME; 
START  DATE: 


7905030400 
4:  3:  0  PS1 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETf  OROLOCY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AF.RUDYNAMIC  DER I VED  PARAMETER  VALUF  WEIGH1ED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  ) : 

FLUX  PARAMETERS 

STABILITY  (♦-UP,-=DOUN>  SCALING  PARAMETERS 


GRAD .RICHARDSON  NUMBER 
(♦-"St  able, --Unstable) 
0.162  10.021  AT  GMH 

GEOMETRIC  MEAN  HEICHT 
(Meter)  CMH a (Zl»Z2>1/2 
12.79 

Z/L  AT  GMH 
-0.183  [0.02J 

Z/L  AT  10  METERS 
-0.141  tO .021 

MON  IN -OBUKHOV  L  FNGTH 
(Meters  > 

-7.086E  01 


MOMENTUM  FLUX 
<Nt/n2) 

-3.79E-02  t  6 . 0E-02 1 

HUMIDITY  FLUX 
(Kg/sec  «2) 

1.45E-05  IB. OF -06 1 

LAT.HEAT  FLUX 
( Wat  t  s/«2) 

3.57E  01  l P . 0E+Q 1 J 

SFN.HFAT  FLUX 
(Uatts/«2) 

6.71F  00  ( 3 . QE  +  0 0 1 


TOTAL  HEAT  BUDGET  FLUX 
(Watts/*?) 

S.65E  01  [ 3  - 0E*  0  1  1 

BOWEN  RA1  10 
(no  units) 

0.203  10 .081 


FRICTION  VELOCITY 
(Meters/sec  ) 

1.747E-01  16. QE-02 1 

SCALING  SPFC. HUMID. 
(Kg/Rg) 

6.922F-05  13.0F.-051 

SCALING  POT . TEMP . 
(Kelvin) 

-2.323F-02  I2.OE-02) 

ROUGHNESS  LENGTH 
<  Meter s ) 

7.99BE-06  [6.0E-05J 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  MEIERS 
<Uaits/n2>  (Meters) 

1.28E  01  [  3 .  OE*0 1  1  v  "4  [4.0E-041 


DIFFERENCE  BETWEEN  THF  PROFILE  AND  BUl K  AFRODYNAMIC  DERIVED  PARAMF TER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VAllIF  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  f  VFR  ABSOLUTE  VALUE  IS  LARC6R  >  .  ALL  VALUES  ARE 


IRTED  IN 

GRAD  RICH 

PERCENT  DIFFERENCE  AND 

Z/L  MOMFNTUM 

ARE  "♦or  " : 

LAT.HEAT  SEN.  HEAT 

SKY  RAD 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL  POT , 

ROUGH . 

DR  AC 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

25* 

24* 

16* 

7* 

56* 

0* 

12* 

51* 

1  4* 

7* 

64* 

7* 

1  41 

MARINE  SURFACE  LAYER  M] GRUME  TEURQlOG ICAL  IXPFRIHLNI 


NAVAi  RESEARCH  LAUURAUJKY 
A I MOSPHE  R 1 C  PHYSICS  BRANCH 
MARINE  AlMUSPHEKIL  RF  SEARCH  STf>  I1CJN 
SAN  NICOLAS  IGl  AND ,  CALIFORNIA 

*  n  «  «  MlCRUME  IF.OHOLDGICAL  DA  1 A  •  *  «  * 


RUN  NUMBER : 

7905030430 

PRINT  DA  1 F  . 

1 I  JUN  1 V8U 

S 1  ART  TIME; 

4;33:  0  PST 

DATA  SAMPLING 

KATE  (ALL  (  MANNl.  LS) 

6/M  i  f. 

END  TIME: 

5:  3.10  PST 

DATA  AVERAGING  PERIOD  3<  Mm 

START  DATE : 

3  May  1979 

(DAY  123) 

NOMENC  1  AT  URE 

1 -UPPER  1  EVtl  ,  2-1  OWE  R  ILVLL 

ANAL OG  CHANNEL  RAW  DATA 

i AVERAGE  VDC ) 

No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  04 

No  .  05 

No  Ij  6  ho  W' 

N c  .  UR 

Nr.  .  09 

VOLT .REF .A 

TFMP .STRUC . 

TEMP. STRUC. 

2  DEW  POINT  1 

DFU  POINT 2 

WIND  SPFED1 

WIND  GPL  I  it 2  BAR  PRES 

;•  :-;k  i  rad  . 

WIND  DIR 

6 . 205 

0 . 000 

0  .  001 

5. 154 

5. 167 

3.201 

i  I  e"4  4  V4?< 

0  t‘9u 

c, .  (  7.0 

No  .  1  0 

No  ■  1 1 

No  .  t2 

No  .  13 

No  L  4 

No  .  15 

No . 16  No . 17 

BUI  X  U!  TEMP  AC  FREQUENCY  AC  VOLTAGF 

MANUAL  FLAG 

ZERO  REF 

SPAKE  A 

SPARE  L-  VOl  T  RtL 

b 

3.717 

3. 600 

2.522 

0.001 

0-001 

0  001 

ii  am  6.: 05 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  fIEl.0  CAL 

I Bh ATI  ON  AND 

WIND  SPUD  E  SCARP  Ml  N  T 

COR  RE  C  T  ign;. 

No  .  1 

No .  2 

UPWIND  NEAR 

iipuind  land 

DP  IF  CAL 

DP2FCAL  WlBfCAL 

US  1 L  t 

WS2F 

ATR  TEMP  .  1 

AIR  TEMP. 2 

HEICHT/LENG1H 

PATH (Meters ) 

(  V  n  I  t  s  ) 

(Volts)  (Volts) 

<  1 :  o  e  f  (  • 

U  :  *-  f  *  i 

1411  121904 

1421  122915 

0.183 

1  08 

-0 . 0U9 

D  .  U  0  II  0 . 1.1 0  <j 

•J  V92 

0  V*-  .' 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VUIT.REE  DEV 

VOLT  .  REE  . DEV 

ZERO  REF  .  DEV 

AC  VOL  T  . FLUX  AC  FREQ . 

LUX  AC  VI  >i  IAU 

Al  1  REQUL  6'  * 

( No . scan  s> 

( No . scans ) 

( No . scans ) 

A(Nc . > . 005V) 

B<  No .  > .005V) 

(No .  >  .  002V) 

(No  .  >5V>  (No  .  )'.H; 

■  VAC  - 

(Hi  > 

0 

0 

180 

0 

U 

0 

U  1) 

1  1  5  2 

*'|V  6  0 

OBFFRVEO  MICRUMF TE  UROLOGICAL  PARAMETERS  (INCLUDING 

HF  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANbLATU'  INTO  tNMNI 

U  I jMI  . 

AIR  TFMP  l 

WIND  SPEED! 

DEW  POINT  1 

TEMP .STRUC . 1 

WIND  DIR . 

PAR . PRES. 1  SKY  RAD 

BUL  k  wl  1  i  nP 

Ml  AN  AIR  1  I  MP 

(Celsius) 

(Me ter /sec ) 

(Celsius) 

(Kel . *M  2/3) 

iDeq  True) 

(Millibar)  ( Wa  t  T /«2 

1  l>  1  . 1 U S  1 

(Kelvin' 

12.190 

6. 18 

10.46 

NO  DATA 

318. 1 

10  14.11  1  .  ?t-l  0  1 

1  t  3b  6 

;  FiG  4;« ; 

AIR  TEMP  .  2 

WIND  SPEED)' 

DEW  P0INT2 

TEMP . STRUC . 2 

TIDE  TABir 

BAR  PRES  2 

(Celsi  u*>) 

( Meter /sec  ) 

( Cel  si  os  > 

(Kel . «M -2/3 ) 

v Meter  MGL ) 

<  Mi  1 1  lliar  < 

12  2?1 

5.95 

10.48 

NO  DATA 

0.02 

1015.21 

CALCULATED 

MICKOMETE  OROLOCilCAL  MAR  AME  T£RS  : 

HEIGHT,  Z1 

POT . TEMP . 1 

VIR . TFMP . 1 

V.POT . TEMP . 1 

ABS. HUMID. 1 

REL .HUM/ D. I 

gPfl  HUMJI).  1  VAP  PRFF 

1  5  vAP  F'RFS  1 

PL‘  lNL'fc*  i 

(Meters) 

(Celsius) 

(Celsius) 

<Ce) s i us) 

<Kg/n3> 

(Percent ) 

(  K  q  -  ’  K  q  >  ( M  i  1  1 1  b  a 

)  »  M j  1  1  ibaf  ) 

■  Kel  «M-  i  i 

18.35 

12.370 

13.545 

13 . 724 

9.618F-03 

09.16 

7.8P5f  03  12  6ot 

14  20 o 

Nv  DA  t A 

HEIGHT,  Z2 

POT . 1FMP .2 

VIR .TEMP  .2 

V.POT . TEMP .2 

ABS .HUMID. 2 

RE  l.  -  HUMID  2 

SPEC  HUMID  2  VAP  FK£S 

.  S  VAF  HBLS  2 

Hi  F  1 N DE  t. 

(Meters) 

(Celsius) 

(Celsius ) 

(Celsius) 

(Kq/n3) 

(Peri  ent  > 

(  K  q  /  K  q  >  'Mill  i  l»a 

(Mi  1  :  »  b  a  r 

.k«.i  .m  ' 

9  20 

12.3B? 

13.64B 

13.738 

9.636F- 03 

OR  .  67 

7.814E-03  12.694 

14  31  ■> 

M’-  DATA 

*  CONTINUED  BFLOW 


RUN  NUMBER 
START  TIME 
START  DATE 


790503  1)430 
4:33:  0  PST 
3  Met  y  1979  < DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMF  TFORClI.  OGY 
FAN  NICOLAS  ISLAND,  CAL 


PRINT  DAIL.  I!  'ON  iVH( 

DAtA  SAMP L  INI,  RAH  (  Ai  i  LmANNILV*  ••-'Mj-, 

DATA  AVERAGING  PERIOD  U‘  Min 

NCUIEND  AHIRI  :  1-tJPPL  W  1.1  VI  l  .  •  L  UWI  fc  LH’li 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUtS  ( BUS 1 NCCft . 1973 


STAB II  ITY 


FLUX  PARAMETERS  PRMIIlE  FlUPES 

O=UP,-=D0UN)  SCALING  PAR  AML  T  f  RS  PAR  I  I AL  DERIVATIVES  i*-INCR  WITH  HEIGHT) 


f.RAD  RICHARDSON  NUMF-TR 
<  ♦=5table,-  - Uns t  ab  If) 
-0.06?  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter  )  GMH  =  ( Zl»?2  )  1  /«* 
12.7? 

//L  A 1  GMH 
-0  092 

//L  AT  Nf  TERR 
0.063 

// L  AT  Z! 

0  116 

Z/l  AT  /? 

-li  058 

MONIN- OBUKHOV  II  NOTH 
(Meters. 

-l  .'-ttVE  02 


MOMENTUM  FLUX 
(Nt/e2> 

-3. 16E-Q2 

HUMIDITY  FLUX 
<Kq/sec  m2) 

1  4  IF -OO 

L A T . HEAT  FLUX 
<Uatts/«2> 

3 . 4  ME  01 

SEN  .  HEAT  FI  UX 
(Via  t  ts/fi2) 

2  0  4F  0  0 

SKY  AND  aOLAR  HF AT  ELLJX 
( Wat  ts/n?) 

1  26E  01 

TOTAI  HEAT  BUDGE  I  FLUX 
(Wat  ts/n2> 

4.94E  01 


FRICTION  VELOCITY 
( Meters /sec ) 

1  602F-01 

SCALING  SPEC . HUMD 
(Kq/Kg ) 

-7. 127E-05 


SCAl  ING  POT  H  rtf' 
(Kelvin) 

-1 . 02OE- 02 


ROUGHNESS  LENGTH 
(Meters) 

5  •  0  1  9E  -  0  6 

DRAG  COFF  AT  10  METERS 
( T)  1  fipnsi  on  I  ess  > 

'  .14,1  u  4 


GENERAL  FORM.  UN  '  D  /  - 

I  (  N i  - n2  )  )/ll  n  «  Z 1  /  Z  2  *  « 
<ZHZ2>1  21 

N-UIND  SPEED  (M/ser' 

Z  =  HE l GH  T  (Meters) 
DUS/P /=  2  .#21  02 


N-SPE  1‘  MUM  U) I  T  Y  <  hq  nq  ■ 
Z-HE I  GMT  (Meters  > 

PSH/ B7-  B  V2E-06 


N*P«f  TFMP  iltlvini 
/•HEIGHT  (Meters' 

PP  T  /  D =  -l  2BT  OT 


GENERAL  E  ORM  N  SI  PEE - 

1  (l  nZl  PSI  >-  ( l nZ2- p  1  •  I  /  i  - 

INI -N2 ) 

N  -  U  1  N  P  FBI  ID  <M.  «.,C  ; 

Z  -HE  I  l»H  I  (  M  >  vet  t  Alls 

P  F 1  =•  P I  '•  1 1 

WS  SlOPf  2  GO F  0  0 

N  -  SPf.  I  HUM]  PI  It  .tq.'Kqi 

2  HI  IGH1  i,  M  i  L'er  •  Am  v 
PS  I  iP  SI  ’ 

3M  ! -I  OPE  7  j,HE  0  3 

N  Pin  TEMP  .  ikeUltil 
Z-MFIUIII  in)  Vert  A  ms 
PS  I  - P S I  2 

PTK  -  i  npE  5  3 Dt  01 

N  -  L  n  T  |  MP  ST  Rill  <h  «M  2  ■■'3  ' 
7  MF  JI.HT  iN>  Ver  t  A*  i  s 
PS  I  *  NONE 

CT2  SLOPE  -  NO  DATA 


PStl  At  1 1  ■= 
RFI1  AT  Z2- 
Pf.  12  AT  Z  |  = 
PS  1 2  AT  Z7* 


0 .  10  1  107 
f)  175329 
0  ,  1  9  4  1  0  2 
0.11 11444 


BOWEN  RATIO 

Inn  u  n  1 1 1.  ) 

0  .  05? 


■  GfNFRAI  CONSTANTS 


N  ISLE  1 1  ANl  illis 


VON  K ARMAN 
CONSTANT 
(No  units) 

0  4 


[JRAVITAT  TON 
ACCELERATION 
<  M/se»  2  I 
9 . 79*19 


PROril  L 
TIJR  .  PRANDTl 
NUMBF  R 
0 . 74 


PROF ILE 
T  UN . SCHMIDT 
NUMBER 
0 .74 


BUI  K 

SFN  HEAT 
TRANSF  COFF 
n  9 PC  -  o  3 


BULK 

MOISTlJRF 
TWANSE  COM 
I.J2E  03 


AIR  DENSITY 
1  2320 


«  GENERAL  WOIi  i. 

Accuracy  Imitation  eireederf  for  neasurenenr  «f  Profile  Slope  and/or  Partial  Pe»  iwatiue 
G  ortpu  »a  t  i  (in  e»Fr«trd  by  mser,  n  of: 


AIR  SPI  I  If  ir  ME  AT 

1  I T  i  a  1  /  K  q  K  e  I  ' 

2  416VI  02 


SMI  SM2  ♦/-  081  3  Kq/Kg 


WATER  LAT  HEAT  VAP  . 

i  1  T  <  1  h  q  > 

r.  9  0 -»9i  ns 


•  CONTINUE  D  ON  NEXT  PAL  if 


78 


RUN  NUMBER i  7903010430 

START  TIME;  4:33:  0  CGT 

START  DATE;  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRl.  MIC  ROME  TE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

bulk  WI  TEMP 

AIR  -UT  TEMP 

POT-UT  TEMP 

VIR-UT  TEMP 

V. POT-UT  TEMP 

(Celsius) 

(Meter/s*c ) 

(Celsius) 

(Kel . *M-2/3) 

(Millibar) 

(Celsius) 

( Kelvin ) 

(Kelvin ) 

(Kel v  in ) 

(Kelvin ) 

12.279 

3.98 

10.47 

NO  DATA 

1015. 1 1 

I 3 . 366 

-1.067 

-0,969 

0 . 269 

0,367 

HEIGHT 

POT. TEMP . 

VIR . TEMP . 

V. POT. TEMP. 

ABB. HUMID. 

REL. HUMID, 

SPEC. HUMID. 

VAP .PRES . 

S. VAP. PRES. 

REF .INDEX 

(Meter  a) 

(Celsius) 

(Celsius) 

(Celsius) 

(Xg/« 3> 

(Percent  > 

( Kg/Kg  > 

(Mil 1 ibars  > 

(Hill ibar s ) 

(Kel . xM-2/3) 

10.00 

12.377 

1 3 . 633 

13.733 

9.634E-03 

88.73 

7.913E-03 

12.691 

14.304 

NO  DATA 

•  BWK  AERODYNAMIC  CAL Cut  AT IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.197B'; 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( ♦■•St able,  --Unstab  le  > 
-0.167  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»<21»Z2>l/2 
12.99 

Z/L  AT  CMH 
-0.189 

Z/L  AT  10  METERS 
-0. 146 

HON IN-OBUKHOV  LCNCTH 
< Met ers) 

-6.062E  01 


FLUX  PARAMETERS 
<+*UP,-» DOWN) 


MOMENTUM  FLUX 
<Nt/*2> 

-4.52E-02 

HUMIDITY  FLUX 
<  Kg/**c  n2> 

1  . 57E-05 

LAT.HEAT  FLUX 
(Ua'«s/n2) 

3.89E  01 

SEN. HEAT  FLUX 
( Wa  t  ta/«2> 

9.28E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n2) 

1.26E  01 

TOTAL  HEAT  BUDCET  FLUX 
< Wat  t*/n2> 

6.08E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

1 .914E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.6721  -05 

SCALING  POT. TEMP. 
(Kelvin) 

-3.888E-02 

ROUGHNESS  LENGTH 

1 . 270F-05 

Dk AC  COEF.AT  10  METERS 
(  D  men  si  on  less) 

1 . 025E-03 


INFERRED  MEAN  VERTICi 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2> 

-3.662E-02 

WITH  AES .  HUMIDITY 
(Meter  Kg/ser  «3) 

1  .573E-05 

UITH  POT . TEMPERATURE 
< Meter  Kel . /sec ) 

7 . 44  IE-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3 ) 

1 .2331 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel . ) 
2.4167E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9037E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar  ) 

15.378 

ABS .HUMID .AT  UT  LEVEL 
(Kg/n3) 

1  .  163E-02 

BAR .PRES. AT  UT  LEVEL 
(Millibar) 

1016.31 


BOWEN  RATIO 
(no  unite) 

0  239 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERRGn  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROU  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROU  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-*; 


GRAD  RtCh. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL, POT. 
TEMP  . 

ROUGH 

LENGTH 

DRAG 

CDEF 

220X 

220X 

teix 

206X 

176* 

1 IX 

14SX 

382X 

91 X 

116X 

85X 

mz 

1 81 X 

teix 

1  81  X 

46Z 

4BZ 

109X 

1 1 X 

35X 

157X 

23X 

71 X 

132X 

43X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7903030430 
4:33:  0  POT 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MIC.ROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNFLS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAilETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  1  HE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
UITH  THE  LOWER  LIMIT  IF  THE  CORRESPONDING  MFASUPEHENT  UNCERTAINTY  INDICATED  IN  t  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP, --DOWN)  SCALING  PARAMETERS 


GRAD ■ RICHARDSON  NUMBER 
(♦-8 table, -'Unstable) 
-0.123  to. 02)  AT  GMrt 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM-< 71*ZZ> 1/2 
12.99 

Z/L  AT  GMH 
-0.141  CO. 021 

Z/L  AT  10  METERS 
0  100  [0.021 

MON  IN -OBUKHOV  LENGTH 

*  Meter  - > 

v  222E  91 


MOMENTUM  FLUX 
<Nt/«2) 

-4.24E-02  16  0E-02) 

HUMIDITY  FLUX 
(Kg/sec  »2) 

1.54E-03  tB.QE-061 

LAT.HEAT  FLUX 
(War  rs/n2) 

3.8IE  01  I2.0E+01J 

SEN. HEAT  FLUX 
(Wat  t»/n2> 

6.S2E  00  (3.0E+001 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n2) 

1  26E  01  1 2 ■ 0E  +  0 1  I 

TOTAL  HFAT  BUDGET  FLUX 
<  Ua  1 1%/nP ) 

3  06E  01  t3 -  OF ♦Ol  1 

HOWL  M  RATIO 
•  unite) 

»  10*  I O  08 1 


FRICTION  VELOCITY 
< Meter s/»*c > 

1.851E-01  (6.0E-021 

5CA»  TNG  SPEC  . HUM  l D  . 

(Kg  *g> 

-  6.845E-05  l 3 . OF  -  05 ) 

SCALING  POT  TEMP, 
(Kelvin) 

-2.149E-02  I2.OE-021 

ROUGHNESS  LENGTH 
( Meter  %  > 

1  . 035E-03  I  6 . 0E -05 1 

DRAG  COL  F . AT  10  METERS 
(Meters) 

1.  0051.  *03  (4.0E-04) 


+  -m  va-e  •  »  **t-  It'll*  RODVNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THf  STANDARD  DEVIATION  FROM  EITHER  THE 

,1  «e  <U*Ma»NN!  UNCFRTAINIY  VALUE  (WHICH  EVER  ABSOLIJTF  VA1  UE  IS  LARGER).  ALL  VALUES  ARE 


TUlAi  HLAr 
»  1  D* 


BOWEN 
RAT  IO 


SCL  SPEC 
HUMID! I Y 


SCL  POT  . 

TEMP 


ROUGH 

LENGTH 


DRAG 

tutr 


I  OX  JX  68X 


7X 


'H 


MARINE  SURFACE  LAYER  MICKOME TEOROl  OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
A 1  HOST* HER  IL  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NTCOiAS  ISLANO,  CALIFORNIA 

«  «  «  •  rtlLRUNf  TEOROl  OGICAL  DATA  ■  «  •  « 


NlJN  NUMBtR  : 

W0  .0301.00 

PRINT  DATE: 

11  JUN  1980 

MART 

TIME 

V  3.20  PUT 

DATA  SAMPLING 

RATE  (ALL  CHANNELS ) :  6/Min 

t  Nl- 

Tin'  ' 

s.  31-31)  P*i  1 

DATA  AVERAGING 

PERIOD:  30  Min 

•.(ART 

L'ATF 

i  M  .y  |?--V  ( LAY  i:m> 

NOMENCLATURE : 

) -UPPER  LEVEL,  2-LOWER  LEVEL 

•  ARm!  OU  CH«iNNt  i  RAg  DATA  < AVERAGE  VDL »  : 


No  HO  Nc.l'l 

No  .  02 

No  .  [i  3 

No  .  04 

No  .  OS 

No  .  Ofe 

No  .  07 

No  .08 

Vi 'l  t  hi  F  A  TL  MP  .  MRUC.  1 

It  MP  .  SI RUC  . 

P  DfU  PUINI  J 

BfW  POINT? 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES .2 

SKY  RAD 

20  5  0.000 

0.00) 

5  1  5V 

5  •  1 7 1 

3 . 09S 

3 . 072 

4.966 

-0 . 050 

n,.  1.)  Wo.]) 

N  a  .  1  2 

Nil .  1  3 

No  .  14 

No  It. 

No  .  16 

No  .  17 

I'lJ.  K  U’  llni'  AI  IRFQtJCNCY 

AC  VOL  T  AGE 

MANUAL  Fl AG 

ZLRO  RFLr  . 

SPARE  A 

SPARE  B 

VOLT, REE.  B 

('Ml  3,791 

2 .  522 

o .  not 

0  00  1 

0.001 

0.001 

6.20S 

L»  ( ■  ;ir,l  i  HANNl  L  RAW  DATA 

(AVERAGE ) : 

ESC ARP ML  NT  DATA,  f  Tf  I  D  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS 

n  ,  S  n  ;i  .2 

IIPUIND  NEAR 

UPWIND  1  AnD 

DP  IF  CAL 

DP2FCAI 

WTBFCAL 

US]  EC 

A  *  ►  It'd-.  1  AIR  LEMP.2 

HFIGHI/lFNClH 

p  A 1  H  *  Me  t  t,  1 

tVo  1  t*,) 

(Volts) 

(Veits) 

(Coeff • 

;■»!)  142)  1 23925  0  .  103  115 

S’MlM  HU'JSEKI  LPING  PARAMETERS  TR  ANSI  A  TED  INTO  E  NC  IN)  ER  1 NL  UNIT4 

-0.009 

0.000 

0.000 

0 .992 

No.  09 
WIND  DIR. 
5. 084 


W52EC 
(Coef f .  ) 
0.95? 


CANUAl  L  1  AC 

;  irk  [jh  (  hum 

DA  I A  BA'.fc 

VOI  T  .REF  DF.V  VOl  I 

REF  DEV  ZERO  REF . DEV  AC  VOLT. FLUX 

AC  FREQ . FLUX  AC  VOLTAGE 

AC  FREQUENCY 

1  Nr.  .1  «ri  s  ) 

•  NO  .  S<  dll‘i  » 

t  No  .  sc  rfiis  ) 

A  (  No  .  )  .  OliSV)  B<Nc 

.  >  UUfjV)  (No.).  0  02V)  (  No  .  >5V  ) 

(No  .  >lHz ) 

(VAC) 

(HZ) 

i 

11 

180 

0  0 

0  0 

0 

115.2 

59.79 

R'.'l  1‘  Ml*  R  irti:  IKJRUl  OGICAI  PAR  AMF  (fc  RS  ■  I Nl'l  UD  I NC.  I  HE  ABOVE  CAL  AND  ESCAR  P  MF  NT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


ai*  it  .ic  i  wlN(.  gpi  i  Di 

If  W 

pniNM 

If  MP  S1RUL  1 

WIND  DIR 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

■  '  i  ,  ■  iM-»v»-  /set  / 

<  1  •*  I 

s  i</;> 

<ke| . ,M  2/J> 

(Deg  I roe) 

I  Mi  1 1 ib*r ) 

< Wdt  t/«2) 

(Celsius) 

(Kelvin ) 

1  W.  *.  V7 

1  0 

4V 

NO  DATA 

317  U 

1014.39 

6.99E  00 

1  3 . 360 

285.504 

A  I  K  I  r  Np  .■  HIND  API' t  D2 

or  w 

PO I N 1  2 

lim*  STRUC  ? 

IlDt  TABIE 

BAR  PRFS.2 

i‘|-.i  ii,i  1  Pc-  »«*r  -,e<  » 

■  fel 

mis) 

<Kel  iM  2/3) 

(Meter  MSD 

(Mill  it>ar  ) 

Ur  ’  /  t  5  Hi 

l  c . 

5U 

NO  DATA 

0  07 

101548 

1  A-  1  1  i  A H  1  nil  h'inl  T1  hRUOi 

11  AL 

UAH  AME  TENS 

nt  Ji.ML  .  1  ’  PUT  u  ne  i 

V  I  R 

TfMP  ) 

V.PIH  1  i MP  .  1  ABS  HUMID. 1 

RCl  .HUMID.  1 

SPEC. HUMID. 1 

VAP .PRES . 1 

S. VAP. PRES. I 

REF. INDEX  1 

•  irw4s,uM 

8  nlsiunl 

(OImuO  (Kq/«3> 

‘Percent  ) 

(Kg/Kq  ) 

(Millibar) 

(Mi  I  libar  > 

(Kel . kM-  2/3) 

;•*  (•■  13  4"'f. 

lie 

( 

iron  9.6I6E  03 

88.71 

7.B2QE-03 

12. 694 

14 . 309 

NO  DATA 

Hi  i-.H*  ,  t  ■  Pl.t  Tf  2 

Vl« 

DhP  2 

y  fill  TEMP  .?  AMS  HUM  It).  2 

Rtl  HUMID. 2 

SPEC .HUMID. 2 

VAP .PRES. 2 

5 . VAP . PRES. 2 

REF. INDEX  2 

.  t  ,*r  ,  i  i  v ••  • 

<Lel 

SUsI 

( Le Isius)  «Kg/ni> 

(Percent) 

(Kg/Kq  ) 

(Mill ibar ) 

(Mil libar ) 

(Kel . kM-2/3> 

V  .  I  1  *  48  ( 

1  (  V 

13  «4.*  V.652E  0  3 

HB .  23 

7.T12RF-03 

1?  72  0 

14.416 

NO  DATA 

»  •  iN  Ji. 


I  f*.  I  Mu 


Rdrt  NIMH  K . 

7Vl»5<i  (0500 

MARINE  GHRFACI  LAYER 

'■map  r  ir rtc 

5  J  ?fl  PM 

NHL  MICPOME TEUROLUGY 

MAP?  DAT! 

(  M*y  1 97V  (DAY  1 

123) 

SAN  NICOLAS  ISLAND,  CAl 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE;  1-lJPPER  LEVEL,  2-LOWER  LEVEL 


«  PRi'MLf  t  AlCIJl  A  M  ONS  BASF  D  UN  ABOVE  OHS)  RVL  D  AND  CALCULATED  VALUES  (  BUSINGER  ,  1 973  )  : 


STAR  T l  1 1  r 


FLUX  PAR  AME  IF  PS 
<  *«UP ,  -  ‘DOWN > 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦= INCR .WITH  HEIGHT) 


(RAD  RIlHARDMlN  NUMBER 
(•-Stable,  -'On^Ubli*) 
-«  083  AT  GMH 

i.f  nm  IR  If.  ML  AN  HE  K.HT 
(rtv'pf  )  r,MH=<  /|«Z2>I  /? 
J  ?  y  v 

//I  A  I  r.MH 
•  (»  098 

/•'{.  Af  lb  MI  TERS 
-0  07/, 

//(  AT  Z1 
-  ft  i  jv 

//(  at  ?:> 

0  0  70 

Ml  IN  IN'  OBUKHOV  I  f  Nl.TH 
■  Me  t  er  s ) 

1  .  324E  01* 


MOMLhfllM  FLUX 
(N1  '*?) 

.  V2F  -02 

HUMID! It  FI  UX 
(kq/c;er  «2> 

1  1  IF-U-i 

L  AT.  HEAT  FLUX 
(Wat  rc./n2) 

li.7t.t-  01 

OF N. HEAT  riUX 
1  .  1  3E  00 

SKY  AND  SOLAR  HEAT  FLUX 

<  U *  t »  s /m? > 

6.99E  00 

IOTAI  HEAT  BUOGf  T  FLUX 
I  Wat  t  ■,/*?> 

3.571  0| 


FRICTION  VELOCITY 
<Meters/*ec ) 

1  247E-01 

SCALING  SPEC . HUMD . 
(Kg/Kq ) 

-7.251E-05 


SCALING  POT.  TEMP. 
(KpI win) 

-7.251E-03 


ROUGHNESS  LENGTH 
(H»-ter») 

9 . 487E-07 


DR AC  COEF ,  AT  10  METERS 
( I)in®nsipnlf*>s ) 

.  W.u  ha 


GENERAL  FORM : DN/DZ- 
I  INI  -N2)1/lln<2WZ?>» 
<ZleZ2) t/21 

N-=UIND  SPEED  (M/sec) 
Z-HEIGHT 

DUS/DZ*  1 . 91E-02 


N-SPEC .HUMIDITY  (Kq/Kg) 
Z-HFIGMT  (Meters) 
DSH/DZ°  -8.92E-06 


N-POl . TEMP . (Kelvin) 
Z-rHEIGHT  (Meters) 
DPT/D7-  -B.92E-04 


GENERAL  FORM :' N ' SLOPE* 
l  (J.nZI  -PSI  )-<LnZ2-PSI )  J/ 
INJ-N2) 

N-WIND  SPEED  (  H/*er. ) 
Z-HEIGHT  <M)  Ver  t .Ax  id 
PSI-PSI1 

WS  SLOPE-  321E  00 

N-SPEC  HUMIDITY  <Kg/Kg) 
Z-HEIGHT  < M )  Vert. A*i* 
PSI-PSI2 

SH  SLOPE-  -?.*bE  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Ver t  -Axis 
PSI-PS12 

PTK  SLOPE-  -7.46E  01 

N-LnTEHP  STRUC . (K*M-2/3) 
Z-HEIGHT  (M)  Ver  i  Am* 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PM!  A  T  /\- 
P SI  I  A I  IP 
L  ,1?  AT  71  1 
pm;*  AT  7.P- 


(1  .  (43G5  1 
IL.  20331  2 
0.222837 
1. 12HQ2Q 


BOWEN  RATH) 
<n n  uni  t«,  > 
0.041 


*  CENTRAL  CONSTANTS: 


MISCELLANEOUS 


VON  HARMAN 
(UNMAN  I 
(No  of i  ]  f*.  > 
(I  .  4 


gravitation 

ACC K  FRAMOI 
(M/r.ef  2) 

9 . 7959 


PROF  II  F 
HIM  .  PRANDTL 
NUMBF W 
0 . 74 


PROF  11  E 
TUB  SCHMIDT 
NUMBF  R 
0 .74 


BUI  K 

SEN  HEAT 
1RANSF  .CUFF 
0 .921: -03 


BULK 

MOISTURE 
1RANSF  COEF 

I .32F-03 


AIR  DENSITY 
<Kq/m3> 

I .2327 


•  r.l  NFRAL  NOIL  ■>: 

Ai  nif  4('v  I  i"i  (.*1  inn  exceeded  for  «e**i«r  enen  f  of  Profile  Slope  and/or  Partial  Derivative. 
(  onpiiini  ion  *»*erut»*<1  by  insertion  of 


AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel . ) 
2.4I6VE  «2 


Mil  SH. '  ./  om  3  Kg /Kg 

Pin  1  PTK,*  */  I1QH  del 


MATER  LAT.HEAT  VAP . 
<  ITcal  .  /Kq) 
r.  9033E  t)5 
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RUN  NUMBER  ;  7905030500  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  5:  3:20  PST  NR1  MI CROMETF UROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS);  G/Min 

START  DATE:  3  May  197V  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 

*  ESTIMATED  M1CRUML1 EOROLOGICAL  PARAMETERS  AT  ON  METERS: 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

(Celsius) 

<  Me ter /sec  > 

(Celsius) 

(Kel . xM-2/3> 

(Millibar: 

12. 3B1 

5.82 

10.50 

NO  DATA 

1015.39 

HEIGHT 

POT . TEMP. 

VIR  .  TEMP  . 

V. POT. TEMP . 

ABS. HUMID 

( Meter  s > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

10.00 

12.479 

13.740 

13.838 

9.650E-03 

«  DUi  K  AERODYNAMIC  CALCUl  ATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES 


BULK  UT  TEMP  AIR-WT  TEMP  POT-WT  TEMP  VJR-WT  TEMP  V  POT-UT  TEMP 

(Celsius)  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

13,360  -0.979  -0.881  0.379  0.477 

REL . HUMID .  SPEC. HUMID.  VAP . PRES  .  S.VAP.PRE5.  REF. INDEX 

(Percent)  (Kq/Kg)  (Millibars)  (Millibars)  (Kel.iH-2/3) 

88 , 29  7 . 027F-0 3  12.717  14.404  NO  DATA 

TEN  METERS  (FRIEHE  ET  AL,197B): 


INFERRED  FIUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

SI  ABILITY  (♦=UP,-=DOWN>  SCALINC  PARAMETERS  VFLOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

r  RICTION  VELOCITY 

WITH  LONG.  VFLOCITY 

(♦-Stable, --Unstable) 

(N  t/n2> 

( Meters/sec ) 

(Meter 2/sec  2 ) 

-0.166  AT  CMH 

-4.24F -02 

1 .855E-01 

-3, 439E-02 

GFOME1RIC  MFAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUM ID. 

WITH  ABS .  HUMIDITY 

(Meter)  CMH- ( 7\ »Z2) 1 /2 

(Kg/sec  n2) 

(Kg/Kg) 

(Meter  Kg/sec  *3  > 

12.99 

l . 52E- 05 

-6.64BE-05 

l . 52 0E -05 

Z/L  AT  CMH 

LAT.HEAT  FLUX 

SCALING  POT. TEMP. 

WITH  POT. TEMPERATURE 

-0. 188 

(Wat  t s/n? ) 

(Kelvin) 

(Meter  Kel . /sec  ) 

Z/L  AT  10  METFRS 

3.76E  01 

-3.625E-02 

6.722E-03 

-0.145 

SEN. HEAT  FLUX 
(Watt  s/«2 ) 

ROUGHNESS  LENGTH 
(Meters) 

MON IN -OBUKHOV  LENGTH 
(Meters) 

8.39F  00 

1  091E-05 

-6.915E  01 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  ts/B?) 

6.99E  00 

DRAG  COEF.AT  10  HFTERS 
( I)  l  nen  sionless) 

1 . 014F-03 

TOTAI  HEAT  BUDGET  FLUX 
<  Uat  ts/«2> 

5.30F  01 

BOW!  N  RATIO 
(no  unit'.) 

0.223 


AIR  DENSITY 
(Kg/n.l) 
l  .2330 

AIR  SPECIFIC  HEAT 
( I  Tea  1  .  /Kg  Kel.) 
2.4169E  02 

WATER  LAT.HEAT  VAP. 

( ITcal  ./Kg) 

5.9031E  05 

VAP .PRES. AT  UT  LEVEL 
(Mill  ibar-  ) 

15.376 


ABS. HUMID. AT  UT  LEVEL 
(Kg/n3> 

1  .  163E-Q2 


BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1016.5V 


*  Mf  ASUREMTNT  FRROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUFS  AND  BOTTOM  ROU  ARE  BUI  K  AtRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/l 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 
RAT  TO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH 

length 

DRAG 

LOEF 

292X 

292X 

2367. 

240X 

240X 

15X 

1  B5X 

479X 

1  18X 

122X 

1 22X 

138X 

236X 

107X 

187X 

46X 

4RX 

11 5X 

15X 

39X 

163X 

23X 

71 X 

1  38X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905030500  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  5:  3:70  PST  NR  I  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  3  May  1979  (DAY  1?3>  SAN  NTCOlAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Mm 


•  COMPOS IIF  PROF  Ilf  AND  BUCK  AERODYNAMIC  DFRIVFD  PAR AME  TFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMII  Of  THE  CORRESPONDING  MF  ASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 

FLUX  PARAMETERS 

STAISJI  ITV  ( *  =  UP ,  -  =  DOUN)  SCALING  PARAMETERS 


C.KAD  RICHARDSON  Ml  JMPF  R  MOMENTUM  FLUX  FRICTION  VELOCITY 

<  *-S  tab  le ‘Unstab  1  •*  >  <Ni/*?>  (Meters/sec) 

-0  134  10.02)  AT  GMH  - 3  86E  0?  16.0E021  1.755E-0I  (6.0E-02) 

CF  OMt  TRIG  MT  AN  HF1IHT  HUMIDITY  FLUX  SCALING  SPEC.  HUMID. 

<  Me  »er  >  CHH  < /l  a/2 1 1  /.»  <Kq/sec  m2)  (Kg/Kq) 

17.99  1.4SF-05  18. Of  -061  6.871F-05  13.01-051 

LAI  HI  AT  FIUX  SCALING  POT  .  TEMP  . 

<  Wa  t  » s/«2 )  (Kelvin) 

3  59F  01  i 7 ■ 0 E ♦ 0 1 1  -?.086r-07  [2.0E-021 

SFN.Hf  AT  FLUX  ROUC.HNLSS  LENGTH 

(Watt  s/e?)  (Met'*rs) 

6.04E  on  IJ.OE>oni  0.539E-O6  16.0E-051 

SKY  AND  SOI  AR  HF  A  T  FLIJX  DRAC  COIF  AT  10  METERS 

(W«tt%/it2)  (Meters) 

6  99E  01)  I  2 . 0E  *0  1  1  .  *.»  4  1 1  Ut  14.DE-04) 

TOTAL  HF  A T  BUDGET  I  LUX 
( Wa  t  t*/e? ) 

VQ0I  01  13.  Ol +01) 

BOWEN  RAT  10 
(no  units) 

0.177  10.08) 


«  DIFFERENCE  BET'EEN  THF  PROFILE  AND  BUI  K  ATRODYNAMIC  DERIVED  PAR  AMI  1ER  VALUES  AS  COMPUTED  VIA  THf  STANDARD  DEVIATION  FROM  EITHER  T  HF 
ABOVE  WEIGHTED  COMPOSITT  VAl  UF  HR  MF  ASIJRF  Mf.NT  IJNCF  RTAIN1 Y  VAl  OF  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER)  .  ALL  VAl  UES  ARF 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  "tor 

GRAD  RICH.  Z/L  MOMENTUM  LAT.HEAT  SFN.HtAI  SKY  RAD.  TOTAL  HEAT  BUWF  N  FRICTION  SCL.SPEC  SCI. POT  ROUGH.  DRAG 

NO. AT  GMH  AT  1 0M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  IENC1H  l  U| F 

32X  J0X  23X  1 7X  64X  OX  21X  57X  21X  5X  70X  9X  .  I 


Z/L  AT  GMH 
0  IM  I  (10?  1 

Z/L  A  T  10  ME  TFRS 
0.110  I  (I  02) 

MON  I N -OBUKHOV  LENGTH 
(Meter  s  > 

-B.497E  01 


•  END  OF  DATA  HUN 
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MARINE  ■  'FACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  *  «  MICROMETEOROLOGICAL  DATA  ■  *  *  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE! 


7905030530 
5:33:40  PS f 
6:  3:50  PST 
3  May  1979  (DAY  12J> 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  I -UPPER  LEVEL  ,  2-LOWER  LEVEL 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No-  00 

VOLT. REF. A 
6.205 


NO  .  01 

TEHP.STRUC. 
0 .000 


No.  02 
TEHP.STRUC 
0 . 001 


No  .  03 

2  DEW  POINT  1 
5,142 


No  ,  04 

DEU  POINT2 
5.154 


No  .  05 

WIND  SPEED l 
3.429 


No  .  06 

WIND  SPEED2 
3.379 


No  .  07 

BAR .PRES. 2 
4.991 


No  .  08 
SKY  HAD . 
0.046 


No  .  09 
WIND  DIR, 
5.097 


No  .  1  0 

No. It 

No.  12 

No  .13 

No  .  14 

No. 15 

Nu  .16 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLTAGF 

MANUAL  FLAG 

ZERO  REF  . 

SPARE  A 

SPARE  B 

3.705 

3.933 

2.521 

0  .  001 

0 . 001 

0.001 

0.001 

No  .  17 

VOLT  .REF  .& 
6.205 


o  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS: 

No.  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

UIBFCAL 

US1EC 

US2EC 

AIR  TEMP . 1 

ATR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Veits) 

(Coeff , ) 

(Coeff 

1411  122775 

1421  123797 

0  .  183 

121 

-0 . 009 

0  .  000 

0  .  000 

0 .992 

0.952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF.DEV  AC  VOLT -FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No.).005V)  (No. >. 002V)  (No.>5V>  (No.)lHi)  (VAC)  (Hz) 

0  0  180  0  0  0  0  0  115.2  59.93 


*  01  SERVED  MICROMETEOROl  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.277 

AIR  TEMP, 2 
(Celsius) 
12.300 


WIND  SPEED1 
(Me ter /sec > 


WIND  S PEED2 
(Meter/sec ) 
6.36 


DEU  POINT1 
(Celsius) 
10.38 

DEW  POINT2 
(Celsius) 
10.40 


TEMP , STRUC . 1 
(Xel . xM-2/3) 
NO  DATA 

TEMP . STRUC . 2 
(Xel . aM-2/3> 
NO  DATA 


•  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 


HEIGHT,  Z1  POT. TEMP. 1  VIR.TEMP.l 

(Meters)  (Celsius)  (Celsius) 

18.35  12.457  13.625 

HEIGHT,  22  P0T.TFMP.2  VIR.TEMP.2 

(Meters)  (Celsius)  (Celsius) 

9.20  12.470  13.729 


WIND  DIR  . 
(D*g , True) 
318.3 


BAR .PRES. 1 
(Millibar ) 
1014.70 


SKY  RAD. 

( Wat  t/m2  > 
-6.35E  00 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL )  (Millibar) 
-0.16  1015.07 


V.  POT. TEMP, 1  ABS. HUMID. 1 
(Celsius)  (Kg/m3> 
13.805  9.573E-03 

V. POT. TEMP. 2  ABS. HUMID, 2 
(Celsius)  (Kq/m3> 
13819  9.588E-03 


REL .HUMID. 1 
(Percent  > 
88.20 

REL .HUMID. 2 
( Percen  t  > 
87.69 


SPEC. HUMID. 1  VAP.PRFS.l 
(Kg/Kg)  (Millibar) 
7.766E-03  12.610 

SPEC. HUMID. 2  VAP.PRES.2 
(Kg/Kg  >  (Millibar) 
7.773E-Q3  12.635 


BULK  WT  TEMP  MEAN  AIR  TEMP 


(Celsius) 

13.355 


(Kelvin ) 
285.489 


S.VAP.PRES.l  REF. INDEX  1 
(Millibar)  (Kel.xH-2/3> 
14.297  NO  DATA 

S. VAP.PRES.2  REF. INDEX  2 
(Millibar)  (Kel.*M-2/3) 
14.409  NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030530 
5:33:40  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
RAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fc/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  -UPPER  LEVEL,  2-LOUER  LEVEL 


*  PROFILE  CALCUl  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973) : 


STAPH  IT Y 


FLUX  PARAMETERS 

<*»UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦» INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦  •‘Stable,  --Unstable) 
-0.061  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM-< Z1 *Z2 ) 1 /2 
12.99 

Z/L  AT  CMH 
-0.073 

Z/L  AT  10  METERS 
-0.057 

Z/L  AT  Z1 
-0.104 

Z/L  AT  Z2 
-0.052 

MONIN-OBUKHOV  LENGTH 
( Meters  > 

-1 . 769E  02 


MOMENTUM  FLUX 
(Nt/m2> 

-3.77E-02 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1  . 52E-05 

LAT.HEAT  FLUX 
(Wat  ts/m2  > 

3.76E  01 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

2.41E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t t/m2  > 

-6.35E  00 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/m2 ) 

3.37E  01 


FRICTION  VELOCITY 
(Meters/sec) 
l  749E-01 

SCALING  SPEC . HUMD , 
(Kg/Kg) 

-7.058E  5 


SCALING  POT.  TEMP. 
(Kelvin) 

-1  106E-02 


ROUGHNESS  LENGTH 
(Meters) 

8.  U7E-06 


DRAG  COEF.  AT  10  METERS 
( Dimensionless) 

9  30SE-04 


GENERAL  FORM : DN/DZ- 
[ (N1-N2) l/ILn(Z1/Z2)« 
( Z 1 «Z2  >1/21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  P.79E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -1 . 40E-03 


GENERAL  FORM : ' N ' SI OPE- 
l  (LnZl-PSD-  (LnZ2-P3I  )  1/ 
IN1-N21 

N-UIND  SPEED  ( M/sec > 
Z-HEIGHT  (H>  Vert. Axis 
PSI-PSI1 

WS  SLOPE-  2.29E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -7.66E  03 

N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -4.B9E  01 

N-LnTEMP .STRUC . <KxM-3/3> 
Z-HEIGHT  <  M )  Vert.  Ax  is 
PS 1 -NONE 

CT2  SLOPE-NO  DATA 


P8I1  AT  Zl-  0.277700 
PSIt  AT  Z2-  0.160193 

PSI2  AT  71-  0.170349 

PSI2  AT  Z2-  0.100572 


BOWEN  RATIO 
(no  units) 
0.064 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Na  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9 . 7959  d . 74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


IULK  BULK 

SEN  HEAT  MOISTURE 

TRANBF.COEF.  TRANBE.COEF, 
0  92E-03  1.32E-03 


AIR  DENSITY 
(Kg/m3> 

1  .2333 


e  GFNCRAL  NOTES: 

Accuracy  Imitation  exceeded  For  Measurement  of  Prefilf  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.4168E  02 


SH1-8H2-  ♦/-  . 09E-3  Kg/Kg. 


WATER  LAT.HEAT  VAP . 
( ITcal  .  /Kg) 

S.9Q34E  05 


0  CONTINUED  ON  NT X  r  PAGE 
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SUN  NUMBER :  7905030530 

START  TIME!  5 i 33 i 40  PST 

START  DATE:  3  Hay  1979  < DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  IUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS)  :  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP, 
(Celsius) 
12.367 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
( Meter/sec ) 
6.39 

POT. TEMP. 
(Celsius ) 
12.465 


DEW  POINT 
(Celsius) 
10.40 

VIR . TEMP. 
(Celsius) 
13.717 


TEMP . STRUC .  BAR. PRES. 
(Kel.xM-2/3)  (Millibar) 
NO  DATA  1015.78 


V. POT. TEMP . 

(Celsius) 

13.815 


ABS. HUMID. 

<Kg/m3> 

9.587E-03 


BULK  UT  TEMP 
(Celsius) 

1 3 . 355 

REL. HUMID. 
(Percent ) 
87.75 


AIR-WT  TEMP 
(Kelvin ) 

-0 ,988 

SPEC. HUMID. 
(Kg/Kg ) 
7.772E-Q3 


POT-UT  TEMP 
(Kelvin  > 
-0.890 

VAP  .PRES  . 

(Millibars) 

12.633 


VIR-UT  TEMP 
( Kel v i n ) 
0-362 

S. VAP -PRES  . 
(Mill lbars) 
14.396 


V.POI-WI  TEMP 
(Kelvin ) 

0 .460 

REf . 1 NDEX 
(Kel . *M-2/3) 
NO  DATA 


a  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHE  ET  AL.1978): 


INFERRED 

FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

STABILITY 

(♦=UP, -=DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦“St  able, -“Unstable) 
-0.126  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= ( ZI *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0 . 145 

Z/L  AT  10  METERS 

-0.111 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-8.985E  01 


MOMENTUM  FLUX 
<Nt/m2> 

-5.31E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1 .72E-05 

LAT .HEAT  FLUX 
( Wet  ts/n2) 

4.26E  01 

SFN.HEAT  FLUX 
<Uatts/n2> 

9.03E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  rs/n?) 

-6.35E  00 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2) 

4.53E  01 

BOWEN  RATIO 
(no  unit's) 

0.212 


FRICTION  VELOCITY 
( heters/sec ) 

2 . 074E-Q 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.737E-Q5 

SCALING  POT. TEMP. 
(Kelvin) 

-3.488F-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .B40E-Q5 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 . 052E-Q3 


WITH  LONG.  VELOCITY 

(Meter2/sec2) 

-4.301E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 

1 . 723E.-D5 

WITH  POT . TEMPFRATURE 
( Meter  Kel . /sec ) 

7 .233E-03 


AIR  DENSITY 
(  K  g  /  m  .'5  } 

1 .2336 

AIR  SPECIFi:  HEAT 
( ITcal . /Kg  Kel .  ) 
2.416BE  02 

WATER  LAT .HEAT  VAP 
(ITcal  . /Kg  ) 

5.9032E  05 

VAP .PRES. AT  WT  LFVEL 
( Mi 1 1 1 bar  ) 

15.376 

ABS . HUM! D . AT  Uf  LEVEL 
(Kg/r*3> 

1 . 163E-02 

BAR. PRES. AT  WT  (  EVEL 
( Mi  1 1 ibar  > 

1016.9R 


»  MFASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  FERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-' 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  |  OH 

MOMENTUM 

FLUX 

LAT. HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

5CL . SPEC 
HUMIDITY 

SCL.POT- 
-  FMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

209X 

209% 

174% 

201% 

165% 

16% 

163% 

366% 

87% 

114% 

78% 

107% 

174% 

186% 

186% 

46% 

48% 

114% 

16X 

39% 

162% 

23% 

71% 

1  37% 

43% 

40% 

a  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030530 
5:33:40  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPFCT1VF  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP , -“DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦•Stable, -= Unstable) 
-0.095  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CHH-( Zl «Z2) 1 /? 
12.99 

Z/L  AT  GMH 

-0.111  10. 021 

Z/L  AT  10  METERS 

-0.063  (0.02) 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 . 178E  02 


MOMENTUM  FLUX 
(Nt/m"3) 

-4.98F-02  1 6 . 0E -02 1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1.69E-05  (8.0E-06) 

LAT. HEAT  FLUX 
<Uatt«/m2) 

4.16E  01  (2.0E+011 

SEN. HEAT  FLUX 
(Wat  t«/m2) 

6.32E  00  (3.0E+00) 


TOTAL  HEAT  BUDGET  FLUX 
(U#tt*/m2) 

4.30F  01  (3 , OE+01 1 

BOWEN  RATIO 
(no  unit*) 

0.167  (0.08) 


FRICTION  VELOCITY 
( Meter */*ec  > 

2.006E-01  (6.0E-02) 

SCALING  SPEC . HUM l D . 
(Kg/Kg) 

-6.860E-05  13. OF  051 

SCALING  POT. TEMP. 
(Kelvin) 

-1.970E-02  12.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

1 . 545E-Q5  1 6 . 0E-05 1 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Watts/m2)  (Meter*) 

-6.35E  00  (2.0E  +  01J  1.02Vt-  iM  (4.0E-04I 


#  DIFFERENCE  BCTWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAl  UES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  OH 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FI  UX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCI .SPEC 
HUMIDITY 

SCL.POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

34% 

32% 

13% 

7% 

53% 

0% 

16% 

48% 

9% 

2% 

62% 

9% 

n 
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Jj 


•  am  w  mi*  mm 


MARINE  SURFACE  LAVER  MI CRONE  TEQRQLQCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

«  •  »  »  MICROME IFOROL DC1CAL  DA  I A  ■  «  •  • 


RUN  NUMBER: 

7905030600 

PRINT  DATE: 

11  JUN  1980 

START  1  IME: 

6:  4:  0  PSI 

DATA  SAMPLING 

RATE  (ALL  CHANNELS >:  6/Mln 

FND  T/MEt 

6*34:30  PST 

DATA  AVERAGING 

PERIOD:  30  Min 

HTART  DATE; 

3  May  1979  (DAY  123) 

NOMENCLATURE : 

1 -UPPER  LEVEL,  2-LOWER  LEVEL 

*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC); 


No  .  00 

NO  .01 

No  .  02 

No  .  03 

No  ,  04 

No  .  05 

No  .  06 

No  .  07 

No  .00 

No  .0? 

VOLT .REF, A 

TEMP .STRUC. 1 

TEMP .STRUC 

,2  DtU  POINT 1 

DEW  P0INT2 

WIND  SPEED  1 

WIND  SPEED2 

BAR . PRES . 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0 . 000 

0.001 

5.120 

5  133 

3.595 

3.534 

5.011 

0.193 

5.017 

No  .  10 

No. 11 

No  .  12 

No  .  13 

No  .14 

No  .15 

No.  16 

No  .17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOl  TAGE 

MANUAL  FLAG 

7ERC  REF . 

SPARE  A 

SPARE  » 

VOLT .REF, B 

3.703 

3.886 

2.522 

0.001 

0,001 

0  .  001 

0 . 001 

6.205 

> 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE  >  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS; 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  1  AND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

HS1EC 

US2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH ( Meter* ) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff. > 

Mil  120752 

1421  121849 

0  . 183 

12B 

-0 . 009 

0.000 

0  .000 

0 .992 

0.952 

■ 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  iNTO  ENGINEERING  UNITS; 

MANUAL  FLAC 

ERROR  COUNI 

DATA  BASE 

VOLT .REF .DEV 

VOLT .REF .DEV 

ZERO  RfcF.DEV 

AC  VOLT. FLUX 

AC  FREQ -FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No  .  scan*, ) 

<No . scans) 

(No . arens) 

A (No . > -005V) 

B ( No .  )  .005V) 

(No . > .002V) 

(Nc . >5V ) 

(No  .  >IHD 

(VAC) 

(Hi ) 

0 

0 

teo 

0 

0 

0 

0 

0 

115.2 

59.09 

» 

OBSERVED  M J CRONE 7E0ROI OGICA1  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEED 1 

DEW  P01NT1 

TFMP .STRUC. I 

WIND  DIR. 

BAR. PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

( Cel  si  us  ) 

(Meter/sei  ) 

(Celsius) 

(Kel . xM-2/3> 

( Deq .True) 

(Millibar) 

(Watt/n2> 

(Celsius) 

(Kelvin) 

1 2 . 075 

6.93 

10.25 

NO  DATA 

315.6 

1015.09 

-2.6VE  01 

1  3 . 353 

285.290 

A JR  TEMh. 2 

WIND  SPEFD2 

DEW  P01NT2 

TEMP  STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel  . «H- 2/3) 

(Meter  MSL ) 

(Mi  1 1 1  bar ) 

12.165 

6.65 

10.27 

NO  DATA 

-0 .26 

1016. 18 

• 

CALCULATED  MICROMLTEOROLOG1CAL  PARAMETERS: 

HEIGHT,  Zl 

POT . TEMP . I 

VI R . TEMP . 1 

V . POT .TEMP . 1 

ABS. HUMID. 1 

RFL .HUMID. 1 

SPEC  -  HUMID . 1 

VAP .PRES.  1 

S-  VAP  PRES . 1 

REF  .  INDEX  1 

(Meters) 

(Celsius) 

(Celsius  > 

(Celsius) 

(Kq/«3> 

(Percent  > 

(Kg/Kg  > 

(Mil  1 ibar ) 

(Mi llibar > 

(Kel . xM-2/3) 

19.35 

12.255 

13.410 

13.590 

9  50  0E -  0  3 

88.61 

7.698E-03 

12.505 

14  112 

NO  DATA 

HEIGHT,  12 

POI . TFMP .2 

VIR  .  Tf  MP  .2 

V.POT . TEMP .2 

ABS  HUMID. 2 

REL  HUMID. 2 

SPEC .HUMID .2 

VAP .PRES. 2 

S  .  VAP  PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/ei) 

(Percent ) 

(Kg/Kq ) 

(Hill ibar ) 

(Mi  1 1  ibar ) 

(Kel . xM-2/3) 

9.20 

1 .? .  275 

13.52? 

13  61? 

9  520E  03 

OO.IO 

7.709C-03 

12.536 

14.230 

NO  DATA 

•  CONTINUED  BEL  ('U 


RUN  number 
START  TIME 
START  DATE 


7905030600 
6:  4:  0  PST 
3  M 4 y  1979  (DAY  1?3> 


MAR l HE  SURFACE  t AYER 
NRt  MI  CRONF  TE  DROL  OCY 
SAN  NICOLAS  tSi  AND  ,  CAl 


PRINT  DATE  It  IUN  1980 

DATA  SAMPLING  RATE  (All  L'HANNF  L  S  >  6/Nin 
DATA  AVERAGING  PERIOD  30  Min 
NOMENCLATURE  1-UPPIR  LEVEL,  2-1  OWE R  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  CULATED  VAt  DCS  <  BUS !  NCE  R  ,  1 973  >  : 


STABILITY 


FLUX  PARAMETERS 
( **UP , -DOWN) 


SCALINC  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
i ♦•INCR  WITH  ME  I GMT  ) 


(.RAD.  RICHARDSON  NUMBER 
(♦-Stable,  -  *=Un  *  t  a  cj  |«  > 

0 . 077  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
( Meter )  GMH* ( Z 1 «»Z2 ) 1 /2 
1?  ?? 

7/L  AT  GMH 
-0 . 091 

Z/L  AT  10  METERS 
-0.070 

Z/L  AT  Z1 

-  0  ■  1  28 

Z/L  AT  Z? 

-0  064 

MONIN- OBUKHOV  LENGTH 
( M  f  »»r*) 

1  432E  02 


MOMFNTUM  flux 

(Nt/«2) 

-5  12E  -02 

HUM  I  D I  7  Y  M  UX 
<«q/*ec  *2> 

1  81F-U5 

LAT  HEAT  FLUX 
<Watl»/«2> 

4  47F  01 

SEN  HEAT  FlUX 
(Wat  t*/«2l 
4.59E  00 

SKY  ANO  SOLAR  HEAT  FlUX 
(U«t 1 */«?> 

2.69E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*?) 

2.24F  01 


FRICTION  VELOCITY 
(Meter »/»er  ) 

2  0  36E  -  0  1 

SCALING  GPFC.HUHD 
(Xq/Xq > 

■7 . 195€-nf, 


SCALINC  POT .  TEMP. 
(Kelvin) 

-1  804E-0? 


ROUCHNFSS  LENGTH 
(Meters) 
t  695E  -05 


DRAG  COEF.  AT  10  METERS 
( Dimension  less) 

)  .  i  32*  U.‘ 


C.tNFRAl  FORM  DN, D7* 
l (N1  N?) J/ll n ( Z 1 /Z3 1 • 
(Zl«Z2M/21 

N-UIND  SPEED  (H/seci 
Z-MEICMT  <M»fer«> 
DWS/DZ-  3  16E  02 


N-SPEC  HUMIDITY  (KQ/Kg) 
Z -HEIGHT  (Meters) 
DSH/DZ-  -0  92E- 06 


N-POT . TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  '2.24E-03 


CFNERAi  FORM  '  N  '  Si QPf  » 

I  u  nZl-PSI  >-(LnZ2-PM  )  )/ 
IN! -N2) 

N- W IND  SPEED  (M/sec  > 
/-HEIGHT  (Ml  Vert  A* is 
PSI-PSll 

WS  SLOPE  -  l  96E  00 

N-SPEC  HUMIDITY  Ifcg/Kg) 
Z-HE1CHT  (M)  Vert  Alls 
PSI *PS 12 

SH  SLOPE*  -7  5lE  03 

N-POT  TEMP  (Kelvin) 

Z*  HEIGHT  <M)  Vert  Am* 
PSI-PS12 

PTK  SLOPE*  -3  ODE  01 

N-LnTEHP  .STRUC  (K«M-2/J) 
Z-ME1GHT  (M)  Vert  At  is 
PSI -NONE 

CT2  SLOPE -NO  DATA 


PSI  1  AT  Zl-  0.324632 
PSI 1  AT  Z2-  0  190755 
PSI2  AT  Zl-  0.210004 
PSI 2  AT  Z2-  0 . 1 2 *) 555 


BOWfN  RATIO 
(no  units) 
0.103 


•  Gf  NF.RAL  CONSTANTS; 


MISCELLANEOUS 


VON  X ARMAN 
CONSTANI 
(No  units) 
(I  ,4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK 

SEN  HEAT 
TRANSFXOEF 
0 .92E-03 


BULK 

MOISTURE 
TRAN8F.C0EF 
t  .  32E-03 


AIR  DENSITY 
(Kg/«3> 

I .2346 


•  GENERAL  NOTES i 

Accuracy  Imitation  exceeded  for  neasurenent  o<  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel . ) 
2.4166E  02 


8HJSH2-  ♦/-  . O0F -3  Kg/Kq. 


HATER  LAT. HEAT  VAP . 
( ITcal  ./Kg> 

5.9045E  05 


i 

t 


*»  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER :  7905030600  MARINE  SURFACE  LAYER 

START  TIME;  6:  4:  0  PST  NRL  M1CROMETEGROLOGY 

START  DATE:  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  < ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


ESTIMATED  MICRDMETF.OROLOGICAl  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12. 172 


WIND  SPEED  DEW  POINT 
(Meter/set)  (Celsius) 
6.60  10.27 


TEMP . STRUC . 
(Kel . *M-2/3> 
NO  DATA 


BAR  PRES. 

(Millibar) 

1016.09 


BULK  NT  TEMP 

(Celsius) 

13.353 


AIR-WT  TEMP 
(Kelvin ) 

-1 . 181 


POT-WT  TEMP 
(Kelvin) 

>1 . 083 


VIR-WT  TEMP 
(Kelvin) 
0.156 


V.PQT-WT  TEMP 
(Kelvin) 

0.254 


HEIGHT 

(Meters) 

10.00 


POT. TEMP  - 

V1R  .TEMP  . 

V. POT .TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES . 

S. VAP .PRES  . 

REF. INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3> 

(Percent  > 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel  *N-2/3) 

12.270 

13.509 

13.607 

9 . 51  BE- 03 

88.16 

7 . 708E-03 

12.533 

14.216 

NO  DATA 

BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(  *  -St able, --Unstab  le) 
-0.128  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=( 21*22) 1/2 
12.99 

2/1  AT  GMH 
-0.148 

2/ L  AT  10  METERS 
-0.114 

MQN IN -OBUKHOV  LENGTH 
(Meters) 

-8  800E  01 


FLUX  PARAMETERS 
(♦“UP  DOWN) 


MOMENTUM  FLUX 
(Nt/n2) 

-5.91E-02 

HUMIDITY  FLUX 
(Kg/sec  h2) 

1  .  86E-05 

LAT.HEAT  FLUX 
(Witts /r*2> 

4.61E  01 

SEN. HEAT  FLUX 
(Wetts/n2> 

1 . 08F  01 

SKY  AND  SOLAR  HF AT  FLU! 
(Wit  ts/n2> 

-2.69 E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wit  t*/«2> 

3  0QE  01 


INFERREO 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meter  s/sec > 

2. 187E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.902E-Q5 

SCALING  POT. TEMP. 
(Kelvin) 

-3.959E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 . 323E-05 

DRAG  COEF.AT  10  METERS 
(Dinensi onless) 

1 . 071E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2> 

-4 . 704E-D2 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

1 .864E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel./sec) 
8.6S8E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3 > 

1.2348 

AIR  SPECIFIC  HEAT 
(ZTcel  /Kg  Kel  • ) 
2.4166E  02 

WATER  LAT.HEAT  VAP . 
(ITcil ./Kg) 

5.9043E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  > 

15,379 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  . 163E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017.29 


BOWL  N  RA  f 10 

<  n  ii  units) 
0.235 


MFASURtMfNT  fcRMOR  ANALYSIS  OF  PARAMF TEKS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARt  PROF  III  ERROR  VAIUFS  AND  BOTTOM  ROW  ARE  BULK  AFRODYNAHIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  m*ar-mi 


CRAB  IIIH 

If  L 

MOMENTUM 

LAT  HEAT 

SEN. HEAT 

SKr  RAD 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO. AT  CMH 

A  1  |  0M 

F  l  UK 

ELUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

174X 

1/4X 

1  6  0  X 

197* 

137* 

8* 

113* 

325X 

BOX 

113* 

53* 

100* 

160* 

1  7/,* 

176* 

46* 

47* 

l  04* 

8* 

29* 

151* 

23* 

70* 

127* 

43* 

40* 

(  ONfiNUtO  MiUW 


RUN  NUMBER  WO  Ml  .40600 
MARI  t  IMF  t.  4  O  RSI 
Mari  bail  t  Miy  ivw  «day 


MAR  INF  SURFACE  LAYER 
NR  I  Mlf.ROMETF  UROLOGY 
SAN  N I  LOLAS  ISLAND,  CAL 


PRIN!  DATE;  11  JUN  J980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD  30  Min 


lOMI'OMlI  PRO)  1 1  (  AND  BLUR  ALRUbTNAMIl  DI  R 1 VE  D  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  CF  THE  ABOVE  RESPfCTIVE  MEASUREMENT  ERRORS 
WITH  THf  (OWE*  1  IN  I  1  Ilf  f  HI  T  OR  RESPONDING  MF  ASURf  MEN  T  UNCERTAINTY  INDICATED  IN  I  J; 

FLUX  PARAMEURS 

MAI  II  lit  L  * -LIP  ,  '  a  DOWN)  SCALINC  PARAMETERS 


I  RAD  RICHARDSON  NUMhl  H 
(♦‘Slab!*,  Hi*  s  t  af>  i  I*  i 
-0  102  (0  (12)  At  GMH 

Stunt  INK  Ml  AN  Mt  I  CHI 
'Meter  >  C*M- </J a/2) I /2 
12  VV 

//L  r.l  CMH 
0  II V  10  071 

1/ L  A  1  10  MEIERS 
f)  097  10.03  1 

MON  IN  OBUKHOV  I  FNG?H 
( Me  »»>  >,  > 

-L  0V2E  07 


MOMENTUM  fill* 

<W» /«?/ 

5  7M  02  L6.0F  021 

HUM  1  D 1 1  T  f  LUX 
(Xg/*ei  m? ) 

1  USE  05  IH  Q(  061 

I  AT  Ml  AT  f  L  UK 
(Wit  »*/«?> 

4 . 38F  01  I  7.  OF ♦ 0  I  ) 

SEN  HEAT  I  LUX 
< Wi »  t*/e?) 

8.07E  00  I  3 ■ OF  *00 ) 

SKY  AND  SO:  AR  MEAT  FLUX 
<Ua  > 

• 7 . 69 E  01  l?  OEtOlI 

tOTAL  HEAT  BUDGET  FLUX 
(Wittt/ftP) 

7.84F  01  I  3 . 0E  *  0 1 1 

BOWEN  RATIO 
(no  vru  t») 

0.193  10  08) 


FRICTION  VELOCI1Y 
i Meter  */»»c ) 

2  15JE-01  (6.0E-02I 

SCAL  ING  SPEC  HUMID 
(Kg/Kg) 

-7  0I4LI5  13  OF  051 

SCAL  INC  POT  TEMP  . 

<  Kel  w in) 

7  434F  -  *12  IP.  0E-02I 

ROUGHNESS  LENGTH 
( H#t**r  % ) 

2  1341-05  |6  0E-051 

DRAG  COEF.AT  |0  HFTERS 
(Meter  * ) 

L  U"  w  «■.»  (  4  .  OE-04  ] 


DTIFIRENi  e  BETWE1N  THF  PRO!  ILF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
AHMVf  UIIGHTFD  C.PHPOSI  H  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l IS1ED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦«r-“: 


GRAD .RICH. 
NO , A  T  GMH 

l  L 

AT  1  OM 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL  POT . 
TEMP  . 

ROUGH 
LENGT  H 

DRAG 

COEF 

25* 

24* 

B* 

2* 

39* 

0* 

15* 

36* 

4* 

2* 

40* 

6* 

3* 

END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MlCROMETEORQLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  *  «  MICROME  TEOROl.OGI CAL  DATA  «  *  *  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905030630 
6:34:20  PST 
7:  4:20  PST 
3  Ma y  19V?  (DAY  123) 


PRINT  DATE:  11  JUN  1901) 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2*LOU£R  LEVEL 


»  ANAI  OG  CHANNEL  RAW  DATA  (AVERAGE  VDC > : 


No  .  00 

VOLT. REF. A 
6.205 


No  .  01 

TEMP .STRUC. 1 

0.000 


No. 02  No. 03 

TEMP. STRUC. 2  DEW  POINT1 
0,001  5.099 


No  .  04 

OKU  P01NT2 
5.11? 


No  .  05 

WIND  SPEED  1 
3.488 


No  .  06 

UIND  SPEED2 
3.445 


No  .  07 
BAR  PRES. 2 
5  •  022 


No  .  08 
SKY  RAD. 
0 . 364 


No  .  10 

No  .  1 1 

No  .  12 

No  .  13 

No  .  14 

N  o  .  1 5 

No  .  16 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAI  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

3.706 

3 . 928 

2 . 523 

0.001 

0.001 

0  .  0D1 

0 .001 

No  .  17 

VOLT .REF  .  B 
6.205 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION 


AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP . 1  AIR  TEMP. 2 

1411  120718  1421  121776 


UPWIND  NEAR  UPWIND  I  AND  DPtFCAL 
HEIGHT/LENGTH  PATH(Meters)  (Volts) 
0.103  134  -0.009 


DP2FCAL 
( Vo  1 1  s  ) 
0  .  000 


UTBFCAL  US!  EC 

(Volts)  (Coeff.) 

0.000  0.99? 


»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
UIND  DIR. 
5.132 


WS2EC 
< Coe f  f .  ) 
0.95? 


MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV  VOLT. RFF. DEV  ZERO  RFF.DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No , scans) 

(No .scans) 

(No . scans) 

A(No , > . 005V)  B(No . ) . 0 05V)  (No. >. 002V) 

(No . >5V> 

(No , > 1  Hr > 

(VAC) 

(Hz  ) 

0 

0 

180 

0  0  0 

0 

0 

115.2 

59 . 93 

»  OBSERVED  MlCROMETEORQLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP  .  1 
(Celsius) 
12.072 

UIND  SPEED1 
(Meter /sec  > 
6.73 

DEW  POINT  1 
(Celsius) 
10.13 

TEMP .GTRUC. 1 
(Kel . xM-2/3 ) 
NO  DATA 

UIND  DIR  . 

( Deg . True) 
319.5 

BAR .PRfcS. 1 
(Millibar  ) 
1015.25 

SKY  RAD. 
<Uatt/n2> 
-5.07E  01 

BUI  K  NT  1 EMP 
(Celsius) 

1 3 . 356 

MEAN  AIR  TEMP 

(Kelvin) 

285.205 

AIR  TEMP. 2 
(Celsius) 
12.178 

UIND  SPEED2 
(Meter /sec  > 
6.48 

DEW  P0INT2 
(Celsius) 
10.14 

TEMP. STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
-0 . 35 

BAR . PRES . 2 
(Millibar  ) 
1016.35 

»  CALCULATED 

MICROMETEOROLDHICAL  F*  ARAMETERS: 

HEICHT,  Zl 

(Meters) 

18.35 

POT. TEMP . 1 
(Celsius) 

1 2 . 252 

VIR . TFMP . 1 

(Celsius) 

13.396 

V  POT. TEMP. 1 

(Celsius) 

13.576 

ABS . HUMID . 1 
(Kg/n3> 

9 . 425E-03 

REL .HUMID.  1 
(Percent ) 
87.92 

SPEC. HUMID. 
(Kq/Kq  ) 
7.636E-03 

1  VAP. PRES. 1 
(hill l bar  > 
12.406 

S. VAP .PRES. 1 
(Mi  1  lib  ar ) 
14.112 

REF. INDEX  1 
(Kel  xM-2/3) 
NO  DATA 

HEICHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 
(Celsius  > 
12.260 

VIR .TEMP  .2 

(Celsius) 

13.503 

V. POT. TEMP .2 

(Celsius) 

13.594 

ABS. HUMID. 2 
( Kg/m3 ) 
9.439E-03 

REL. HUMID. 2 
(Percen  t  > 
87.38 

SPEC .HUMID. 
(Kq/Kq  ) 
7.642E-03 

2  VAP .PRES. 2 
(Mill ibar ) 
12.430 

S . VAP .PRES.? 
(Mi  1 1 ibar ) 
14.226 

REF . INDEX  2 
(Kel  kM-2/3  > 
NO  DATA 

■  CONTINUED  BFlOU 


RUN  NUMBER: 
START  TIME: 
START  DATE 


/9D50  30630 
6.34:20  PST 
3  Hd y  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  1=UPPER  LEVEL,  2»  LOWER  LEVEL 


•  PROFILE  CALCUL  ATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  ( BUS INGER , 1 973 > : 


STAPH  ITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

( *«UP ,-»DOUN>  SCALING  PARAMETERS  PAR  T I At  DERIVATIVES  (t-lNCR  WITH  HEICHT) 


GRAD. RICHARDSON  NUMBER 
(  t-St able,-* Unstable) 

0 , 084  AT  GNH 

GEOMETRIC  MEAN  HEIGHT 
'Meter)  GHH«<Zt*2?M/2 
1 2  .  r?° 

7/L  Ai  HH 
•  0 . 099 

Z/L  AT  10  MFTERS 
-0 . 076 

Z/L  AT  Z1 
-0.139 

Z/L  AT  12 
-0 . 070 

MONIN-OBUKHOV  LENGTH 
( Meters ) 

-1 . 319E  02 


MOMFNTUM  FLUX 
(Nt /«?> 

-3.87E -02 

HUMIDITY  FLUX 
(Kq/»et  *2 > 

1  59E  -  t)5 

LAT  HEAT  FLUX 
(Mdtts/n?) 

3.9*F  01 

SF N  HEAT  FLUX 
<Uj  t  ts/«2 J 
3.24E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watts/n?) 

5.07E  01 

TOTAL  HEAT  BUDGL  T  FLUX 
(Watts/«2> 

-0.25E  00 


FRICTION  VELOCITY 
(Meters/sec ) 

I . 771E- 0  I 

SCALING  SPEl'.HUMD. 
(Kg/Kg  ) 

-7 .253F-05 


SCALING  POT.  TEMP. 
(Kel v  in ) 

-  1  .  466E-02 


ROUGHNESS  LENGTH 
(Hf tprt) 
8.658E-06 


DRAG  COEF  AT  10  METERS 
(Dinpmionlfsi ) 

V  J/U  U  4 


CENFRAL  FORM  DN/D7= 

I ( N 1  N2> J/lLn(Zl/Z?)« 

(Z1»Z2>l/2) 

N-UIND  SPCl D  <M/ser ) 

Z -ME  I  CM  T  (Meters) 
DUS/DZ--  2. 71  F.  -02 


N-SPEC.  HUMIDITY  (Kq/Kq) 
Z- HEIGHT  (Meters) 
DSN/DZ"  -8.92E-06 


N- rOT , TEMP . (Kelvin ) 
7jHEICHT  (Meters) 
DPT/DZ-  -1  0OE-O3 


CFNERAI  FORM:  N  SLOPE* 
l  (I  nZI  -  PS1  >-<  Ln22  PS  I  )  ]/ 
INI -N2) 

N-  WIND  SPEE  D  («/!**(  > 

Z-HE IGMT  (M)  Ver  t  A* is 
PSI-PSIl 

ws  Slope «*  2  26t  oo 

N-SPEL  HUMID  I  TV  (Kg /Kg  ) 
Z' HI  IGMT  (M)  Vert  Ai  is 
PS I »PSI? 

SM  SLOPE*  -7  «%f  0  3 

N-POT  TEMP  (Kelvin) 

Z* MF IGMT  (Hi  Vert  Ans 
PSI-PSI2 

PTK  SI  OPE  *  3  6VE  01 

N»LnTEMP  STRUC • (KiM-3/3) 
7-HEIGHT  (M)  Vert  Ails 
PSI-NONt 

CT  2  SLOPE-NO  DATA 


PSI1  AT  H> 
PSI1  AT  Z2= 
PSI2  AT  Zl' 
PSI2  AT  12- 


0 . 344456 
0.203914 
0.223450 
0 . 129217 


BOWEN  RATIO 
(nn  units) 

0  .  083 


«  GENERAL  CONSTANTS: 


MISCEl  LANE  OUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUN . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANSF  .COEF  . 

TRANSF.  COEF 

0.4 

9 . 7959 

0.74 

0.74 

0 .92E-03 

1 . 32E-03 

AIR  DENSITY 
(Kg/«3  > 

1 .2348 


•  GENERAL  NOTE'i : 

Accuracy  imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  Insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . > 
2,*I65E  02 


SH1-SH2-  ♦/-  . 08E-3  Kg/Kg. 


WATER  LAT. HEAT  VAP 
(  Teal  ./Kq) 

•  .  V046E  05 


e  CONTINUED  ON  NFXT  PACE 
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RUN  NUMBER:  7905030630  MARINE  SURFACE  LAYER 

START  TIME!  6:34:20  PST  NRl.  NICROMETEORQLOGY 

START  DATE:  3  May  1979  <  DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1!  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNEL6) :  6/Min 
DATA  AUER  AGING  PERIOD;  30  Mm 


ESTIMATED  HICRQHETEQROLOGICA1.  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP. 
(Celsius) 
12.165 


WIND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
6.51  10.14 


TEMP . STRUC .  BAR. PRES. 
(Kel . aM-2/3)  (Millibar) 
NO  DATA  1016.25 


BULK  WT  TEMP 

(Celsius) 

13.356 


AIR-WT  TEMP 
(Kelvin ) 
-1.191 


POT-UT  TEMP 
(Kelvin) 

-1  . 093 


VIR-UT  TEMP 
(Kelvin) 
0.135 


V .  POT -WT  TEMP 
(Kelvin) 

0.233 


HEIGHT 

(Meters) 

10.00 


POT. TEMP.  VIR.TEMP. 
(Celsius)  (Celsius) 
12.263  13.490 


V.  POT. TEMP . 

(Celsius) 

13.588 


ABS. HUMID. 
(Kg/m3) 

9 . 438E-03 


REL. HUMID. 

(Percent) 

87.44 


SPEC .HUMID. 
(Kg/Kg) 

7 , 641E-03 


VAP .PRES . 

(Millibars) 

12.427 


S  .  VAP  .  PRES  . 
(Millibars ) 
14.212 


REF . INDEX 
(Kel . xM-2/3) 
NO  DATA 


BULK  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,19?0>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦-UP  ,  —DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

(♦-Stable Unstable) 
-0.140  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(ZleZ2)t/2 
12.99 

Z/L  AT  GMH 
-0.160 

Z/L  AT  10  METERS 
-0 . 123 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-0. 125E  01 


MOMENTUM  FLUX 
(Nt/m2) 

-5.56E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

1 . 89E-05 

LAT.HEAT  FLUX 
(Wat  ts/«2) 

4.67E  01 

SFN . MEAT  FLUX 

(WetreX«2) 

1.07E  01 

SKY  AND  SOLAR  HEAT  FLU: 
<Watts/m2> 

-3.07E  01 

TOTAL  HEAT  BUDCET  FLUX 
(Wat  ts/n2> 

6.67E  00 


FRICTION  VELOCITY 
(Meters/sec ) 

2. 121E-0I 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-7.212E-05 

SCALING  POT. TEMP, 
(Kelvin) 

-4.031E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 ■ 032E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 . 060E-03 


WITH  LONG.  VELOCITY 
( Meter2/sec2) 
-4.490E-O2 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1  .  B89E-D5 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
8.549E-03 


AIR  DENSITY 
<Kg/*3) 

1 .2351 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.  ) 
2.4165E  02 

WATER  LAT.HEAT  VAP. 
(ITcal./Kg) 

3.9043E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.304 

ABS. HUMID. AT  WT  LEVEL 
<Kg/«3> 

1  .  163E-02 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar) 

1017.45 


BOWEN  RATIO 
(no  units) 
0.229 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES,  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-"; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

20 1 X 

20 1 X 

182X 

206X 

I56X 

6X 

87X 

362X 

91 X 

U5X 

65X 

111X 

1 82X 

176X 

176% 

46X 

46X 

104X 

6X 

23X 

150X 

23X 

69X 

127X 

43X 

40X 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030630 
6;  34; 20  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEORDLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 

FLUX  PARAMETERS 

STAPH  ITY  (♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD  .  R  ICH. .RDSON  NUMBER 
(♦-Stable, --Unstable) 
-0-114  10 . 02)  AT  GMH 

GEOMETRIC  Mf AN  HEIGHT 
(Meter)  GMH- ( 7 l «Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
-0.131  to. 02) 

Z/L  AT  10  METERS 
-0101  10  021 

MONIN-OBUKHOV  LENGTH 
(Meters  > 

-9.895E  01 


MOMENTUM  FLUX 
<Nt/m2) 

-5.22E-02  16.0E-02J 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1.B3E-05  1 8 . 0E-06 J 

LAT.HFAT  FLUX 
( Wat  ts/m2) 

4.53E  01  1 2 . 0E*0 I  1 

SEN. HEAT  FLUX 
(Wat  ts/m2 ) 

7.71E  00  ( 3 . 0E  t00  1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t*/m2> 

-5  07E  01  12.0E+01 1 

TOTAL  HEAT  BUDGET  FLUX 
( Ua  1 1  s/m2 ) 

3  S8F  00  13 . OE^O I  1 

BOWEN  RATIO 
<na  unite) 

0.186  (0.08) 


FRICTION  VELOCITY 
( Meter  s/sec > 

2 . 050E-0 1  [6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7,?27E-05  I3.0F-051 

SCALING  POT .TEMP . 
(Kelvin) 

-2.331E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
( Meters) 

1.707E-05  (6.0F-05) 

DRAG  COEF.AT  10  MEtFRS 
(Meters) 

1 .0341  -us  t  4 , 0E-Q4 1 


DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEICHTED  COMPOSITE  VALUE  OR  MEASURFMFNT  UNCERTAINTY  VA» UE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦§r-*i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

POWFN 

FRICTION 

SCL . SPEC 

SCL .POT . 

ROUCH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

23X 

23X 

16X 

10X 

49X 

OX 

29X 

43X 

10X 

OX 

58X 

1 1X 

ex 

END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROl QGICAL  EXPERIMENT 


NAVAL  RESFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

#  a  *  a  MI  CRONE  TF.OROl  (JGICAL  DATA  a  *  *  * 


RUN  NUMBER i 

790503070(1 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

7:  4:30  PST 

DATA  SAMPLING 

RATE  (ALL  CHANNELS):  6/M 

in 

END  TIME: 

7:34:20  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DAI  E  : 

3  May  1977 

(DAY  123) 

NOMENCLATURE 

1 =UPPER  LEVEL,  2- LOWER  LEVEL 

*  ana;  OG  CHANNEL  raw  data 

AVERAGE  VDO: 

No  .  00 

No  .  01 

No  .02 

No  .  03 

Nc  .04 

Nc  .  05 

No  .  06 

No  .07 

No  .08 

No.  09 

VOL  T . RF  Y  ,  A 

llilP.STRUt 

TEMP. STRUC. 2 

DEW  POINT  1 

DEW  P0INT2 

WIND  SPEtDl 

WIND  SPEED2 

BAR .PRES . 2 

SKY  RAD  . 

WIND  DIR. 

6.205 

0 . 000 

0 . 001 

5.084 

5.095 

3.370 

3.338 

5.030 

0.583 

5.102 

No  .  10 

No.  11 

No  .  12 

No  .  13 

No.  14 

No.  15 

No  .  16 

No  .  17 

Bulk  ur  iemp 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

71  KU  REF  . 

SPARE  A 

SPARF  B 

VIII  T.  REF.  B 

3.716 

3 . 947 

2 . 523 

0.001 

0 . 0  u  1 

0.001 

0.001 

6.205 

*  DIGITAL  CHANNEL  PAW  DATA 

(AVERAGE ) : 

F SCARP ME N  T  DA  I A ,  FiFLD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

Mrt  1 

No  .  2 

UPWIND  NFAP 

UPWIND  LAND 

DP1FCAI. 

DP2FCAI. 

WTBFCAL 

WSIEC 

WS2EC 

AlP  TLMI’.l 

AlP  ICMP.  2 

HF  IGHf/LENCrH 

P  A  IH<  Met  e?  s  > 

(Volts) 

(Volts) 

( Vo  1  is) 

(Coeff . ) 

(Coeff. > 

1411  120473 

1421  121526 

0.183 

139 

-  0  ,  009 

U  .  1)  0  U 

U  .  000 

0 .992 

0.952 

*  SYSTEM  HUUSF KFEPINC  PARAMETERS  T  R ANSI  A  TF  D  INTO  ENGINFERINC  UNITS 

MANUAL  F  L  AC 

INRUP  count 

DATA  BASF 

VOI.  T  REF  .  DEV 

VOLT  REF .DEV 

ZERO  REF .DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

•  No  .  -.cans  ) 

--  No  .  sr  «ns  > 

<  Nn . *c ans > 

A( No . > .005V) 

B (No . > . 005V) 

(No , > . 002V) 

(No . >5V> 

(No . >1H7 ) 

(VAC) 

(Hi  ) 

II 

n 

180 

0 

II 

0 

0 

0 

115.2 

59.95 

*  OBSIPVED  MlLKOHl fl  OROl  UCICAL  PARAMETERS  (INCLUDING 

THE  ABOVE  CAL 

AND  ESCARPMF N 1  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  It  ftp  1 

WIND  SPF1  D! 

Df  U  P01N1  1 

U  MP .STRUC. 1 

WIND  DIR. 

BAR .PRES.  1 

SKY  RAD. 

BUL  K  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

'.  Me  ter/  set  > 

(Celsius) 

(Kel . *H  2/3) 

( Deg .True) 

(Millibar ) 

(Wd  t  t/n2) 

(Celsius ) 

(Kelvin ) 

1.*  1)4  V 

6.30 

IU  04 

NO  DATA 

318.5 

1015.37 

-8.I3E  01 

13.366 

285.260 

A  l  R  ft  MR  .  7 

WIND  SPIFP2 

DIM  POfNU 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(TVlsl  u»,  * 

(  Me  ter  /  >,f(  > 

(Celsius) 

(Kel . *M-2/3> 

(Meter  MSL ) 

(Millibar ) 

12  15.5 

6  27 

10.05 

NU  DATA 

-0  43 

1016.47 

*  (  Al  LULAIl  l>  ft 

HKU.1I  1EORULOGICAI  PARAMETERS : 

HE  I  GH  T  ,  21 

Pill  .  TEMP  1 

V 1  P  I  F  Ml  .  1 

V . POT .TEMP . 1 

ABS. HUMID. 1 

RFL. HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S  VAP .PRES.  1 

REF. INDEX  1 

v  iiv  t  wr  *  > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/r3> 

(Percent  > 

(Kq/Kq ) 

(Millibar  I 

(Mi  I  iibar ) 

(Kel  *H~2/3) 

)  H  1*. 

1.  22/ 

ll.Jh' 

13.543 

9. 368E-0.3 

87.51 

7.588F-02 

12.331 

14 . 090 

NO  DATA 

HI  ll.llf  ,  .V 

PUT  11  Ml’  .  2 

V I R  1 1  MP  .  2 

V.PUT  .  TFMP  2 

ABS. HUM  ID. 2 

RE  L . HUMID . 2 

SPEC .HUMID. 2 

VAP  PRES. 2 

S . VAP . PRES. 2 

REF  .  INDEX  2 

«  Meter  *.  * 

<l.*»l  . . 

<l  rlsiut) 

(Celsius) 

(Kq/n.3) 

(Pert ent  > 

(Kq/Kq  > 

<  Mi  1 1 ibar ) 

(Mi 1 1 ibar ) 

(Kel • xM-2/3 ) 

v .  ;m» 

12  243 

1  1  469 

1 3.560 

9.379E  03 

86.94 

7 . 59 1 E - 0  3 

12 . 349 

14.204 

NO  DATA 

CONTINUED  PI  1  UW 

RUN  NUMBER  771311  407QQ 

START  TIMI  7  4  (0  PSl 

MARI  L’ATI  1  Mu  y  1979  (DAY  1  ;M  > 

MARINE  SURFALI  LAYER 

NRl  MlCROMETEOROl  OF.Y 

SAN  N I  FOt  AS  I  SI  AND,  CAL 

PRINT  DA  1 E  .  11  JUN  1900 

DATA  SAMP  1  INC,  RATE  (ALL  CHANNELS  >  :  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 

NOMFNF1 A1URI  .  1-UPPER  LEVEL,  2-LOWER  LEVEL 

•  PROFILE  C.AI.OW  Allows  BASE  D  ON  AMOVE  OBSERVFD  AND  CA1CULAUD  VALUF  S  <  BUS  I NCER  ,  I  973  >  : 


STAMl  I  TV 


flllX  PARAMETERS  PROFILE  SlUPES 

*  ♦  -llf»  ,  -DOWN)  SCALING  PARAMFTFRS  PARTIAL  DE  R  I  VA  T  I  VF  S  (♦•INFR.WITH  HEIGHT) 


('•RAD  RICHARDSON  NUN  HI  R 
(♦*6i*bl*,  liMUblri 
0  I  OP  AT  GMM 

M  OMf  TR  If  Mf  AN  Ml  l  f.Ml 
<  Meter  )  l.MM  f  /  I  «/2  i  |  /.* 
I  P  VV 

7  /  L  AT  GMH 
-0  125 

7'L  AT  JO  MI  T|R'i 
-0  OVA 

// L  AT  21 
-0.1  /•'» 

//L  AT  1.1 
•0  .  DBS 

MON  IN  OBUKHOV  L F NO  I H 
(Mete  *  > 

-t  040E  02 


MOMENTUM  Fll»* 

<Nt/«?> 

\  1  4E  -02 

HUMIDITY  »m* 

i  m?  i 

1  4*iF  U5 

l  A  I  HF  AT  FLU* 

<  Wa  »  »•./«?  » 

3,i. '»  01 

'.IN  HEAT  II  II* 

<  W*  »  t  s/«2  > 

2  H9|  00 

SKY  AND  SOLAR  Hf  A  T  FLU* 
(UltH/H?) 

P.I3E  01 

TOT  Al  HEAI  MUDC.F  1  Fill* 

<  Wa 1 « s/«2 i 
4  22F  fl  1 


FRICTION  VELOCITY 
<  Meter «/*ec ) 
l  594E-01 

SCALING  SPEC  HUND 
<Kq/Kq > 

-7.433E  -O’, 


SCAl  INC  POT  .  TEMP 
<  Ke  Ivin) 

-I  453E-0? 


ROUGHNI  SS  LENGTH 
(Me  ter* > 

4.07IE  06 


DRAG  COE I  AT  10  MFTER& 
(  Dinrnu  on  I ess  I 

M  U3l>!  »<*• 


CFNFRAl  FORM : DN/D7  = 

I  (N1  N2>  1/11 n (21/22 >■ 
(Z!«Z2H  21 

N-U1ND  SPEED  (  M/ %e<  ) 
/■HEICHT  (h*i»rii 
DW5/DZ-  2.35F-0? 


N-SPEL .HUMIDITY  (Kq/Kq) 
Z  'HEIGHT  (Meter*) 
DSH/D7-  -A  92E-06 


N-.POT  .  TEMP  (Kelvin) 
/^HEIGHT  (Meter*) 
DPT/D7-  -1.74C-03 


GENERAL  FORM:  NSLOPE- 

1  <  L  nZl  -  PSI  )-  <LnZ2-PSI  )  1/ 

CNI-N21 

N-WIND  SPEED  (M/»**c  ' 
7-HEIGHT  <  M )  Ver  t  An  % 
PSI-PSll 

US  SLOPE  -  2  51 F  0  0 

N'SPfcC  HUM  DITY  (Kq/Kq ) 
Z-HF  IGH1  (M.  Ver  t  An  « 
PSI-PS12 

SH  SI  OPE-  -7.2/E  03 

N  «POT  TEMP  (Kelvin) 

2  rHF I GH I  ( M  >  Ver 1  A* It 
PS1-PSI2 

PTK  SLOPE-  -3  72E  01 

N-LnTEMP . STRUC  <K«M-?/J) 
2-HEIGHT  (M)  Vert  An* 
PSI -NONE 

CT2  SLOPE-NO  DATA 


PSIt  AT  71- 

p'iii  at  Pe¬ 
rsia  AT  Z1- 
PSI2  AT  ??■ 


0  406462 
II  .  245972 
0 .26574 6 
0,15711 5 


miUI  N  RATIO 

(mi  unit-.) 

0  .  000 


«  GENERAL  CONS! ANTS; 


MISCElLAMtOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0.4 


GRAVITATION 
ACCELERATION 
(M/<ee  2) 

9 . 7959 


PROFILF 
TUP  PRANDTL 
NUMBER 
0.74 


PROFIl  E 
TUP .SCHMIDT 
NUMBER 
0.74 


BULK  BULK 

SFN  HEAT  MOISTURE 

TRANSF.CIJFF.  TRANSF.COEF. 
0.92E-0.1  1 . 32C-03 


AIR  DENSITY 
<Kg/«*3 ) 

1 .2331 


•  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  nea*urenent  of  Profile  Slope  nd/or  Pirtul  Derivative. 
CiMpufation  executed  by  tn»ert|on  of: 


AIR  SPECIFIC  HEAT 
< ITcal ./Kq  Kel . ) 
2.4164E  02 


SMI  SH2-  ♦  /-  . OBt -3  Kq/Kq. 


HATER  LAT.HEAT  VAP . 
< ITcal . /Kq) 

5.9047E  03 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905030700 
7:  4:30  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRt  MICROMETEHRQLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


»  ESTIMATED  M I CR  UME  T  t  OR  01.  DC  I  CAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP.  WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP  AIR-UT  TEMP 

POT-WT  TEMP 

(Celsius)  (Meter/sec) 

(Celsius) 

(Kel . xh-2/3 ) 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

12.140  6.3? 

10.04 

NO  DATA 

1016.38 

13.366 

-1.226 

-1 .128 

HEIGHT  POT. TEMP. 

VIR .TFMP . 

V.  POT. TEMP . 

ABS . HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

(Meters)  (Celsius) 

(Celsius) 

(Cel sius) 

(Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Mil  1 ibars ) 

10.00  12.238 

13.457 

13.555 

9.37QE-03 

87,01 

7.591E-03 

12.347 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED 

ON 

ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FRIEHE  ET  AL 

,  1 978 )  : 

INFERRED 

FLUX 

PARAMETERS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

STABILITY 

(♦=1 

UP  , 

-=D0WN ) 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

VIR-UT  TEMP 
(Kelv in) 

0  ,  091 

S.VAP .PRES. 
(Millibars) 
14.191 


V.POT-WT  TEMP 
(Kelvin ) 

0.189 

REF . INDEX 
(Kel . *M-2/3> 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(  »--Stable/-*Uns,able) 
-0.157  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Z1*Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.179 

Z/L  AT  10  METERS 
-0.138 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-7.264E  01 


MOMENTUM  FLUX 
<Nt/n2> 

-5.16E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1 . 89E  05 

l  AT. HEAT  FLUX 
(Wat  t s/m? > 

4.67E  01 

f.FN .  HEAT  FllIX 
<Uatts/«2> 

1 . 07C  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat r%/n?  > 

-8.13E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/«2) 

-2.39E  01 

BOWEN  RATIO 

(n»  units) 

0.229 


FRICTION  VELOCITY 
( Meters/sec ) 

2. Q43E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.482F-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4 . 1B5E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .722E-05 

DRAG  COEF.AT  10  METERS 
(I)  l  «en  si  onlei^ ) 

I . 047E-03 


WITH  LONG.  VELOCITY 
(Meter2/*ec2  > 

-4. 175E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ser  «3) 

1  .BB9E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel  .  /*.ec  ) 
8.551E-03 


AIR  DENSITY 
(Kg/n3) 

1 .2354 

AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel . ) 
2.4164E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5 . 9045E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.396 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1 . 164E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1017,58 


»  MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARF  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

221* 

221* 

206* 

221* 

172* 

6X 

67* 

393* 

103* 

118* 

69* 

123* 

206* 

174* 

174* 

46* 

46* 

102* 

6* 

18* 

148* 

23* 

69* 

125* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  UNI 
START  DATE 


7905030700 
7:  4:30  PSF 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICHOMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


COMPOSITE  PROEILC  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1: 


FLUX  PARAMETERS 
(♦=UW , -*DCIWN> 


SCALING  PARAMETERS 


E-RAD  RJCHARDSON  NUMBI  R 
(  ♦  -*5 1  a*  l  e  ,  -  •  Unstable' 
-0.135  10.021  AT  GMH 

GEOMETRIC  MF AN  MFIGH) 
(Meter)  GMH-  ( Z I  •/? )  I /•* 
12.99 

1/L  AT  GMH 
-0.155  10. 021 

Z/L  AT  10  METFRS 
0.119  COO?) 

MONIN-OBUKHOV  LENGTH 
(Merer* ) 

-B.370E  01 


MOMt NTUM  FLUX 
<Nt /«2 } 

-4.79E-02  I6.0E-021 

HUMIDITY  FLIJX 
(Kq/tet  m2) 

1.A2F-05  I R. OF -06) 

L  AT  .  HEAT  FLUX 
(Wat  t*/«2) 

4.49E  01  12. 0E *0 11 

SEN. HEAT  FLUX 
(U«t  Is/m2 ) 

7.78E  00  13.0E+00) 

SK  Y  AND  SOLAR  HEAT  f  l  UX 
(Mat  »«,/*:>> 

-HUE  0  1  1?.0E*011 

TOTAL  Mf  Al  BUDGET  FLUX 
«  Wat  »»/«;’  > 

7  78F  01  f  3.0|  tOl  1 

BOWEN  RAT IO 
(n it  uni  tt, ) 

o . tee  ( o . oe ) 


FRICTION  VELOCITY 
< Meter */**c  > 

1 . 96 1 E - 0 1  16. Of  021 

SCAl  INC.  DPI  C  HUMID 
(Kq/Kq  > 

7.464F  05  (3. Of  -  05) 

S'  AL  INC  POT  .  TFMP 
(Keli-  mi  > 

-2.424F-02  12. OE  ~ 02  I 

ROUGHNESS  LENGTH 
(Meter*) 

1  . 401F-05  16  0E -05  I 

DRAG  CUFF  AT  10  METERS 
(Meters) 

\  U  •  I  <•  '  I4.0E-041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STAND  RD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGH! ED  COMPORT TF  VALUE  OR  MEASURFMFNT  UNCFRTAIN1Y  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER)  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

FLUX 

l  AT .HEAT 
HUX 

sen. heat 
FLUX 

SKr  RAD. 
FI  UX 

TOT  Al  HEAT 
FI  UX 

BOWEN 

RATIO 

FRICTIDN 

VELOCITY 

SCL. SPEC 
HUMIDITY 

SCL .POT 
TEMP  . 

ROUGH. 

LENGTH 

DR  AC 
COEF 

18* 

1RX 

20X 

14% 

52% 

OX 

35% 

43% 

14% 

0% 

59% 

11* 

iS* 

i 


•  END  or  DATA  RIJN 
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MARINE  SURFACE  .AYER  MICROMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  «  *  MICROMETEOROLOGICAL  DATA  •  *  »  « 


RUN  NUMBER) 
START  TIME: 
END  TIME) 
START  DATE: 


7905830730 
7:34)30  PST 
8 :  4)40  PST 
3  May  1979  (DAY  123) 


PRINT  DATE;  11  JUN  1980 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  t*UPPER  LEVEL,  2»LOUER  LEVEL 


•  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VOC) l 


No. 00 

No. 01 

No. 02  No. 03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  06 

No  .0? 

VOLT. REF. A 

TEMP. STRUC. 1 

1  TEMP. STRUC. 2  DEW  POINT1 

DEW  POINT? 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

6.205 

0.000 

0.001  5. 087 

5.096 

3.000 

2.998 

5.047 

0.645 

4.979 

No  .  10 

No  .  11 

No  .  12 

No. 13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF, 

B 

3.732 

3.945 

2.523 

0  .  001 

0.001 

0 . 0  Q 1 

0.001 

6.205 

*  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) i 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

WS2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH (Met era) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff 

1411  120789 

1421  121851 

0  . 183 

144 

-0 , 009 

0 . 000 

0 . 000 

0.992 

0.952 

»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNIT3: 


MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV  VOLT. REF. DEV 

ZERO 

REF.  DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No .scans) 

(No . scans) 

A(No.).OOSV)  B(No.).OOSV) 

(No . : 

►  .  002V) 

(No . >5V) 

(No . > 1  Hz ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0  0 

0 

0 

0 

115.2 

59.95 

ft  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINT  1 

TEMP. STRUC. 1 

WIND  DIR . 

BAR .PRES.  1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3> 

(Deg .True) 

(Mi  1 1 ibar  ) 

(Uatt/n2) 

<  Cels l us ) 

(Kelvin) 

12.079 

5.79 

10.06 

NO  DATA 

314.3 

1015.63 

-1  . 18E  02 

13 .381 

2B5.2V2 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  P0INT2 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel .xH-2/3) 

(Meter  MSL > 

(Millibar  ) 

12.185 

5.67 

10.05 

NO  DATA 

-0.49 

1016.73 

«  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP . 1 

VIR.TFMP . 1 

V. POT. TEMP . 1 

ABS . HUMID .  1 

REL .HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP  PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/n3) 

(Percent  > 

(Kg/Kg) 

(Millibar ) 

(Ml  1  libar ) 

( Kel . xH-2/3 ' 

18.35 

12.25? 

13.396 

1 3 . 576 

9 . 381E-03 

87.43 

7 . 597E-03 

12.348 

14.123 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP. 2 

V1R.  TF.MP.2 

V. POT  .TEMP .2 

ABS. HUMID. 2 

REL .HUMID. 2 

SPEC .HUMID. 2 

VAP .PRES. 2 

S  VAP. PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Mil libar ) 

(Kel . *M-2/3) 

9.20 

12.275 

13.502 

13.593 

9 . 382E-Q3 

86.78 

7.593E-03 

12.355 

14.238 

NO  DATA 

»  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7903030730 
7:34:30  PST 
3  Hey  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICRONFTE  OROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2«^LOUER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < PUSINGER , 1 973 ) : 


STABIl ITY 


GRAD  RICHARDSON  NUMBER 
( ♦  -Stable,  —Unstable) 


-  0. 

196 

AT  GMH 

GEOMETRIC  MEAN  HEIGHT 

(Me 

ter 

)  GHH-<Z1«Z?>  1/2 

12 

.9? 

Z/L 

AT 

GMH 

-0  . 

220 

Z/L 

AT 

10  HFTERS 

-0. 

170 

Z/L 

AT 

Z1 

-0. 

31  1 

Z/L 

AT 

Z? 

-•■156 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-3897E  01 


FLUX  PARAMETERS 
(♦■UP, --DOWN) 


MOMENTUM  FLUX 
(NT/n2) 

-221E-02 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

1  .  31E-05 

LA  T . HEAT  FLUX 
(Oim/nZ) 

3  24C  01 

SEN  HEAT  FLUX 
<Uetts/n2> 

2.73F  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wetts/nZ) 

-  1  -  1  BE  02 

TOTAL  HEAT  BUDGF T  FLUX 
<W«tf«/n2> 

-8-27E  01 


BCALINC  PARAMETERS 


FRICTION  VELOCITY 
( Neters/sec ) 

1 . 339F-01 

SCALING  SPEC  HUMD. 
(Kg/Kg ) 

-7.933E-05 


SCALING  POT,  TEMP. 
<K*1 vin ) 

-1  632E-0? 


ROUGHNESS  LENGTH 
(Meters) 

1  604E-06 


DRAG  COEF .  AT  |0  HFTERS 
(DlwnsitnlPit) 

’  4.'b»  U4 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ* 

I (N1-N2) ] / 1  Ln ( Z 1 /Z2  > • 
( Z1 «Z2 >1/21 

N«UIND  SPEED  (M/*ec> 
Z-HEICHT  (N.t.f.l 
DWS/DZ*  1.79E-02 


N-SPEC  HUMIDITY  (Kq/Kq> 
/■HEIGHT  <  He  t  #r  * ) 
DSH/DZ*  -0.92E-O6 


N-POT  TEMP .  (Kel vin) 
Z -HE ICHT  (Maters ) 
DPT/D7-  -1  B3E -03 


PROFILE  SLOPES 
(  ♦- 1 NCR  WITH  HEIGHT) 


GENERAL  FORH.'N'SLOPE- 
( (LnZl-PSI >-<lnZ2-PSI ) )/ 
(N1 -N2) 

N«WIND  SPEED  <  H/*ec  , 
Z-MEICHT  <H)  Vert. Ax  is 
PSI-PSI1 

WS  SLOPE  =  2.99L  00 

N-SPEC  HUMIDIT*  (  Kq/Kg  ) 
Z-HF  IGHT  (M)  Vert  .Axis 
PS  I -PS  1 2 

SH  SI  OPE  -  -t.t’f  03 

N-POT  TEMP  (Kelvin) 

Z -HE IGHT  (M)  Vert  An* 
PSI-PSI2 

PTK  SI  OPE-  -  3.31F  01 

N-LnTEMP  STRUC . <KtM-2/3) 
/•HEIGHT  ( M  )  Vert. An* 

PS I -NONE 

CTI?  SLOPF-NO  DATA 


PBI 1  AT  71-  0.564599 

PSI1  AT  Z2»  0.373410 

PS  12  AT  21 •  0 . 388306 

PS  12  AT  /?■  0  -243160 


BOWEN  RATIO 
(no  unit*) 

0  004 


■  GENERAL  CONSTANTS: 


M I SCC L LANE OUS 


VON  X A* MAN 
CONSTANT 
(Nt  unite) 
0.4 


GRAVITATION 
ACCELERATION 
(H/sec  2) 
9.793? 


PROFILE 
TUR . PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR .9CMMIDT 
NUMBFR 
0.74 


BULK 

SFN  HEAT 
TRANBF.COEF 
6  92E-03 


BULK 

MOISTURE 
TRANBF.COEF . 
1 .32F-03 


AIR  DENSITY 

(Kg/n.3) 

1 .2333 


•  GENERAL  NOTES) 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  «nd/o r  Partial  Derivative. 
Computation  executed  by  insertion  ofi 


AIR  SPECIFIC  HEAT 
( ITcol  ./Kq  Kel . ) 
2.4164E  0? 


W8 t -W82-  ♦O.IZB  of  Mean  Value. 
8H1-8M2-  ♦/-  . 0 BE - 3  Kg/Kq  . 


WATER  LAT.HEAT  VAP 
(ITcal ,/Kq> 

5.9045E  05 


*  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905030730 
7:34:30  PST 
3  May  197?  (DAY  123) 


MAR  INF  SURFACE  LAYER 
NRl  MILROMETE  (JROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD:  30  Mm 


•  ESTIMATED  MICROME  IEORUI.OGI  CAL  PARAMETERS  AT 


TEN  METERS; 


AIR  TEMP. 
(Celsi  us) 
12.172 


UIND  SPEED  DEU  POINT 
(Meter/sec)  (Celsius) 
5.68  10.05 


TEMP  STRUC . 
(Kel . «M-2/3) 
NO  DATA 


BAR .PRES. 
(Millibar ) 
1016.63 


BULK  Uf  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13,381  -1.208 


POT-UIT  TEMP  VIR-UT  TEMP  V.POt-UT 
(Kelvin)  (Kelvin)  iPelvini 
-1.110  0.109  0.207 


TEMP 


HEIGHT 

(Meters) 

10.00 


POT. TEMP.  VIR.TEMP 

(Celsius)  (Celsius) 

12.270  13.490 


V.POl . TEMP , 
(Celsi us ) 

13 .588 


ADS. HUMID. 
(Kg/n3> 

9 . 382E-03 


REL .HUMID . 
(Percent ) 
B6 . 86 


SPEC . HUMID . 
(Kg/Kq  ) 

7  593E-03 


VAP  PRES. 
(Millibars) 
12  355 


S.VAP  .PRES  . 
(Millibars) 
14  225 


REF . INDEX 
(Kel • xH  2/3  » 
NO  DATA 


*  BULK  AERODYNAMIC  CALCU1ATIONS  BASED 


ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL 


1978)  : 


INFERRED 
STABIl ITT 


FLUX  PARAMETERS 
<«=UP ,-*DOUN> 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCF  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
<  **Stab le, --Unstable) 
-0.213  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH= < Z1 *Z2) I /2 
12.99 

Z/L  AT  GMH 
-0.238 

Z/L  AT  10  METERS 
-0.183 

MON I N-QBUKHQV  LENGTH 
(Meters) 

-5.453E  01 


MOMENTUM  FLUX 
(Nt/«2> 

-4 . 01E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

1 . 7IE-05 

LAT.HFAT  FLUX 
(Wat  ts/«2 ) 

4.22E  01 

SFN.HEAT  FLUX 
(Watts/«2) 

9.76E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Wa  t  ts/Ml-*) 

-1  .  18E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2) 

-6.59E  01 

BOWEN  RATIO 
(no  units) 

0.231 


FRICTION  VELOCITY 
( Meters/sec ) 

1  801E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 666E -05 

SCALING  POT. TEMP. 
(Kelvin) 

-4.333E-02 

ROUGHNESS  LENGTH 
( Meters) 

9. 428E-06 

DRAG  COEF.AT  10  METERS 
(l)inensionless) 

1  .  005E-03 


WITH  LONG.  VFLOCITY 
( Meter 2/sec2 ) 
-3.244E-02 

WITH  ABS  HUM  I D 1 T  Y 
(Meter  Kg/ser  n3) 

1  .7Q6E-0S 

WITH  POT . TEMPERATURE 
(Meter  Kel • /sec  ) 
7.804E03 


AIR  DfNSITr 
( Kg/e. 3  ) 

1 .2356 

AIR  SPI  CIF1C  HE At 
(  ITcal  . /Kg  Kel  > 
2.4164C  02 

WATER  LAT  MEAT  VAP 
(ITcal  /Kg  > 

5  9043E.  05 

VAP. PRES -AT  UT  LEVEL 
(Mil )  i bar  ) 

15.415 

ABS. HUMID  AT  Ul  1  LEVEL 
(Kg/ m3 ) 

1  166E-0? 

BAR  PRES. AT  UT  l  EVEL 
(Mi  1 1 ibar > 

1017.83 


MEASUREMENT 
TOP  ROW  ARE 

ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN 
PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE 

PFRCENT  MEAN  ERROR  AS  COMPUTED 
BULK  AERODYNAMIC  ERROR  VALUES. 

FROM  CONSTITUENT  MEASUREMENT 
,  ALL  VALUES  ARE  APPROXIMATE 

ACCURACIES 
AND  ARE  •♦or- 

GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10H 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAv 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH 

LENGTH 

DRAG 

COEF 

249X 

249X 

252X 

252X 

20  1 X 

6X 

54X 

453X 

I26X 

126X 

75  X 

1  46X 

252X 

175X 

175X 

46X 

46% 

103Z 

6X 

13X 

1  49X 

23X 

69X 

126X 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER: 

7905030730 

MARINE  SURFACE  LAYER 

PRINT 

DATE .  1 1  JUN 

1980 

START 

TIME 

7:34:30  PST 

NRl  MICROME  TE UROLOGY 

DATA 

SAMPLING  RATE  ' 

[ALL  CHANNELS) ■ 

6/M\n 

START 

DATE 

3  May  1979  (DAY  123) 

SAN  NICOLAS  ISLAND,  CAL 

DATA 

AVERAGING  PERIOD:  30  Min 

•  COMPOSITE  PROF 
WITH  THE  LOWER 


TIE  AND  BULK  AERODYNAMIC  DERIVED  PAH  AMF  TER  VALUE  WEIGHTED  AS  A  FUNCTION  OF 
LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ) : 


THE  ABOVE  RESPECT 1V[ 


MEASUREMENT  ERRORS 


STARIl  I  TY 


FLUX  PARAMETERS 

< +«UP , -«DOWN)  SCALING  PARAMETERS 


OR AD  RICHARDSON  NUMBER 
( ♦-Stable, - -Unstable) 

0  206  10  021  AT  GMH 

GEOMETRIC  MF  AN  HFlGHT 
( Meter  *  GMH- ( 71 »/2  > 1 /2 
12  99 

Z/L  AT  GMH 
0  2  31  TO  02  J 

Z/L  AT  10  METERS 
0  170  1(1  02  1 

MON  I N - OB UK  MM V  LFNGTH 
< M*  »er  s ) 

“  620E  01 


MOMFNTUM  FlUX 
<Nt /«?) 

-3  73F-0.?  t  6  0E  -  02  I 

HUMIDITY  F  LUX 
(Kg/sec  m2) 

1  t*5F  -  05  l  R  OF  -  06) 

LA!  HEAT  FLUX 
( Wa  t  t%/m? ) 

4  07E  01  12  0E  ♦  0 1  1 

SEN  HEAT  FLUX 
( Wat  ts/M2> 

7  37F.  0  0  (  3  0E  ♦OO  I 

SKY  AND  SOLAR  HF AT  FLUX 
( Wa 1 1  * / *2 > 

1  19E  02  I?  Dt ♦ 0  3  1 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  tt%/«2 • 

6  93F  01  i  3  0 »  *011 


BOWEN  RATIO 
(no  unit1-.) 

0.195  10. 0B1 


FRICTION  VEI  OCITY 
( Meter  s/sec > 

1  730E-01  16  0E-021 

ST  AL  I  NO  SPFC  HUMID  . 
(Kg/Kg , 

7  760F-05  I  3. OF -051 

SCAt  ING  POT  TEMP 
(Kelvin) 

-2.637E02  12.0E-021 

ROUGHNESS  LFNGTH 
<  Meters  > 

V.64VE-06  I-  0L  051 

DRAG  COFF  AT  10  METERS 
(  Met  er  s  > 

V  69i  F  -  i)4  I  4 . 0E  -04  I 


•  DIFFERENCE  BETWEEN  THE  PROFILE  ANO  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAl  UES  AS  COMPUTED  V 
ABOVE  WFIGHTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  APSOI  UTE  VALUE 
LISTED  IN  PERCENT  DIEFE  RENTE  AND  ARE  '♦or-": 


IA  THL  STANDARD  DEVIATION  FROM  EITHER  THE 
IS  LARGER).  ALL  VALUES  ARE 


GRAD. RICH  Z/L  MOMENTUM  LAT.HFAT  9FN  HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN 

NO. AT  GMH  AT  1 OM  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO 


FRICTION  SCI , SPEC  SCI. POT,  ROUGH 

VELOCITY  HUMIDITY  TEMP.  LENGTH 


DRAG 

t'OEF 


4X  4X  I8X  1 5X  SOX  OX  14X  42X  16X 


2X  53X 


•  END  OF  DATA  ROM 
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MARINE  SUKFAU  l  AYl  W  H !  c  ROME  1  I  (JROi  OG  It  Al  EXPfckIHENT 

NAVAl  RESEARCH  l  ABMR AT  OR  t 
Al  HOiiPHt  k  I  L  PHfbIC  '»  BRANCH 
MARINE  Al  MUSPHFk  Ir  Rl  GEAR'  H  STATION 

San  n  i  cm  as  island,  cai.  horn 'a 

•  *  ■  •  MlCRUrtf  ll.OkOl  UCH  Al  DAI  A  a  ■  a  « 


RUN  NUMBER : 
START  TINE 
END  TIME: 
START  DATE  ; 


7V0 jU 3080  0 
8:  450  PST 
8:35:  0  PST 
3  my  1979  (DAY  123) 


•  ANAI  OG  CHANNEL  R  AU  DATA  (AVERAGE  VDC  >  : 


PRINT  DAT l  .  1  1  Jl IN  1980 

DATA  SAMPLING  k  AT  F  (AIL  CHANNELS)-.  6/Min 
DATA  AVERAGING  PERIOD,  30  Hio 
NOMENCLATURE.  l  -  UP Pt  R  L  t  Dll  ,  2»LOWER  l  EVE'L 


No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  .  04 

VOL  1 .REF  .A 

IF  HP . STRUC . ’ 

t  TEMP. STRUC. 

2  DEW  PU1N1 1 

DFU  POINT 

6 . 205 

0 . 000 

0.001 

5. 0U0 

5  095 

No  05 

WIND  SPEED 1 
2  901 


No  ON 

WIND  SPEED! 
2  H?U 


No  07 

PAR  PRES 

5  074 


No  08 
SKY  RAD. 
1  ,  042 


Na.io  No . 11  No . I? 

BUI  K  UT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
3.755  .3.928  2  52ft 


No , 1 3  No  1 4 

J1ANUAI  F  LAI.  /FRO  kfF 
0.001  II  0  0  t 


No  r.. 
SPAR l  A 
0  'JO  1 


No  If. 
SPARE  ii 
0  (10  1 


No  1 7 

VOL  1  .REF  p 

ft  205 


•  DIGITAL  CHANNEL  RAW  DAI  A  ( AVERAGE ) : 


ESCARPMENT  DA  I A  ,  EIUD 


1HRAUON  AND  WIND  SPEED  ESCARPMENT 


C  JfeRt'CT  IONS. 


No  .  I  No  .  2 

Aik  TEMP  .  |  A!  ft  TEMP.  2 

Mil  1 2 1 22V  J421  122373 


UPWIND  NEAR  UPWIND  LAND  DP  H  C  Al 
HEIGHT/LENGIh  PATu<  Herpr*.  >  vVelts) 
0.183  148  0  nov 


dp;  e  cal 

■  V*.  Its, 
(i  -J  0  0 


utbf  r. al 

<VoI ts> 

o  oaa 


WSlE  C 
( Coef f  ) 
0  992 


No  .  09 
WIND  DIR 
4.96? 


WS2EC 
<Coef f  > 
0.952 


»  SYSTEM  MOUSE  KEEPING  PARArtF  lERS  TRANSLATED  INIll  ENGINEERING  UNIT:. 


MANUAL  El  AC  ERROR  CUlJNl  DATA  BASE 
(No.sr.  dl>  ,)  (No  StdOSI  <N0. SCans) 

0  0  1 80 


VEIL  I  .RE  E  IE  V  VOLT  RE  I  DEV  ZERO  WEE  DEV  A(  VOLT  Mo*  AG  FRFQ  fj.fJX  AC  VOLTAGE 
A<  No  .  >  0  05V  i  P  <  N  o  >.fl05v>  (No  )  002V)  (No  )5  J)  (Nr.)lHn  (VAC) 

0  II  0  0  0  1  1  5.3 


AL  FREQUENCY 
(Hi  ) 

59 . 93 


*  OBSERVED  HI  CftClrtF  TE.OROL  OG I G  Al  PAR AhF  I  E  RS  (INCLUDING  T  Ht  ABOVE  CAI  .  AND  CS'  ARPMFNT  CORRECTIONS)  TRANSLATED  INIO  ENGlNfFRlNC  UNITS: 


AIR  UrtP  l 

WIND  .PLLD1 

Dl  u  POINT  1 

IE  HP.  STRUT  1 

WIND  DIR 

BAR  PRfS  I 

SKY  RAD. 

BUI  X  WT  TEMP 

nf AW  AIR  TEMP 

<  Cels  mt, ) 

(Meter  /t»i*r  ) 

(Celsius) 

( Ke 1  . *M  -2/3  > 

(  Deq . T  r  un ) 

(Millibar) 

(Wat  r /*2 ) 

(Celsius) 

(Kelvin) 

12. I 23 

5  60 

10  02 

Nfl  DATA 

313.7 

1016  04 

-  3  . 45E  0? 

J  3  40  3 

285  340 

AIR  TEMP. 2 

WIND  SPEE D2 

DEW  POINTS 

It  HP  S.RUl  .  ? 

TIDt  TABLE 

BAP. PRES  2 

(Celsius) 

< Meter ) 

(Celsius) 

(Kel  xM  2/3) 

( Meter  MSL  > 

(Millibar) 

12  23? 

5  45 

10 .  nr. 

NO  D»T  1 A 

-O  .  5N 

10  17.  14 

*  CALCULATED  Ml.kUrtE.TF UROLOGICAL  PARAMETERS: 


HE  I CM  T ,  21 

POT  .  TLMP  .  I 

V1R. TFMP . 1 

V  POT . TEMP 

.  1  ABG. HUMID. J 

PEL  HUMID. 1 

SPEC  HUMID.  1 

1  VAP. PRES. 1 

S.  VAP  PRF.S  .  1 

REF. INDEX  1 

<  rtet*rr  s> 

(Celsius) 

(Celsi us) 

(Celsius) 

<Kq/*3/ 

(Per  rent  > 

(Kq/Kq  ) 

( Mi  1 1  ibar ) 

(Mill  ibar ) 

(Kel  »M  2/3) 

1  H  35 

12  303 

13  437 

13  617 

9. 359F  -03 

86.96 

7.57UE  03 

12.322 

1  4  170 

NO  DATA 

HC  TC.HI  ,  2? 

PM  .  If  HP  ,  ? 

VIP  JFMP2 

V. PUT.  TEMP  . 

2  ADS . HUM  ID.? 

HLL  HUMID. 2 

SPEC . HUMID . 2  VAP  PRES.? 

fi.  VAP  .PRES? 

REF. INDEX  2 

<  Meter  s  > 

<  F.e  l  s  1  u  s  » 

( Celsius  > 

(Celsius) 

<Kq/m3> 

(Percent  > 

( K  q/Kq  ) 

(Millibar  ) 

(Millibar) 

(Kel  xM-2/3) 

V.?0 

1 ? . 327 

1.3  555 

13  645 

9.383E  03 

86.47 

7 . 592F -  0  3 

12.358 

14  2V3 

NO  DftTA 

*  continued  Jill ou 


RUN  NUMBER: 

790MI30H00 

MARINE  SURF  ACT  LAYER 

START 

TIME: 

H;  4:50  PST 

NRL 

MIC.ROHL  TEORUl  OGY 

SI  ART 

DAT  1  . 

3  May  1979  (Di-Y  1 

123) 

SAN 

NICOLAS  ISLAND,  1 

PRINT  DATE  I  I  J UN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD  30  Mm 

NOMFNCL ATURF :  1  -  UPPER  I  EVE l  ,  2-  LOWER  l  E VEL 


*  PROF  HE  CAL.CUl  ATIONS  BASFP  ON  ABOVE  OBSERVED  AND  CAI  GUI  ATE  D  VAl  LIES  (  BUS1 NGER  ,  1 973  >  : 


FLUX  P  AR AMI  1 f  RS 

PROF  ILE  SI  OPES 

(  Y*!)!'  =DOUN> 

SCAl  INC  PARAME  fERS 

PAR  7  I  Al  DEM  JVATH'fS 

(  ♦= 1NCR  WITH  HEIGHT ) 

GRAD  RICHARDSON  NUMBER 
'  ♦•Stable,  --Unstable) 
'0.312  AT  GMH 

1,1.  OMl  TRIG  MF  AN  HEIGHT 
(Meter)  G««- (  7 1  •/?  >  1  /.'* 
1  ?  .  99 

// L  Al  C.MH 
•  O  344 

//L  AT  10  Mf  I  EPS 
-0 . 265 


7/L  AT  Z1 
-0  .  416 


l/\.  AT  J? 

-0  244 

MON IN  OBUKHOV  I  F  NOTH 
(  M*  ter  <4 ) 

-3.777E  01 


HOME N  I IIM  FI  UK 
(Nt /«2l 
-2  49E  -02 

HUMIDITY  FLUX 
(xq-'set  «?> 

1  47E  05 

LA  I  HEAT  It  MX 
<  Wa  ru/rt;*) 

3  631  01 

t.l  N  MEAT  f  l  MX 
lU^tt  >j/n2  > 

4.58E  00 

SKY  AND  SOLAR  MEAT  FI  MX 
(Uat  ts/«?> 

1  .  45E  02 

TOT  At  MFA I  BUDGl  I  Fl  DX 
(Wit  ts/«2> 

-1.041  n? 


FRICTION  VEL  OCITY 
(Mettrs/ser ) 

1  419E-01 

SCALING  SPEC  MUMD . 
IKq/K q) 

-8. 381F-0!, 


SCAT ING  POT .  TEMP . 
(Kel win) 

-2 • 5B3E -07 


ROUGHNESS  LENGTH 
(he  ter* ) 

2.  .3 ROE  -  06 


DRAG  COE  F  .  Al  1  0  Ml  TE  PS 
(  Diwpn^ion  Ips  U 

V  |>A«tl  11  *l 


GE  NERAL  FORM  DN.  D7* 

I  <  N  1  -  N?  >  ]  /  ( l  n  (  7  W  Z2  >  ■ 
<71 «Z2' 1/21 

N=  WIND  SPEE  D  (M.'ser ' 
Z=HE IGH 1  (Meters) 
DUS/D7*  1  73F-02 


N-SPEC  HUMIDITY  <  Kg/Kq  > 
7-H1  1  GMT  (Meters) 

DSH / DZ»  -8  92F  0ft 


N  =  P  OT  TEMP  (Lclii.n) 
7 -HEIGHT  <h«»ters) 
DPT/|>Z«  -?  yf.t-0  3 


GENERAL  FORM.  -N 'SLOPE* 

I  (t.nZI  -  rSI  >-  U  nZ?-P51  >  )  / 
INI -N?l 

N-'UIND  SPFED  (M'lft  ) 
Z'HEIC.HT  (M)  Vert  An* 

PS  1  =  PS  11 

US  SLOPE  •’  2  02E  00 

N^SPET  HUMIDITY  <  K  q  /  K  q  1 
Z-HE  I  GMT  (  M  )  vpr  t  «us 
PS1  =  PS  I  2 

SH  M  UPE  «  -6  4NF  0  3 

N-f'OT  TEMP  Utflvm  > 

7 T  HE ICHT  <M)  Vert  A»i* 
PSUPSI? 

FTK  r.l  OPE*  2  ove  01 

N^loTErtF  STRUC.(K«m  2'3» 
7=  HE IGHT  (HI  Vr»  t  A»  i * 

P  S 1 3 NONE 

C  T SLUP'  NO  DATA 


P'  n  AT  71- 
PSll  AT  72- 
Pr  12  AT  / t  * 
P *-i 1 2  AT  7?r 


0  754520 
ll  .50242? 
(I  .506193 
**  .3  31716 


BOWEN  PATIO 
I)  12ft 


•  GENERAL  C.  UNS  T AN  T fi  : 


MISCElLANE  OUS 


VON  KAPMAN 
CONSTANT 
(No  unit*) 
0 .4 


GRAVITATION  PRO! Ill 
AfCELFRATjnN  tUM.PRANDTI 
CN/fter  ?l  NUMBER 

9.797.9  0.74 


PROF  1  IF 
TUR . SCHMID! 
NUMBFR 
0 . 74 


Bill  K 

SI  N  MF  AT 
IBANSr  CUFF 
0  92E  -03 


BULK 

HOT  f UR E 
1  Fi  A  * T»F  COFF 
1  321  0  3 


AIR  DENSITY 
(Kq/«3  ' 

1  2356 


•  GFNFRAL  MOTF  i: 

Acruracy  IlntlHUtn  eireeded  for  «ea*ur  t  of  Profile  Slone  and/or  rir  1  ul  Derivative 
C#M|i  u  t*  1 1  on  »ipc  ui  »‘d  by  insertion  of: 


AIR  SPE  I  lMC  HI  AT 

1  l T  1  a  1  kg  k e 1  .  ) 

2  41641  0  7 


SH1-SM2-  #/  onr  3  Kq/Kq . 


WATER  I  AT  HEAT  VAP 

1  I  T<  .*1  kq> 

•s  «  0  4  «  n  s 


CONTINUED  DM  Mf  *  t  PACT 
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A0-AU6  210  NAVAL  RESEARCH  LAB  WASHINGTON  DC  F/6  A/2 

THE  DATA  BASE  FOR  ThE  HAY  1979  MARINE  SURFACE  LAYER  MI CRONE TEOR —ETC (U) 
MAY  82  T  V  BLANC 

UNCLASSIFIED  NRL -MR-9713  NL 


RUN  NUMBER i  7905030800 

START  TlMEt  8:  4i5Q  PST 

START  DATES  3  May  1979  (DAY  1?3> 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE i  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS)!  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  HICROMETEOROLOGICAL  PARAMETERS  AT  T KN  METERS; 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT  TEMP.STRUC. 

BAR. PRES.  BULK  WT  TEMP 

AlR-WT  TEMP  POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius)  (Kel . *M-2/3) 

(Millibar)  (Celsius) 

(Kelvin)  (Kelvin) 

(Kelvin) 

(Kelvin) 

12.223 

5.46 

10.04  NO  DATA 

1017.04  13.403 

-1.1B0  -1.0B? 

0.137 

0.235 

HEIGHT 

POT. TEMP, 

VIR.TEMP.  V. POT. TEMP. 

ABS. HUMID.  REL. HUMID. 

SPEC . HUMID .  VAP . PRES . 

S. VAP .PRES. 

REF. INDEX 

(Meter*) 

(Celsius) 

(Celsius)  (Celsius) 

(Kg/nJ)  (Percent) 

(Kq/Kq)  (Millibars) 

(Millibars) 

(Kel , *H-2/3> 

10  .  B0 

12.121 

13.540  13.638 

9.3B0E-03  86.53 

7 . 590E-03  12.354 

14.270 

NO  DATA 

BUt K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B): 

INFERRED 

FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

STABILITY 

(♦-UP,— DOWN) 

SCALINC  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

AIR  DENSITY 

<  ♦■'Stable, 

-■•Unstable) 

(Nt/«2> 

( Meters/sec > 

(Meter 2/sec2> 

(Kg/n3) 

-0.234 

AT  GMH 

-3 . 66E-02 

1  72QE-Q1 

-2 . 958E-02 

1 . 2358 

GEOMETRIC 

MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC 

HEAT 

(Meter)  GMH-(ZI*Z2)l/2 

(Kg/sec  «2> 

(Kq/Kq) 

(Meter  Kq/sec  n3) 

(ITcal./Kg  Kel.  ) 

12.99 

1 .66E-05 

-7.797E-05 

1 . 657E-05 

2.4164E  02 

Z/L  AT  GMH 

LAT. HEAT  FLUX 

SCALINC  POT. TEMP. 

WITH  POT. TEMPERATURE 

MATER  LAT. HEAT  VAP. 

-0.261 

(Wat  ts/n2) 

(Kelvin) 

(Meter  Kel. /sec) 

(ITcal./Kg) 

4 . 1  OF  01 

-4 . 325E-02 

7 . 439E-03 

5.9040E  05 

Z/L  AT  10 
-0.201 

METERS 

SFN.HEAT  FLUX 

ROUGHNESS  LENGTH 

VAP .PRES. AT 

WT  LEVEL 

<Uatts/n2) 

(Meters) 

(Millibar ) 

MONIN-OBUKHOV  LENGTH 

9.30E  00 

7 . 424E-06 

15.444 

(Meters) 

-4.981E  01 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COFF.AT  10  METERS 

ABS. HUMID. AT 

WT  LEVEL 

(Watts/*?) 

(  D  mens  i  on  1  ess  ) 

(Kq/«3) 

-  1 . 45E  02 

9 , 907E-04 

1 . 168E-02 

TOTAL  HEAT  BUDGET  FLUX 

BAR. PRES. AT 

WT  LEVEL 

<Watts/«2> 

(Millibar) 

-9.51E  01 

1018.24 

BOWEN  RATIO 
(no  units) 
0.227 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  i_ISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

231 Z 

231 Z 

262Z 

262X 

1 95Z 

5X 

52Z 

457Z 

131Z 

131X 

64X 

151 Z 

262Z 

176X 

1 76X 

46Z 

45Z 

104Z 

5Z 

HZ 

150Z 

23Z 

68Z 

127* 

43Z 

40Z 

*  CONTINUED  BELOW 


RUN  NUMBER; 
START  TIME; 
START  DATE: 


79D5030800 
B:  4:50  PST 
3  Hay  1979  (DAY  1?3> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS)!  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  ] ! 


STABIL ITY 


FLUX  PARAMETERS 

(♦»UP,-=*DOWN)  SCALING  PARAMETERS 


GR AD. RICHARDS ON  NUMBER  MOMFNTUM  FLUX 

( ^Stable, --Unstable )  (Nt/«2) 

-0.268  10.021  AT  GMH  -3.48E-02  I6.0E-021 


FRICTION  VELOCITY 
<  Meter */sec ) 

1.675E-01  16.0F-02) 


GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Zl*Z2M/2 
12.99 


HUMIDITY  FLUX 
<Kq/sec  *2) 

1.63E-05  1 8 . 0E-Q61 


SCALING  SPEC. HUMID. 
<Kq/Kq> 

-7.997E-05  C3.QE-051 


Z/L  AT  GMH 
-0.297  10.021 

I  Z/L  AT  10  METFRS 

[  -0.228  [0.0?) 

f  MONIN-OBUKHOV  LENGTH 

i  (Meter*) 

-4.378E  01 


LAT  .  HE  AT  FLUX 
(Watts/*2) 

4.03F.  01  [  2  .  OE+fl  1  1 

SEN.HFAT  FLUX 
(Watts/«2) 

7.66E  00  (3 . 0E+00 1 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/n2> 

-1  .  45E  0?  t  2. OE  +  01 1 


SCALING  POT. TEMP. 
(Kelvin) 

-3. 166E-02  (2.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

6 . 307E-O6  [6.0E-05I 

DRhG  COEF.AT  10  METERS 
<  Meter* ) 

v.  /•,)»  l  4  .  OF  -04 1 


TOTAL  HFAT  BUDGET  FLUX 
(U*lt*/n?) 

-9.68F  01  t  3 .  QF  ♦  0 1  1 


BOWEN  RATIO 
(no  unite) 

0.202  10.08) 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  AB60LUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD. RICH. 

z/l 

MOMENTUM 

t  AT .HFAT 

SrN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

'•CL .  POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLIJX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

ISZ 

14Z 

12Z 

7X 

32Z 

OZ 

6X 

28X 

11% 

4Z 

29* 

5X 

6X 

END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME TEQROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  »  •  *  MICROMETEOROLOCICAL  DATA  *  »  •  * 


RUN  NUMBER: 
START  TIME: 
FND  TIME: 
START  DATE: 


7905030830 
8:35:10  PST 
9;  5:  0  PST 
3  May  1979  ( DAY  12J) 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  SUPPER  LEVEL,  2-LOWER  LEVEL 


*  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC): 


No.  00 

No.  01 

No.  02 

No  .  03 

No  .  04 

No.  05 

No  .  06 

No.  07 

No  08 

No  .  09 

VOLT. REF. A 

TFMP.STRUC.l 

TEMP .STRUC. 

2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 

2 

SKY  RAD. 

WIND  DIR 

6.205 

0 .000 

0.001 

5.062 

5. 077 

2.651 

2.648 

5  "78 

1  .779 

4.894 

No  .  10 

No.  11 

No  .  12 

No.  13 

No  .  14 

No.  15 

No.  1  6 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  RFF . 

SPARE  A 

SPARE  B 

VOLT .REF. 

B 

3.787 

3.914 

2.531 

0.001 

0  ■  001 

0 . 001 

0  .  001 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  ; 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT 

CORRECT  IONS: 

No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

US2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meter s> 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

141!  12144 7 

1421  122735 

0.183 

151 

-0  ,  009 

0  .  D00 

0.000 

0.992 

0.952 

•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
(No. scans)  (No. scans) 

0  0 


DATA  BASE  VOLT.REF.DEV 
(No. scans)  A(No,>.005V) 
180  0 


VOLT.REF.DEV  ZERO  REF. DEV 
B(Nc . > . 005V)  (No. >. 002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No. >5V)  (No. ) 1 Hz ) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hz) 

115.3  5,9.91 


•  OBSERVED  MICROME TEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12. 145 

WIND  SPEED1 
(Meter/sec ) 
5.  12 

DEW  POINTI 
(Celsius) 
9.9) 

TEMP .STRUC . 1 
(Kel.xM-2/3) 
NO  DATA 

WIND  DIR. 
(Deg  True) 
311.4 

BAR .PRES.  1 
(Millibar ) 
1016.1 1 

SKY  RAD. 
(Watt /n2 ) 
-2.48E  02 

BULK  WT  1 EMP 
(Celsius  > 

1  3 . 435 

MEAN  AIR  TEMP 
(Kelvin) 

285 . 369 

AIR  TEMP. 2 
(Celsius) 
12.274 

WIND  SPEED2 
(Meter/sec ) 
5.03 

DEW  P0INT2 
(Celsius) 
9.94 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL> 
-0.59 

BAR .PRES. 2 
(Millibar) 
1017.21 

«  CALCULATED 

MICROMETEOROLOCICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.325 

VIR.TFMP.l 

(Celsius) 

13.450 

V. POT. TEMP .1 

(Celsius) 

13.629 

ABS -HUMID . 1 

(Kg/n3) 

9.292E-03 

REL .HUMID. 1 
(Percent  > 
86.21 

SPEC .HUMID. 
(Kg/Kg  > 

7 . 523E-03 

1  VAP. PRES. 1 
(Hill ibar ) 
12.234 

S. VAP. PRES. 1 
(Hi llibar ) 
14.191 

REF. INDEX  1 
(Kel . x«-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

12.364 

VIR .TEMP .2 

(Celsius) 

13.501 

V. POT .TEMP .2 

(Celsius) 

13.671 

ABS. HUMID. 2 

<Kg/«3> 

9.313E-03 

REL -HUMID. 2 
(Percent ) 

85 . 62 

SPEC  HUMID. 

(Kg/Kg) 

7.535E-03 

2  VAP. PRES. 2 
(Millibar ) 
12.267 

S . VAP .PRES. 2 
(Millibar ) 

1 4 . 328 

REF. INDEX  2 
(Kel . xrt-2/3) 
NO  DATA 

«  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905030830 
8:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 'UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAt UES  ( BUSINGER , 1 973 ) : 


5TABII  ITY 


FLUX  PARAMETERS 

PROFILE  SLOPES 

(♦-UP, —DOWN) 

SCALING 

.  TAMETERS 

PARTIAL  DERIVATIVES 

( ♦=INCR . WI TH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 
( + -St able , -'Unstable  > 
-0.594  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.641 

Z/L  AT  10  METERS 
-0.493 

Z/L  AT  ZX 
-0.905 

Z/L  AT  Z2 
-0.454 

MONIN-OBUKHOV  LENGTH 
(Meter* ) 

-2.027E  01 

PSI1  AT  Zl-  I . 034557 
PS I I  AT  Z2-  0.726860 

PSI2  AT  Zl-  0.699256 
PSI2  AT  Z2«  0.407039 


MOMENTUM  FLUX 
(Nt/n2) 

-2.72E-02 

HUMIDITY  FLUX 
< Kg/*ec  n2> 

1 . 66E-05 

LAT  .HEAT  FLUX 
<Watts/m2) 

4.1 0E  01 

r.FN .  HEAT  FLUX 
(Wa  f ts/n2) 

8.22E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/ri2) 

-2.48E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Waf »»/«2) 

-1.99E  02 

BOWEN  RATIO 
(no  units) 

0.200 


FRICTION  VELOCITY 
(Meters/*ec ) 

1 .485E-0I 

SCALING  SPEC . HUMD . 
(Kg/Kg ) 

-9. 043E-05 


SCALING  POT.  TEMP. 
(Kel  v  in ) 

-4 , 426E-02 


R0UGHNFSS  LENGTH 
(Meters) 

3 . 190E-06 


DRAC  COEF.  AT  10  MFTERS 
(I)  mansion  lens) 

I  .  2«’4f  -<M 


GENERAL  FORM : DN/DZ- 
t (N1-N2) J/lLn(Zi/Z2>» 
( Zl *Z2 ) 1 /HI 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Nptors) 
DWS/DZ-  1.58E-02 


N-SPEC. HUMIDITY  (Xg/Kg) 
Z-HEIGHT  ( Meters ) 
DSH/DZ-  -B.92E-06 


N-POT.TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -4.37E-03 


GENERAL  FORM : 'N' SLOPE- 
I (LnZl-PSI)~(LnZ2-PHI ) U 
IN1-N21 

N-UIND  SPEED  <H/sec) 
Z-HEIGHT  (M)  Vert. Ans 
PSI=PSI1 

WS  SLOPE-  2.69E  00 

N=SPEC. HUMIDITY  (Kg/Kg> 
Z-HEIGHT  (M)  Vert. Atis 
P5I-PSI? 

SM  SI  OPE  =  -5.9HE  03 

N-POT .TEMP . (Kelvin) 
7-HEIGHT  (H)  Vert . Axis 
PSI-PSI? 

PTK  SLOPE  *  -1.2PE  01 

N-LnTEMP  .STRlIC  .  (K»M-2/3> 
Z-HEIGHT  < M )  Vert  Ax l s 
PSI-NUNf 

CT  2  SLOPE-NO  DATA 


•  CL  NEPAL  CONSTANTS: 


MISCELLANL OUS 


VON  KARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERAT ION  TUR . PR ANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0,74 


BULK 

SEN  MEAT 
TRANSF.COEF 
0  92E-03 


BULK 

MOISTURE 

TRANSF.COEF. 

1 , 32E-03 


AIR  DENSITY 
(Kg/n 3 > 

1 .2356 


»  GENERAL  NOTES) 

Accuracy  imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPLCIF1C  HEAT 
< ITcal . /Kg  Kel  > 
2.416*1  02 


WSJ -WS2-  ♦0.02B  of  Mean  Value. 
SH1-SH2-  ♦/-  ORE-3  Xg/Kg. 


WATER  LAT  HEAT  VAP 
(ITcal ./Kq> 

5 . 9 (1 4 1 E  1'5 


•  CONTINUED  ON  NFXT  PAGE 
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R UN  NUMBER)  7905030830  MARINE  SURFACE  LAYER 

START  TINE i  8i35tll  PST  NRL  NICRONETEOROLOCY 

START  DATE)  3  Hay  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATEt  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS)'  6/Hln 
DATA  AVERAGING  PERIOD)  30  Min 


•  ESTIMATED  HICRONETEORQLOGICAL  PARAMETERS  AT  TEN  METERS) 


AIR  TEMP . 
(Calsius) 
12.258 


WIND  SPEED  DEW  POINT 
(Hstsr/ssc)  (Calsius) 
5.04  9.93 


TENP.STRUC.  BAR. PRES. 
(Kal.«M-2/3>  (Millibar ) 
NO  DATA  1017.11 


BULK  NT  TEMP  AIR-WT  TEMP 
(Calsius)  (Kalvin) 

13.435  -1.177 


POT-NT  TEMP  VIR-NT  TEMP 
(Kalvin)  (Kalvin) 

-1.179  0.131 


V. POT -NT  TEMP 
(Kalvin ) 

0.229 


HEIGHT 

(Hatars) 

10.00 


POT. TEMP. 

VIR.TEMP, 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP. PRES. 

8.  VAP .PRES. 

REF . INDEX 

(CaLaius) 

(Calsius) 

(Calsius) 

(Kg/n3) 

(Parcant) 

(Kg/Kg > 

(Millibars) 

(Millibars) 

(Kal.iM-2/3) 

12.356 

13.565 

13.663 

9.310E-03 

85.69 

7.534E-B3 

12.264 

14.312 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL, T97B) i 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBFR 
(♦-Stab  la,—  Unstable ) 

-  0 . 296  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Matar)  CMH-(Z1*Z2)1/2 
12.99 

Z/L  AT  GMH 
-0.327 

Z/L  AT  10  METERS 
-0 . 252 

NONIN-OBUKKOV  LENGTH 
(Matar*) 

-3.972E  01 


FLUX  PARAMETERS 
<i-UP,— DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-3.02E-02 

HUMIDITY  FLUX 
(Kg/mac  «2> 

1  . 59E-05 

LAT.HEAT  FLUX 
(Nat  ts/n2) 

3.93E  01 

SEN. HEAT  FLUX 
(Watt*/«2> 

S.75E  00 

SKY  AND  SOLAR  HEAT  FLU; 
(Wat  t*/n2) 

-2.48E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Mat  ts/n2> 

-2.00E  02 

BOWEN  RATIO 
(no  units) 

0.223 


INFERRED 

SCALINC  PARAMETERS 


FRICTION  VELOCITY 
(Matars/sac ) 

1 .563E-01 

SCALINC  SPEC. HUMID. 
(Kg/Kg) 

-8.232E-05 

SCALING  POT. TEMP. 

(Kal uin) 

-4.479E-02 

ROUGHNESS  LENGTH 
(Metars  > 

4 . 347E-06 

DRAG  COEF.AT  10  METERS 
(Dinens lonlaus) 

9.625E- 04 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(M*tar2/*ac2> 

-Z.442E-Q2 

WITH  ABS.  HUMIDITY 
(Matar  Kg/*ac  n3) 

1 .590E-I5 

WITH  POT .TEMPERATURE 
( Ma tar  Kal . /tec ) 
6.999E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3) 

1.2358 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kal . ) 
2.4163E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9038E  05 

VAP. PRES. AT  NT  LEVEL 
(Millibar ) 

15.477 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  170E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1018.31 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES,  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Nor-*: 


GRAD. RICH. 
NQ. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

“LUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

8CL.P0T. 

TEMP. 

ROUGH . 
LENGTH 

DRAG 

COEF 

220Z 

220X 

2932 

2932 

2132 

52 

412 

5062 

1462 

1462 

672 

166X 

2932 

1762 

176X 

462 

452 

1042 

52 

82 

1492 

232 

682 

1272 

432 

402 

a  CONTINUED  BELOW 


RUN  NUMBER)  7905030830  MARINE  SURFACE  LAYER 

START  TIME)  8:35)10  PST  NRL  MICROMETEOROLOGY 

START  DATE)  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS))  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ): 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stabla,— Unstabla) 
>0.429  10.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Matar)  GMH-<Zl*Z2)1/2 
12.99 

Z/L  AT  GMH 
-0.467  10.02) 

Z/L  AT  1|  METERS 
-0.359  10.02) 

HON1N-OBUKHOV  LENGTH 
(Matar*) 

-2.784E  01 


MOMENTUM  FLUX 
(Nt/*2> 

-2.98E-02  (6.0E-02) 

HUMIDITY  FLUX 
(Kg/sac  «2> 

1.60E-I5  (8.0E-06) 

LAT.HEAT  FLUX 
(Mat  t*/n2> 

3.95F  01  (2. OE  +  0 1 ] 

SFN.HFAT  FLUX 
( Wat  t*/ei2) 

B.S7E  00  (3. OEaOO 1 


TOTAL  HEAT  BUDGET  FLUX 
< Wat ts/s2) 

-2 .  DOE  12  13.IF*0U 

BOWEN  RATIO 
(no  units) 

0.218  (0.08) 


FRICTION  VELOCITY 
(Matars/sac  > 

1.552E-Q1  (6.0E-02) 

SCALING  SPEC. HUMID. 

<  Kg/Kg  > 

-8.489E-05  I3.0E-05) 

SCALING  POT. TEMP. 
(Kaluin) 

-4.444E-02  12 . 0E-021 

ROUGHNESS  LENGTH 
( Hater*) 

4 . 1  OPE- 06  C6.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Watt*/n2)  (Matars) 

-2.48E  02  1 2 .  CE+01 1  V.93vk-ga  14.0E-04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  A9  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  TMf 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD, RICH, 
NO. AT  GMH 

Z/L 

AT  ItM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

8FN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

ra  no 

FRICTION 

VELOCITY 

8CL . SPEC 
HUMIDITY 

SCL . POT . 
TEMP. 

ROUGH . 
LENGTH 

DRAG 

COEF 

35X 

342 

32 

32 

32 

02 

02 

62 

32 

52 

12 

12 

1  7 2 

•  END  OF  DATA  RUN 
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HARINE  SURFACE  LAYER  HICROMETEOROLQGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
A  T HOSPHER 1C  PHYSICS  BRANCH 
HARINE  ATMOSPHERIC  RESEARCN  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  •  •  MICRONETEORDLOGICAl.  DATA  «  tt  «  » 


RUN  NUMBER 
START  TIME 
END  TINE 
START  DATE 


79050309(10 
9;  5:10  PST 
9:35:  0  PST 
3  Hay  1979  (DAY  133) 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOhbiv.  _A1URE:  1-UPPER  LEVEL,  2* LOWER  LEVEL 


*  ANALOG  CHANNEl  RAW  DATA  ( AVER AGF  VOC): 


N0  .00 

No  .  01 

No  .02 

No  .03 

No  .  04 

No  ,  05 

Na  .  06 

No.  07 

No .  08 

VOLT. REF .A 

Tt MP. STRUC. 1 

TEMP. STRUC. 2  DEW  POINT! 

DF.U  PniNTS 

WIND  SPEED1 

WIND  SPF.ED2 

BAR. PRES. 2 

SKY  RAD. 

6.205 

0 . 000 

0  .  001 

5.061 

5.0  73 

2.306 

2.302 

5.085 

2.351 

No  .  10 

No.  11 

No. 12 

No  ,  13 

No  .  14 

No  .  15 

No.  16 

No  .17 

BULK  W I  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAl  FLAG 

7FR0  REF . 

SPARE  A 

SPARE  B 

VOLT .REF  .B 

3.851 

3. 8B5 

2.535 

0.001 

0.001 

0.001 

0 . 001 

6.205 

No  .09 
WIND  DIR. 
<.059 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE);  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No.  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DPPFCAL 

WTBFCAL 

US1EC 

US2EC 

AIR  TEMP.’ 

AIR  TEMP.? 

HEIGHT /LENGTH 

P ATH ( Met  er  s  > 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff. ) 

1411  122543 

1421  123972 

0.103 

152 

-0  .  009 

0 .000 

0  .  000 

0  .«92 

0  .952 

»  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL.  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT. RFF. DEV 

VOLT .REF . DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(Na . scans) 

(No 

scans) 

A ( No . > . 005V) 

B(No . ) . 005V) 

(No. >. 002V) 

(No . >5V> 

(No . > 1Hz  > 

(VAC) 

(Hz) 

a 

0 

180 

n 

0 

0 

0 

0 

115.4 

59.89 

*  OBSERVED  MICROMETEOROL  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UnITS: 


AIR  lfcMP.1 

WIND  SPEED1 

DEW  POINT l 

TEMP .STRUC. 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius ) 

(Meter/sec ) 

(Celsius) 

(Kel .xM-2/3) 

(Deq .True) 

(Millibar) 

(Watt /«2) 

(Celsius) 

(Kelvin) 

12.254 

4.44 

9.90 

NO  DATA 

310.2 

1016.21 

-3.28E  02 

13.497 

285.486 

ATR  TEMP.  2 

WIND  SPEED? 

DEW  P0INT2 

TEMP  .STRUC. 2 

TIDE  TABLE 

BAR. PRES. 2 

<  Gel  si  us) 

(Meter/sec  > 

(Celsi us) 

(Kel. *M-2/3) 

(Meter  MSL) 

(Millibar) 

12.397 

4.37 

9.91 

NO  DATA 

-0.61 

1017.31 

CALCULATED 

M1CROHETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP . 1 

VIR. TFMP. 1 

V. POT. TEMP. 1 

ABS. HUMID. 1 

REL .HUMID.  1 

SPEC. HUMID, 

1  VAP.PRES.1 

S. VAP .PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar ) 

(Kel .xM-2/3) 

18.35 

12.434 

13.559 

13.739 

9 . 2B4E-03 

85.54 

7.519E-03 

12.229 

l 4 . 296 

NO  DATA 

HEIGHT,  12 

POT  .  TFMP  .2 

VIR. TEMP. 2 

V . POT . TEMP .2 

APS . HUMID . 2 

REL .HUMID. 2 

SPEC. HUMID. 

2  VAP . PRES . 2 

S. VAP. PRES.? 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kq/Kq) 

(Millibar) 

(Millibar ) 

(Kel  xM-2/3) 

9.  ?0 

12.487 

13.703 

13.793 

9.291E-03 

84.76 

7 . 52QE-03 

12.244 

14.446 

NO  DATA 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030900 
9:  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/mn 
DATA  AVERAGING  PERIOD:  30  Htn 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABT1  ITY 


FLUX  PARAMETERS 

( +=UP , --DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦*INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBrR 
( +=S table , -*Un si ab le  > 

-  1 .073  AT  GMH 

GEOMETRIC  ME  AN  MFIGH7 
(Meter)  GMH=  <  Z1 *Z2) 1 /2 
12.  V? 

7/L  AT  CHH 
~1  •  M3 

2/L  AT  »0  METERS 
-0.B80 

7/L  AT  21 
-1  .61-4 

2/L  AT  22 
0.009 

MON IN- OBUKHOV  LENGTH 
(Meter  o ) 

-1 .  137E  01 


MOMENTUM  FLUX 
(Nt /«2> 

-2.A8E-02 

HUMIDITY  FLUX 
(Kq/set  *2) 

1 . 75E-05 

LA T. HEAT  FLUX 
( Wat  ts/n2 ) 

4.34E  01 

tiFN.HEAT  FLUX 
(Wat  f  s/fi2) 

1  ,  18E  01 

SKY  AND  SOLAR  HF  AT  FLUX 
(Watt*/M?> 

3.2BE  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  t  t*/n2) 

-2.73E  02 


FRICTION  VELOCITY 
(Meters/sec) 

1  473E-01 

SCALING  SPEC.HUMD. 
(Kq/Kq) 

-9 , 646E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-6.419E-02 


ROUGHNFSS  LENGTH 
(Me  term) 

3. 028E-06 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 

1  . 71 41.  ii.i 


GENERAL  FORM : DN/DZ* 
r(N1-N2>]/lln(Zl/Z2)u 
(Z1*Z2)1/2l 

N=WIND  SPEED  <M/sec) 
Z-HE ICHT  (Meter* ) 
DWS/DZ-  1.37E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Heteri) 
DSH/D7-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGMT  (Meters) 
DPT/DZ-  -5.93E-03 


GENERAL  FORM : ' N ' SLOPE- 
I (LnZl-PSl>-CLnZ2-PSI) 1/ 
IN1-N21 

N-WIND  SPEED  (M/*ec> 
Z-HEIGHT  <M>  Vert. Axis 
PSI-PSI1 

WS  SLOPE®  2.72E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z- HEIGHT  (M)  Ver  t  .Axis 
PSI-PSI2 

SH  SLOPE*  -5. 60E  03 

N=POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE®  -B.42E  00 

N*LnTEMP  . STRUC . (KxM-2/3) 
Z-HEIGHT  (h)  Vert. Axis 
PSI-NONE 

CT2  SLOPE*NO  DATA 


Pi.I1  AT  / 1  = 
PSM  AT  72» 
PSI2  At  21- 
PS12  AT  72* 


I . 336149 
0 .900540 
0.904294 
0 .662100 


BOWEN  RATIO 
(no  units) 
0.272 


«  Gf  NEPAL  CONSTANTS 


MISCELLANEOUS 


VON  K ARMAN 
t  ONSTANT 
(N»  un>  »*> 
0 . 4 


GRAVITATION  PRDF1LF 
ACCEl I  RAT  1  ON  TUR . PRANDTL 
<  M/sec  2)  NUMBER 

9.7959  074 


PROFII  F. 

TUR .SCHMIDT 

NUMBER 

0.74 


BUL  K  BULK 

SFN  HEAT  MOISTURE 

TRANSF .CHEF .  I  RANSF . COEF . 
0.92E-03  1.32E-03 


AIR  DENSITY 
(Kq/m3> 

1 . 2352 


•  GF  NEPAL  NOTE  ‘l : 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  ex era  ted  by  insertion  of: 


AIR  SPECIFIC  MEAT 
( ITcal  ./kg  Kel  > 
2.4162E  02 


WS1  W8?-  ♦0.028  of  Mean  Value. 
SHI  -SH?»  »/  .  (1  BE  -  3  Kq/Kq. 


WATER  L AT. MEAT  VAP . 
(ITcal - /kq ) 

5.9034E  05 


«  CONTINUED  ON  NFXT  PAGF 
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RUN  NUMBER 
START  TIME 
START  DATE 


790$ 03090  0 
9 j  SstO  PST 
3  May  1979  (DAY  I2J> 


MARINE  SURFACE  LAYER 
NKL  Ml  (  ROME  T  f  UR OLOCY 
SAN  H I COI  AS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS > ;  6 /Min 
DATA  AUER AC INC  PERIOD:  30  Min 


ESTIMATED  MICRUMETFOROUIGICAI  PARAMETERS  AT  1 i  N  METERS 


AIR  TEMP. 
(Celsius) 
12.380 


WIND  SPEED 

(M* ter /set  ) 
4  30 


DEW  POINT 
<  C»Ui  u%  > 
V  vl 


TEMP  STRUL 

<k»i  »m  2/3 

NO  data 


BAR  PRIS 
(Mi i 1 tb«r > 
1017.21 


BUlk  UT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13497  -1.117 


POf-yT  TEMP 

(Kelvin) 

-1.019 


VIR-WT  TEMP 
(Kelvin) 
0.189 


V. POT -NT  TEMP 
(Kelvin  ) 

0.287 


HEIGHT 

(Meter s> 

10,00 


POT  .  TEMP 
(Celsius) 
17  47B 


v  i  r  ime 

(f»Uiu» 

13  6B5 


W.PUf  IIMP 
lC«Ui««) 
>1  7H3 


ABS  HUMID 
i  Kg/*3  > 

V  29  H  O  3 


RE l  HUMID 
(Pert  ent  > 
84  85 


SPEC  HUMID. 
<Kg/Kg> 

7 . 52  QE - 0  3 


VAP .PRES . 
(Mil  I ibar * ) 
12  243 


Bulk  AERODYNAMIC  CM  CM  AT  IONS  HAS!  D  ON  ABUVI  IstJHAltt  VAl  Ufc  S  A1  TEN  METERS  (FR1CHE  ET  AL.1978): 


INFERRED 

STABILITY 


OX  PAR  Am  Ills 
»-UP  .  *  DOWN  I 


INF  I  RRT  D 

Si  At.  I NL  PARAMETERS 


S.VAP  .PRES  . 
(Mil 1 ibar t ) 
14.429 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


REF. INDEX 
(Kel . xH-2/3) 
NO  DATA 


MISCELLANEOUS 


CRAD- RICHARDSON  NUMBf R 
(♦-Stibl#, - • Unttvdlp > 
-0.428  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Hftcr)  GMH-(Zl./;>>  1/2 
12.99 

Z/L  AT  GMH 
-0.466 

Z/L  AT  10  METFRS 
-0.359 

MON  IN  OBUKHOV  LENGTH 
(Meters) 

-2.788E  01 


MOM*  N  til"  Mill 

(  N  •  /  m2  1 

2  1 »fc  07 

MffWlON  VtlOCITY 

1  kyrt/tK  * 

1^3 7 6F  0  l 

W I TH  LONC.  VELOCITY 
(Meter2/sec2> 

-1 .760E-02 

AIR  DENSITY 
(Kg/e3> 

1 .2354 

MOM  1  O  1  If  Inn 
<  kg<  »»2  ■ 

1  4,*i  «5 

’■(  Ai  1HG  .Pi  r  HUMID 
»kg  kg  » 
it  6611  05 

WITH  ABS  HUMIDITY 
(Meter  kg/ser  n3> 

: .419E-05 

AIR  SPECIFIC  HEAT 
(ITcal  ./Kg  Kel ■ ) 
2.4162E  02 

l  At  Hi  At  F  l  Uf 
<Wa  «  t  %/m7 * 

3  ME  05 

SLAl  INC  POI  TEMP  . 

<ke  1  v  in  \ 

4  5991  02 

WITH  POT . TEMPERATURE 
<  Meter  Kel . /sec  > 

6  1 0 1 E-03 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5.9031E  05 

!.!  N  HE  AT  F  i  Ul 
< W* t  ts/ m2 ) 

7.621  90 

ROUGHNESS  LENGTH 
(Meters » 

1 . 50 1 E -  06 

VAP. PRES. AT  WT  LEVEL 
(Mill ibar ) 

15.541 

SKY  AND  SOI  AR  Hi  A 1  ELUK 
(Wat  t s/n2 ) 

-328E  02 

DRAG  COFF  AT  10  MEIERS 
(  D tnensi on  less > 

9 . 188E-04 

ABS. HUM ID. AT  UT  LEVEL 
(Kg/„3> 

I . I 75E-0? 

TOTAl  HEA!  BUDCET  FLUX 
( Wat  ts/n7> 

“2 • 85E  07 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1018.41 

EiDUEN  RAT  ID 

(no  units) 
0.217 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-': 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL . POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

215% 

215% 

344% 

344% 

259% 

5% 

40% 

604% 

172% 

172% 

87% 

192% 

344% 

179X 

179% 

46% 

44% 

107% 

5% 

7X 

151% 

23% 

67% 

1  30% 

43% 

40% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905030900 
9;  5:10  P'-T 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  H1CROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 

FLUX  PARAMETERS 

STABILITY  <«-»UP  ,-=DOUN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable,  --Unstable) 
-0.721  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- < Z1 *Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.774  10.021 

Z/L  AT  10  METFRS 
-0.595  10.021 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 680E  01 


MOMENTUM  FLUX 
(Nt/«2) 

-P.23E-02  1 6 . OE-021 

HUM10ITY  FLUX 
(Kg/sec  *2) 

1.46E-05  IB.0E-061 

LAT.HEAT  FLUX 
(We  t  ts/«2) 

3.60E  01  (2.0E+01 1 

SFN.HEAT  FLUX 
(Wat  ts/«2) 

8.05E  00  { 3 . QE+00 1 


TOTAL  HEAT  BUDGET  FLUX 
<  Wat  ts/«2 ) 

2.03E  02  1 3.  BE >01 1 

BOWEN  RATIO 
(no  units) 

0.228  [0.081 


FRICTION  VELOCITY 
(Meters/sec  ) 

1 . 344E-0 1  [6.06-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

8.937E-05  I3.0E-Q5) 

SCALING  POT. TEMP. 
(Kelvin ) 

-5.689E-02  12.0E-02I 

ROUGHNESS  LENGTH 
( Meters ) 

1 . 780E-06  [6.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COFF.AT  10  METERS 
(Watt  s/«2 )  (Meters! 

-3.20E  02  [2.0E+011  1.002E  [4.0E-041 


DIFFERENCE  BE  TWEEN  THE  PROF ILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTFD  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASURFMFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  "♦nr-%: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL . POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VEl  OCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

45% 

44% 

5% 

13% 

26% 

0% 

3% 

14% 

7% 

6% 

16% 

2% 

Sl% 

END  Of  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROHETEOROlOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NJ COLAS  ISLAND ,  CALIFORNIA 

*  «  •  *  MICROHETEOROLOGICAL  DATA  «  *  • 


RUN  NUMBER: 

7905030930 

PRINT  DATE: 

11  JUN  1980 

8TART  TIME: 

9:33:10  PSf 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

END  TIME: 

10:  3:  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

3  May  1979  (DAY  121) 

NOMENCLATURE: 

1 -UPPER  LEVEL,  2-LOWER 

LEVEL 

ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC) : 

No. 00 

No.01  No. 02 

No  .03 

No  .04 

No  .03 

No  .  06 

No  .07 

Ho  .  08 

VOLT. REF. A 

TEMP. STRUC. 1  TEMP. STRUC. 2 

DEW  POINT 1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEEDS 

BAR. PRES. 2 

SKY  RAD 

6.205 

0.000  0.001 

5.073 

5.083 

2,499 

2.488 

5.098 

2.755 

No,  10 

No. 11  No. 12 

No. 13 

No  .  14 

No. 15 

No.  16 

No  .  17 

BULK  WT  TEMP 

AC  FRFQUFNCY  AC  VOl  TAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF. B 

3.907 

3.888  2 . 534 

0.00) 

0.  001 

0 . 001 

0  .  001 

6.205 

*  DIGITAL  CHANNEL  RAN  DATA  (AVERAGE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No. I  No. a 

AIR  TEMP  .  I  AIR  TEMP. 2 

1411  123392  1421  124722 


UPWIND  NEAR  UPWIND  l.AND  DP1FCAL 
HEIGHT/LENGTH  PATH<Netars>  (Volts) 
0.183  152  -0.009 


DP2FCAL 
(Volts) 
0  .  000 


WTBFCAL 
(Volts) 
0 . 000 


ws  i  f  n 

(CoeTf . ) 
0.992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR  . 

3.062 


Wj2EC 
(Cot>Ff  .  ) 
0  .952 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (Nc. scans)  (No. scans) 
0  0  180 


VOLT.  REF.  DEV  VOLT  ,  REF  .  DF.V  ZFRO  RFF.DEV 
A(No.).OOSV)  B(Nc.>. 005V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX 
(No. >5V) 

0 


AC  FREQ. FLUX  AC  VOLTAGE 
(No.  MHz)  (VAC) 

0  115.3 


AL  FREQUENCY 
(Hz) 

59 . 89 


*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TEMP . 1 
(Celsius) 
12.339 

WIND  SPEED1 
(Matar /sac > 
4.82 

DEW  POINT  1 
(Calsius) 
9.98 

TEMP. STRUC. 1 
(Kal . *M-2/3) 
NO  DATA 

WIND  DIR. 

( Dag . Tr  wa  > 
317.1 

BAR .PRES. 1 
(Millibar ) 
1016.41 

SKY  RAD. 
(Watt/m2) 
-3.84E  02 

BULK  WT  TEMP 

(Calsius) 

13.552 

MEAN  AIR  TEMP 
<  Kel w in  > 
285.566 

AIR  TEMP. 2 
(Cal*iu») 
12.472 

WIND  SPEED2 
(Matar /sac ) 
4.72 

DEW  POINT? 
(Calsius) 
9.97 

TEMP .STRUC .2 
(Kal . kM-2/3) 
NO  DATA 

TIDE  TABLE 
(Matar  MSL) 
-0 .61 

BAR  PRES. 2 
(Mi llibar ) 
1017.51 

•  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Matar*) 

18.35 

POT. TEMP. I 
(Cal*i u*) 
12.519 

VIR . TFMP . 1 

(Calsius) 

13.651 

V .  POT  .  TEMP  .  I 

(Calsius) 

13.831 

ABS. HUMID. 1 
(Kq/n3> 

9 . 329E-03 

REL .HUMID.  1 
(Par cant  > 
85.48 

SPEC, HUMID. 
(Kg/Kq  > 
7.556E-03 

1  VAP. PRES.  1 
(Millibar) 
12.291 

S. VAP. PRES.) 
(Mill  ibar ) 
14.379 

REF. INDEX  1 
(Kal . xM-2/3) 
NO  DATA 

HEIGHT,  22 
(Matar*) 
9.20 

POT. TEMP. 2 
(Calsius ) 
12.562 

VIR .TEMP .2 

(Calsius) 

13.784 

V  .POT . TEMP .2 

(Calsius) 

13.874 

ABS. HUMID . 2 

<Kg/«3> 

9.333E-03 

REL .HUMID. 2 
(Par cant) 
84.72 

SPEC. HUMID. 

(Kg/Kg) 

7.554E-03 

2  VAP .PRES. 2 
(Millibar) 
12.302 

S .VAP .PRES.  2 
(Millibar ) 
14.521 

REF. INDEX  2 
(Kel , iM-2/3) 
NO  DATA 

•  CONTINUED  BELOW 


RUN  NUMBER:  7905030930 

START  TIME:  9:35:10  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nm 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l^UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) s 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦•UP, —DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦•INCR . vlITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦•Stab  la -Uni tab  la ) 
-0.742  AT  GNM 

GEOMETRIC  MEAN  HEIGHT 
(Ha tar)  GHH-( Z 1«Z2) 1 /2 
12  99 

Z/L  AT  CHH 
-0.796 

Z/L  AT  10  METERS 
-0.613 

Z/L  AT  Z1 
-1 . 174 

Z/L  AT  Z2 
-0,564 

MON1N-OBUKHOV  LENGTH 
( Matar ») 

-1 .632E  01 


MOMENTUM  FLUX 
<Nt/«2> 

-2.66E-02 

HUHIDtTY  FLUX 
(Kg/*ac  *2) 

1  . 68E-05 

LA T. HEAT  FLUX 
(Wat  t*/*2 ) 

4.15E  01 

SEN. HEAT  FLUX 
<Uatt*/«2) 

9.20E  00 

SKY  AND  SOLAR  HFAT  FLUX 
<Watt«/n2> 

-3.B4E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatt*/n2> 

-3.34E  02 


FRICTION  VELOCITY 
(Matars/sac  > 

I .467E-01 

SCALING  SPEC . HUMD . 
<Kg/Kg> 

-9.273E-05 


SCALING  POT.  TEMP. 
(Kal win) 

-3.019E-02 


ROUGHNESS  LENGTH 
( Ma  t  ar  s  > 
2.961E-06 


DRAG  COEF.  AT  10  METERS 
(Dinansionlass) 

1 . 3ii4f-fi3 


GENERAL  FORM : DN/DZ* 

[ ( N1 -N2) l/lLn(Zl/Z2)« 
<Z1»Z2>1/21 

N-WIND  SPEED  (M/sac) 
Z-HEIGHT  (Matar*) 
DWS/DZ-  1.49E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Matar*) 
D8H/DZ-  -8.92E-06 


N-POT . TEMP . (Kal vin) 
Z-HEIGHT  (Matar*) 
DPT/D2-  -4.B3E-03 


GENERAL  FORN:'N'SLOPE- 
[ (LnZl-PSI)-(LnZ2-PSI ) 1/ 
IN1-N21 

N-WIND  SPEED  <M/**?c> 
Z-HEIGHT  (M)  Vart, All* 
PSI-PSI1 

WS  SLOPE-  2.73E  00 

N-SPEC. HUMIDITY  <Kg/Kg> 
Z-HEIGHT  (M)  Vart.Axis 
PSI-PSI2 

SH  SLOPE-  -5.B3E  03 

N-POT .TEMP . (Kal win ) 
Z-HEIGH r  (M)  Var t .Axis 
PSI-PSI2 

PTK  SLOPE-  -1.0 HE  01 

N-LnTEMP .STRUC . (KnM-2/3) 
Z-HEIGHT  (M>  Vart.Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl-  1.143179 
P8I1  AT  Z2-  0.817013 
PSI2  AT  Zl-  0.773307 
P8I2  AT  Z2-  0.549431 


BOWEN  RATIO 
(no  unit*) 
0.222 


*  GENERAL  CON8TANTS : 


MISCELLANEOUS 


VON  KARHAN 
CONSTANT 
< Hr*  units) 
0.4 


GRAVITATION  PROFILE  PROFILE 

ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT 
(M/iac  2)  NUMBER  NUMBER 

9.7939  0.74  0.74 


BULK 

SFN  HEAT 

transf.coef. 

0.92E-03 


BULK 

MOISTURE 
TRANSF.COEF. 
1 .32E-03 


AIR  DENSITY 
(Kg/n3) 

I .2331 


•  GENERAL  NOTE:! : 

Accuracy  linitatian  aicaadad  for  naasuranant  of  Profila  Slop*  and/or  Partial  Darivativa. 
Computation  axacstad  by  in*artion  of: 


AIR  SPECIFIC  HEAT 
( ITcal  ./Kq  Kal . ) 
2.4163E  02 


WS1-W82-  40.020  of  Maan  Valua. 
SHI-SM2-  ♦/-  .ORE-3  Kg/Kg. 


WATER  LAT.MEAT  VAP . 
( ITcal , /Kg ) 

S.903IE  05 


•  CONTINUED  ON  NFXf  PACE 
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RUN  NUMBER:  7905030930 

START  TIME:  9:35.10  PST 

START  PATE:  3  Hay  1979  < DAY  123) 


MARINE  SURFACF  LAYER 
NRL  M1CROHETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATEt  11  JUN  1900 

DATA  SAMPLING  RATE  < ALL  CHANNELS):  6/Hm 
DATA  AVERAGING  PERIOD:  30  Min 


«  ESTIHATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.456 


MIND  SPEED 
(Meter/sec ) 
4.73 


DEW  POINT 
(Celsius) 
9.97 


TEMP.STRUC.  BAR. PRES. 
<Kel.*M-2/3>  (Millibar) 
NO  DATA  1017.42 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.552  -1.096 


POT -NT  TEMP 
(Kel v in ) 
-0.998 


VXR-WT  TEMP 
( Kel v i n ) 
0.216 


V.POT-WT  TEMP 
(Kel win ) 

0 . 314 


HEIGHT 

(Meters) 

10.00 


POT. TEMP. 
(Celsius) 
12.554 


VIR .TEMP . 
(Celsius) 
1 3 . 768 


V. POT. TEMP. 

(Celsius) 

13.866 


ABS. HUMID. 
(Kg/«3> 

9 . 332E-03 


REL .HUMID. 
(Percent  > 
84.81 


SPEC. HUMID. 
(Kg/Kg) 
7.555E-03 


VAP .PRES  . 
(Mil  1 lfaars ) 
12.301 


S.  VAP. PRES. 
(Millibars) 
14.504 


REF. INDEX 
(Kel . kM-2/3) 
NO  DATA 


*  BUIK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B); 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦•UP,—  DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( ♦•Stable, -•Unstable) 
-0.335  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=-(ZI*Z2)  1/2 
12.99 

Z/L  AT  GMH 
-0.368 

Z/L  AT  10  METERS 
-0.284 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3.526E  01 


MOMENTUM  FLUX 
<Nt/r*2) 

-2.61E-02 

HUMIDITY  FLUX 
<Kq/sec  m2) 

1 .54E-05 

LAT.HFAT  FLUX 
(Watts/n2) 

3.80E  01 

SFN.HEAT  FLUX 
<Uatts/n2> 

7.93E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n2 ) 

-3.84E  02 


FRICTION  VELOCITY 
<  Meters/sec ) 

1 .453E-01 

SCALING  SPEC. HUMID. 
<Kg/Kg ) 

-8.554E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4.366E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 , 786E-06 

DRAG  COEF.AT  10  METERS 
(Dinensionle**) 

9 . 425E-04 


WITH  LONG.  VELOCITY 

(Meter2/sec2> 

-2.112E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1 . 536E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec  > 
6.346E-03 


AIR  DENSITY 
(Kg/n3  > 

1 .2353 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel - ) 
2.4163E  02 

WATER  LAT.HEAT  VAP. 
(ITcal . /Kg) 

5.9Q27E  OS 

VAP. PRES. AT  WT  LEVEL 
(Mil 1  ibar  ) 

15.600 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  179E-02 


TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

-3.38E  02 

BOWEN  RATIO 
(no  units) 

0.209 


BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1018.62 


«  MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

VALUES. 

,  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  ’♦or- 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT . HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

218* 

218* 

309* 

309* 

227* 

5* 

30* 

536* 

154* 

154* 

73X 

174* 

309* 

180*  1  BOX 

CONTINUED  BELOW 

46X 

44* 

1  08* 

5* 

6* 

152* 

23* 

67* 

131* 

43* 

4  0* 

RUN  NUMBER: 

7905030930 

MARINE  SURFACE  LAYER 

PRINT 

DATE:  11  JUN  1980 

START 

TIME: 

9:35:10  PST 

NRL  HICROMETEOROLOGY 

data 

SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START 

DATE: 

3  May  1979  (DAY  123) 

SAN  NICOLAS  ISLAND,  CAL 

DATA 

AVERAGING  PERIOD;  30  Min 

COMPOSITE  PROFILE  AND  BUIK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 


FLUX  PARAMETERS 
( ♦•UP , -"DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(  --Stable, -'Unstable) 
-0.519  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z1 »Z2) 1 /2 
12.99 

Z/L  AT  CMH 
-0.562  (0.021 

Z/L  AT  10  METERS 
-0.432  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.313E  01 


MOMFNTUM  FLUX 
<Nt/n2> 

-2.62E-02  (6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1.5KE-05  (8.0E-061 

LAT.HEAT  FLUX 
(Wat  t*/«2) 

3.S4E  01  I  2 . 0E*0 1 ] 

SFN.HEAT  FLUX 
<Watts/«2> 

0  34F  00  ( 3 . 0E  +  Q  0 1 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt  */«2 ) 

-3.84E  02  1 2 . 0E  +  0 l 1 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  t*/n2 ) 

-3.38E  02  1 3 . 0E ♦Ol  ) 

BOWEN  RATIO 
(no  unit*) 

0.212  (0.081 


FRICTION  VELOCITY 
(Meters/sec  > 

1.455E-01  (6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8 . 772E-05  (3  - 0E-Q5I 

SCALINC  POT. TEMP . 
(Kelvin ) 

-4 , 706E-O2  [ 2 . 0E-Q2 1 

ROUGHNESS  LENGTH 
<  Meter*  > 

2.821E-06  (6 . OE-05J 

DRAG  COEF.AT  10  METERS 
(Meters) 

9.932L-U4  (4.0E-041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALl  VALUES  ARE 


LISTED  IN  i 

GRAD. RICH 

PERCENT  DIFFFRENCE  AND 

Z/L  MOMENTUM 

ARE  "♦«r 

LAT.HEAT 

SEN. HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMtDITY 

TEMP  . 

LENGTH 

COEF 

39* 

38* 

1* 

6* 

8* 

0* 

1* 

3* 

1* 

4* 

7* 

0* 

20* 

#  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 


NAVA!  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
NARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •  *  •  MICROHFTEOROLOGICAL  DATA  *  *  • 


RUN  NUMBER : 

7905031000 

PRINT  DATE: 

11  JUN  I960 

START  TIMF_: 

10:  5:10  PST 

DATA  SAMPLING  RATE  (ALL 

CHANNELS):  6/Mi 

in 

END  TIME: 

1  0:35:  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

3  May  1979  (DAY  123) 

NOMENCLATURE: 

1 -UPPER  LEVEL,  2-LOWER  LEVEL 

» 

ANALOG  CHANNEL  RAN  DATA  (AVERAGE  VDC) : 

No  .  00 

No  .  01 

No  .  02 

No.  03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .  08 

No  09 

VOLT.RFF.A 

TEA? .STRUC. 1 

TEMP .STRUC.2 

DEW  POINT1 

DEW  P01NT2 

WIND  SPEED! 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.000 

0 .001 

5.095 

5.103 

3.257 

3.212 

5.106 

2.735 

5.008 

No  .  10 

No.  11 

No.  12 

No  .13 

No.  14 

No  .  15 

No.  16 

No  .  17 

BULK  NT  TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REE. 

SPARE  A 

SPARE  B 

VOLT. REF .B 

3.951 

3.896 

2.532 

0  .  001 

0.001 

0.001 

0 . 001 

6 . 205 

* 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  i 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAI 

UT SEGAL 

WS1FC 

WS2EC 

AIR  TEMP  .  1 

AIR  TFMP.2 

HEIGHT/LENGTH 

PATH<  Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  123920 

1421  125181 

0.183 

151 

-0  .  009 

0 . 000 

0  .  nni) 

0 .992 

0.952 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

FRROR  COUNT 

DATA  BASE 

VOLT. REE. DEV 

VOLT.  REF  .DF.V 

ZERO  REF. DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

<  No . scans ) 

(No .scans) 

(No .scans) 

A( No , ) . 005V) 

B ( No .  >  ,005V) 

(No . > ,002V) 

(No . >SV) 

(No . >lHz ) 

(VAC) 

(HD 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59.90 

X 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL. 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINT! 

TEMP . STRUC . 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Deg .True) 

(Millibar ) 

(Watt/«2> 

(Celsius) 

(Kelvin ) 

12.392 

6.29 

10.11 

NO  DATA 

315.3 

1  D16.57 

-3.B1E  02 

13.595 

285.61 5 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  P0INT2 

TEMP .STRUC.2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

<K«1. xM-2/3) 

(Meter  MSL) 

(Millibar) 

12.518 

6.06 

10.09 

NO  DATA 

-0.59 

1017.67 

* 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP . 1 

VIR.TFMP.l 

V. POT. TEMP. 1 

ABS . HUMID . 1 

REL . HUMID . 1 

SPEC. HUMID. 

1 

VAP .PRES. 1 

S. VAP. PRES.  1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar ) 

(Kel.xM-2/3> 

18.35 

12.572 

13.716 

13.895 

9.412E-03 

85.95 

7 . 624E-03 

12.403 

14.431 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP .2 

VIR .TEMP  .2 

V. POT. TEMP .2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID 

2 

VAP .PRES. 2 

S .VAP. PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel . xM-2/3) 

9.20 

12.608 

13.841 

13.931 

9 . 407E-03 

85.14 

7 . 615E-03 

12.403 

14.567 

NO  DATA 

«  CONTINUED  BELOW 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2* LONER  LEVEL 

•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1973) : 


STABILITY 

FLUX  PARAMETERS 
(♦-UP,— DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
(♦-INCR.WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM : DN/DZ* 

GENERAL  FORM : 'N' SLOPE- 

(♦■»Stable,-*Un*  table) 

(Nt/n2) 

(Meters/sec) 

[ (N1-N2) J/ILn(Z1/Z2)» 

[ (LnZl-PSI)-(LnZ2-PSI) 1/ 

-0.216  AT  GHH 

-4.60E-02 

1 . 929E-0 1 

(Z!«Z2)1/2) 

INI -N2 ) 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC . HUMD . 

N=WIND  SPEED  (M/sec > 

N-W1ND  SPEED  (M/sec) 

(Meter)  GHH-( Z1 «Z2) I /2 

(Kg/sec  n2) 

(Kg/Kg) 

Z-HEIGHT  (Meters) 

Z-HEIGHT  (M)  Vert. Axis 

12.99 

1  . 91E-05 

-8. 022E-05 

DWS/DZ-  2.53E-02 

PSI-PSI1 

WS  SLOPE-  2.07E  00 

7/L  AT  GMH 

LAT.HEAT  FLUX 

-0.242 

(Wat  ts/*2) 

scaling  pot.  TEMP. 

M-SPEC. HUMIDITY  (Kg /Kg) 

M-SPEC .HUMIDITY  <Kg/Kq> 

4.72E  01 

(Kelvin) 

Z-HEIGHT  (Meters) 

Z-HEIGHT  (M)  Vert. Axis 

Z/L  AT  10  METERS 

-3.644E-02 

DSH/DZ-  -8.92E-06 

PSI-PSI2 

-0.186 

SEN. HEAT  FLUX 

SH  SLOPE-  -6.74E  03 

(Watt*/ *2) 

Z/L  AT  Z1 

B.78E  00 

ROUGHNESS  LENGTH 

N-POT. TEMP. (Kelvin) 

N-POT. TEMP. (Kelvin) 

-0.341 

(Meters) 

Z-HEIGHT  (Meters) 

Z-HEIGHT  (M)  Vert. Axis 

SKY  AND  SOLAR  HEAT  FLUX 

1 .319E-05 

DPT/DZ-  -4.05E-03 

PSI-PSI2 

Z/L  AT  Z2 

( Wat  ts/«2) 

PTK  SLOPE-  -1.48E  01 

-0 . 171 

-3.81E  02 

DRAG  COEF.  AT  10  METERS 

N=LnTEMP  STRUC . (K«M-2/3> 

MONIN-OBUKHOV  LENGTH 

TOTAL  HFAT  BUDCET  FLUX 

(Dimension  less ) 

Z-HEIGHT  (M)  Vert. Ax  is 

(Meiers) 

(Watt*/. .2) 

1 .273i'-li3 

P SI -NONE 

-5.38QE  01 

-3.25E  02 

CT2  SLOPE-NO  DATA 

PSI1  AT  Z1-  0.617436  BOUFN  RATIO 

PSI1  AT  Z2-  0.397B33  (no  units) 

PSI2  AT  Z1-  0.411239  0.186 

PST2  AT  Z2-  0.259841 


i  Ct NEPAL  CONSTANTS: 

MISCELLANEOUS 

VON  KARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR .PRANDTL 

TUR. SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

tNo  units) 

(M/sec  2) 

NUMBER 

NUHBFR 

transf.coef. 

TRANSF.COEF. 

(Kq/«3> 

0.4 

9 . 7959 

0.74 

0.74 

0 .92E-03 

1 . 32E-03 

1 .2350 

»  GENERAL  NOTES: 

AIR  SPECIFIC  HEAT 

Acc  vr ac  y 

Profile  Slope 

and/or  Partial  Derivative. 

( ITcal , /Kg  Kel  > 

Computation  executed  by  insertion 

of: 

2.4165E  02 

SMI  - 

8H2»  ♦/-  »0F 

3  Kg/Kg. 

WATER  LAT.HEAT  VAP 

(ITcal  /Kg) 

5-9027E  05 

RUN  NUMBER:  7905031000  MARINE  SURFACE  LAYER 

START  TIME:  10:  5:10  PST  NRL  MICROMETFOROLOGY 

START  DATE:  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  7905031000  KARINE  SURFACE  LAYER 

START  TINE:  10:  5s 10  PST  NRL  MICROMETEORDLOGY 

START  DATE!  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE i  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD!  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Cel*ius) 
12.503 

HEIGHT 

(Meter*) 

10.00 


WIND  SPEED 
(Heter/*ec ) 

6.09 

POT. TEMP. 
(Celsius) 
12.601 


DEW  POINT 
(Calslus) 
10.09 

VIR .TEMP . 
(Calslus) 
13.826 


TEMP . STRUC .  BAR. PRES. 
(Kal.xM-2/3>  (Millibar) 
NO  DATA  1017.57 


V. POT. TEMP . 

(Celsius) 

13.924 


ABS. HUMID, 
(Kg/«3) 

9 . 408E-03 


BULK  VT  TEMP  AIR-UT  TEMP 
(Calslus)  (Kelvin ) 

13.595  -1.092 


REL. HUMID. 
(Parcant  > 
05.24 


SPEC. HUMID. 
( Kg/Kg ) 
7.616E-03 


POT-WT  TEMP 
(Kelvin) 

-0 . 994 

VAP .PRES. 

(Millibars) 

12.403 


VIR-UT  TEMP 
(Kelvin) 
0.231 

S.VAP .PRES . 
(Millibars) 
14.551 


V. POT-WT  TEMP 
(Kelvin ) 

0.329 

REF. INDEX 
(Kel . xM-2/3) 
NO  DATA 


•  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦»Stable,-=Uns table) 
-0.159  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1#Z2>1/2 
12.99 

Z/L  AT  GMH 
-0 , 181 

Z/L  AT  10  METERS 
-0.139 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-7.198E  01 


FLUX  PARAMETERS 
(♦-UP,—  DOWN) 


MOMENTUM  FLUX 

(Nt/«2> 

-4.72E-02 

HUMID ITT  FLUX 
(Kg/sec  «2) 

1 .94E-05 

LAT.HEAT  FLUX 
(Wat  ts/«2> 
4.79E  01 

SFN.HEAT  FLUX 
(Watts/ m2) 
9.46E  00 


TOTAL  HEAT  BUDGET  FLUX 
(Uatt*/«2> 

-324E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec  > 

1 . 955E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8. 034E-05 

SCALING  POT. TEMP, 
(Kelvin) 

-3 . 870E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .404E-05 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2) 

-3.821E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1  . 940E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel. /sec) 

7 . 566E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/a3) 

1 . 2353 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4165E  02 

WATER  LAT.HEAT  VAP. 
(ITcal ./Kg) 

5.9024E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.646 

ABS. HUMID. AT  UT  LEVEL 
( Kq/n3) 

1  .  182E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1018.77 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  METERS 
(Uatts/n2)  (Dimension  less) 

-3.81E  02  1 . 032E-03 


BOWEN  RATIO 
(no  units) 

0 . 197 


a  MEASUREMf  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  ME A N  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TDP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor-': 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP. 

ROUGH. 

LENGTH 

DRAG 

COEF. 

174X 

174Z 

1 91 X 

215X 

1 37X 

5X 

24X 

35 IX 

95X 

1  1 9X 

4 1 X 

1  15X 

1 91  X 

180X 

1B0X 

46X 

45X 

ioax 

5X 

7X 

153X 

23X 

68X 

131X 

43X 

*ox 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031000 
10:  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


a  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1  : 


STAB  II  1TY 


FLUX  PARAMETERS 

(♦•UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  t=S table,  —Unstable) 
-0.188  10. 021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Zl «Z2> 1/2 
12.99 

Z/L  AT  GMH 

-0.212  10.021 

Z/L  AT  10  METERS 
-0.163  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-6.142E  01 


MOMENTUM  FLUX 
(Nt/«2) 

-4.70E-02  I6.0E-021 

HUMIDITY  FLUX 
(Kg/»ec  «2) 

1.94E-05  [0.OE-O61 

LAT.HEAT  FLUX 
<  Wat  t*/n2) 

4.78E  01  I2.0F+011 

SEN. HEAT  FLUX 
(Uatts/n2) 

9,  t6E  00  13. 0E  +  00 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatt»/n2) 

-3.B1E  02  I2.0E+01 I 

TOTAL  HEAT  BUDGET  FLUX 
<Watt*/«2) 

-3.24E  02  I3.0E+O1) 

BOWEN  RATIO 
(nn  unit*) 

0.194  (0.081 


FRICTION  VELOCITY 
<Heter*/*ec  ) 

1.950E-01  ( 6 , 0E-02 1 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-8.Q30E-O5  13.0E-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . 698E-02  12 . OE-02 J 

ROUGHNFSS  LENGTH 
(Meter*) 

1.381E-05  (6  0E-05) 

DRAG  COEF.AT  10  METERS 
(Meter*) 

i. 0741  -03  C4.0E-04J 


a  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BUI  K  AFRODYNAHJC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD , R ICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCI .POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

15X 

14X 

IX 

IX 

4X 

OX 

OX 

3X 

IX 

OX 

3X 

IX 

131 

a  IND  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  HICROMFTEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERE  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  «  *  MICROMETEOROLOGICAL  DATA  «  *  •  » 


RUN  NUMBER: 
START  TIME: 
END  TIME: 
START  DATE: 


7905031030 
1 0:35: 10  PSf 
11  !  5:  0  PST 
3  May  1979  <  DAY  123) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 ‘UPPER  LEVEL,  2-LOWER  LEVEL 


•  ANALOG  CHANNFL  RAW  DATA  (AVERAGE  VDC)  s 


Nu  .  00 

No  .01 

No. 02  No. 03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .08 

VOLT. REF. A 

TEMP .STRUC.  1 

l  TEMP. STRUC. 2  DEW  POiNTl 

DEW  P0INT2 

WIND  SPEED) 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD 

6.205 

0.000 

0,001  5.136 

5.144 

3.726 

3.652 

5.116 

3.202 

No  .  09 
WIND  DIR. 
5.109 


No  .  1  0 

No  .  11 

No.  12 

No. 13 

No  .  14 

No  .  15 

No  .  16 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOL  TAGE 

MANUAL  FLAG 

ZFRO  REF  . 

SPARE  A 

SPARE  B 

3.997 

3.886 

2.531 

0  .  001 

0  .  001 

0  -  001 

0  .  001 

No.  17 

VOLT. REF. B 
6.205 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS : 


No . 1  No. 2 

AIR  TEMP . 1  AIR  TEMP. 2 

1411  124529  1421  125798 


UPWIND  NEAR  UPWIND  LAND  DPI  (CAL 
HEIGHT/LENGTH  PATH(Heters)  (Volts) 
0.183  148  -0.009 


DP2FCAL 
(Volts) 
0  .  000 


WTBFCAL 
(Volts) 
0  .000 


US1EC 
(Coeff . ) 
0.992 


WS2EC 
(Coeff . ) 
0  .952 


»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INI O  ENGINEERING  UNITS: 


HANUAL  FLAG  ERROR  COUNT  DATA  BASF 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV 
A(No . > . Q  05V>  P<No .  ) . 005V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX 
(No . )5V) 

0 


AC  FREQ . FLUX  AC  VOLTAGE 
(No.)lHz)  (VAC) 

0  115.3 


AC  FREQUENCY 
(Hz) 

59.89 


*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.453 

WIND  SPEED1 
(Meter /sec ) 
7.  18 

DEW  POINT1 
(Celsius) 
10.35 

TEMP .STRUC. 1 
(Kel . *M-2/3) 
NO  DATA 

WIND  DIR. 
(Deg .True) 
310.7 

BAR .PRES. 1 
(Millibar) 
1016,69 

SKY  RAD. 
(Watt/«2) 
-4.46E  02 

BULK  UT  TEMP 
(Celsius) 

1 3 . 639 

MEAN  AIR  TEMP 

(Kelvin) 

285.676 

AIR  TEMP. 2 
(Celsius) 
12.500 

WIND  SPEED2 
(Meter /sec  > 
6.86 

DEW  P0INT2 
(Celsius) 
10.34 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
-0.56 

BAR .PRES. 2 
(Millibar ) 
1017.78 

#  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 
( Celsius) 
12.633 

V1R . TEMP . 1 

(Celsius) 

13.798 

V. POT. TEMP. 1 

(Celsius) 

13,978 

ABS , HUMID . 1 

(Kg/«3) 

9.564F-03 

REL. HUMID.  1 
( Percent ) 
87.00 

SPEC. HUMID. 

(Kg/Kg) 

7.748E-03 

,1  VAP. PRES. 1 
(Millibar) 
12.606 

S. VAP. PRES. 1 
(Millibar > 
14.490 

REF. INDEX  1 
(Kel . *M -2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 
(Celsi us) 
12.670 

VIR . TEMP  .  2 

(Celsius) 

13.925 

V  .POT , TEMP .2 

(Celsius) 

14.015 

ABS. HUMID. 2 

<Kg/«3> 

9.564E-03 

REL. HUMID. 2 
(Percent  > 
86.22 

SPEC. HUMID, 

(Kg/Kg) 

7.744E-03 

2  VAP .PRES. 2 
(Millibar ) 
12.612 

S. VAP. PRES. 2 
(Millibar ) 
14.627 

REF. INDEX  2 
(Kel . xM-2/3 ) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE; 


7905031030 
10:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦=UP,-=DOVN>  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦=INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
<  *-g table , -‘Unstable) 
-0.112  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1*Z2) 1 '2 
12.99 

7/L  AT  GMH 
-0.129 

Z/L  AT  10  MFTERS 

-0.100 

Z/L  AT  Z1 
-0.183 

Z/L  AT  Z2 
-0.092 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 . 004E  02 


MOMENTUM  FLUX 
(Nt/r2> 

-7.27E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.24E-05 

L AT. HEAT  FLUX 
(Watts/n2) 

5.53E  01 

E»EN .  HEAT  FIJJX 
(Wat  ts/«2 ) 

1 . 06E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/r2> 

-4.46E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat ts/«2) 

-3 . 81E  02 


FRICTION  VELOCITY 
(Meters/sec ) 
2.427E-01 

SCALING  SPEC . HUMD . 
<Kg/Kg) 

-7 . 461E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-3 . 480E-0? 


ROUGHNFSS  LENGTH 
(Meter*) 

3  577E-05 


DRAG  COFF.  AT  to  MFTERS 
(Dinensionless) 
l .482L-0J 


GENERAL  FORM : DN/DZ- 
l (N1-N2) ]/ILn(Zl/ZZ>« 
(Zl*Z2) 1/2) 

N-U1ND  SPEED  (H/*ec> 
Z-HEIGHT  (Meters) 
DUS/DZ*  3.56E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N-POT. TEMP. (Kelvin) 
Z ‘HEIGHT  (Meters) 
DPT/DZ=  -4.16E-Q3 


GENERAL  FORM : 'N' SLOPE- 
I  (LnZl  -PSD  -  (LnZ2-PSI )  )/ 
IN1-N2) 

N-U1ND  SPEED  (M/*ec) 
Z-HEIGHT  < M )  Vert. A*i* 
PSI-PSI1 

US  SLOPE-  1.65E  00 

N-SPEC. HUMIDITY  *Kg/Kg) 
Z-HE IGHT  (M  >  Ver  t . Ax i s 
PSI-PS12 

SH  SLOPE-  -7.24E  03 

N‘POX . TEMP , (Kelvin) 

Z-HE IGHT  (M)  Vert. Ails 
PSI-PSI2 

PTK  SLOPE-  -1.5SE  01 

N»LnTEMP .STRUC . <KxM-2/3> 
Z-HFIGHT  (M)  Vert. A«i* 

PS I -NONE 

CT2  SLOPE -NO  DATA 


PSI1  AT  Zl-  0.416366 
PS II  AT  Z2-  0.252809 
PSI2  AT  Zl»  0.272530 
PSI2  AT  Z2-  0.161678 


BOWEN  RATIO 
(no  units) 
0.191 


*»  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0 .4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/*ec  2>  NUMBER 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0,74 


BUI  K 

SEN  HEAT 
TRANSF.COFF 
0 .92E-03 


BULK 

MOISTURE 
TRANSF .COFF 
1 . 32E-03 


AIR  DENSITY 
<Kq/*3) 

1 .2348 


*  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  «ee%ureHent  of  Profile  Slope  and/or  Partial  Derivative. 
Corporation  executed  by  in*ertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4167E  02 


SHI-SH2-  ♦/-  . 0BF-3  Kg/Kg. 


WATER  LAT . MEAT  VAP . 
(ITcal ./Kg) 

5.9024E  05 


«  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER)  7903031030 

START  TIME)  10)33:10  PST 

START  DATE)  3  Hay  1979  < DAY  123) 


MARINE  SURFACE  LATER 
NRL  HICROMETEORuLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE)  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) ;  6/Mli 

DATA  AVERAGING  PERIOD:  30  Mm 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES , 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *H-2/3> 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin ) 

(Kelvin ) 

(Kel via) 

12.565 

6.90 

10.34 

NO  DATA 

1017.69 

13.639 

-1.075 

-0.977 

0.271 

0.369 

HEIGHT 

POT .TEMP. 

VIR .TEMP . 

V. POT. TEMP. 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP . PRES . 

S. VAP. PRES . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent  > 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel .xM-2/3) 

10.00 

12.663 

13.910 

14.008 

9.364E-03 

86.32 

7.744E-03 

12.612 

14.611 

NO  DATA 

»  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  E  AL,1978>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,-=Un stable) 
-0.107  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  GMH- ( 2 1 »Z2 ) 1 /2 
12.99 

2/L  AT  GMH 
-0.124 

2/L  AT  10  METERS 
-0 . 096 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-I . 046E  02 


FLUX  PARAMETERS 
(♦«UP,-»DOUN> 


MOMENTUM  FLUX 
(Nt/«2) 

-6.39E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2.09E-05 

L AT. HE AT  FLUX 
(Watt*/n2) 

3.16E  01 

Pf N. HEAT  FLUX 
(Watts/ «2) 

1 .03E  01 

SKY  AMD  SOLAR  HEAT  FLU. 
(Wat  ts/«2> 

-4.46E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

-3.85E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

2.273E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.436E-05 

SCALING  POT. TEMP. 
(Kelvin  > 

-3 , 606E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 ■ 742E-05 

DRAG  COEF.A T  i0  METERS 
(Dimensionless) 

1 .086E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
< Meter 2/sec2) 

-5. 173E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2 . 089E-Q5 

WITH  POT .TEMPERATURF 
(Meter  Kel. /sec) 

8 . 202E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/M3 ) 

1.2330 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel. ) 
2.4167E  02 

HATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

5.9021E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil  1 ibar ) 

15.693 

ABS. HUMID. AT  WT  LEVEL 
(Kg/m3) 

1  .  186E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1018.89 


BOWEN  RATIO 

(no  units) 

0 . 199 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

!  VALUES 

.  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  •♦or- 

" : 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

144Z 

144X 

I47X 

185X 

107X 

SZ 

21 X 

292Z 

73X 

1  12X 

33X 

93X 

147X 

1  81 X 

1  BIX 

46% 

45X 

1Q9X 

5X 

7X 

155X 

23X 

6BX 

1 32X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905031030 
10:35)10  PST 
3  Hay  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fe/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  J : 


STABIl ITY 


FLUX  PARAMETERS 

(♦-UP, -•DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦■St able, --Unstable ) 
-0.110  (0.021  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- < z 1 »Z2 )1 /2 
12.99 

Z/L  AT  GMH 
-0.127  [0.021 

Z/L  AT  10  METERS 
-0.098  (0.021 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1.022E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-6.60E-02  (6.0E-021 

HUMIDITY  FLUX 
(Kg /sec  «2) 

2.12E-05  (8.0E-061 

LAT.HEAT  FLUX 
( Wat  ts/n2) 

S.23E  01  I2.0E+011 

SEN. HEAT  FLUX 
( Wat  ts/n2) 

1  .  04E  01  (3.0E+001 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n2) 

-4.46E  02  ( 2 . OE+01 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wa'tt/n?) 

-3.04E  12  ( 3 . IE+01 1 

BOWEN  RATIO 
(no  units) 

0.196  [0.031 


FRICTION  VELOCITY 
( Meters/sec  ) 

2.3UE-01  (6.0E-021 

SCALING  SPF.C. HUMID. 
(Kg/Kg) 

-7.44SE-05  (3.0E-051 

SCALING  POT. TEMP. 
(Kelvin  > 

-3.505E-O2  (2.0E-021 

ROUGHNESS  LENGTH 
( Meters) 

3 . 0  05E-O5  (6.0E-051 

DRAG  COEF.AT  10  METERS 
(Meters) 

l.i>OE-03  (4.0E-04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  -♦•r-': 


CRAP. RICH. 

Z/L 

MOMENTUM 

LAT . HFAT 

SEN . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . 8PFC 

SCL . POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

2X 

2t 

BX 

4% 

tz 

OX 

IX 

2X 

4% 

OX 

2X 

7X 

e  END  OF  DATA  RIJN 
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marine  surface  layer  h icrome te urological  experiment 


NAVAL  RF.fiE ARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  ST  A  HON 
SAN  NICOLA!.  1  Si  AND,  CALIFORNIA 

*  »  «  «  Mil  KOMI  I L  OR  01  OCICAl  DATA  »  *  «  * 


RUN  NUMBER: 

7905031  l  ini 

PRINT  DATE: 

1  1  JUN  19H0 

:.T  ART  lint 

l  l  :  5:10  PSI 

DATA  SAMPLING  RAT I  CALL 

CHANNELS)  :  6/Ml  n 

Mil)  lirtt; 

1  1  :  35:  0  PM 

DATA  AVERAGING  PERIOD:  30 

Min 

MARI  DATE  : 

3  May  IV/9 

( DAY  17  1) 

NOMENCLATURE : 

1 -UPPER  LEVEL ,  2= LOWER  1 

EVEL 

HHr.L  Ut,  LilANPil  l  RAW  DATA 

(  AVER  A  LI  VDC  >  : 

Nu  .  li  It 

No  .  01 

No  .  (17 

Nu  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

vm  1  RTF.  a 

TErtP  SlRUC. 

1  U.MP  .S1RUC.7 

DEW  PUIN 11 

DF.W  POINTS 

WIND  5>PF  l  D  1 

WIND  spied; 

BAR . PRf S .2 

SKY  RAD- 

WIND  DIR. 

e»  2 05 

0 . 0  Ii  0 

0.001 

5 .  1  35 

5 . 1  42 

3.950 

3,848 

5  110 

3-270 

5.187 

N  .  .  10 

Na  .  11 

No  .  12 

No  .  13 

No.  14 

No  .15 

N  .16 

No  .  17 

BUi  k  u  i  a  up 

’  AL  KRFI4UENFY  AC  VOL  TAGF 

MANUAl  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOLT .RtF ,p 

4  U.'U 

i .  :»H2 

7.532 

0  .  (Mil 

0.001 

0.001 

0  .  0  1)  1 

6.205 

DICifAl  CHANNEL  WhW  DA  1  A 

(AVI  RAGE  )  : 

EGCARPhfc  N I  DATA,  FIELD  CALIBRATION  Af  D 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No  .  1 

No  .  2 

IJPWTND  NEAR 

UPWIND  1  AND 

DP1FCAL 

DP7FCAL 

UTBFCAL 

US1FC 

U52EC 

AIR  TLMP  .  1 

AIR  TLMP.  7 

MFIGHT/l ENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts/ 

(Loeff  ) 

( Coef  f . ) 

1411  1 27917 

1471  124249 

0.199 

103 

-o .  noy 

0 . 001) 

0  .  OUU 

1)  .992 

U  94V 

SV..ILM  HIIUSI  KEEPING  PARAMETERS  TRANSl  A  TED  INTO  ENGINEERING  UNITS 

1-U.NUAl  >  L  AG 

F  HR I)R  COUNT 

DATA  BASE 

VOL  1  .REF  .DEV 

VOl  T  .  RF  F  .  DFV 

7FRO  RFf  .  Dl  V 

AC.  VOL  T  .  FLUX 

AC  FREW. FLUX 

AC  VOLTAGE 

AC  TREQURNCY 

(No.  *>i  4i)L>  ’ 

( No . si an  =» ) 

( No . scans) 

A ( No . > . 005V) 

B <  No .  >  .005V) 

No  .  >  0  07V) 

(No . >5V> 

(No  > 1  Ha ) 

( VAC  ) 

(Ha  ) 

0 

180 

0 

0 

0 

0 

l) 

115.3 

59 . 88 

[JB-.-ERVED  Ml CRWMETF OROl  OGICAI  PARAMETER 

8  (INCLUDING  TMF  ABOVE  (Al 

.  AND  ESCARPMF  NT  COI  RFC  T  IONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  IT  MP  .  1 

WIND  SPF.fDl 

DFW  POINTI 

TFMP .SlRUC . 1 

WIND  DIR. 

BAR . PKF  S .  1 

SK  Y  RAD 

BULK  UT  T  F  MP 

WAN  AIR  TEMP 

(Celsius) 

<  Me ler /sec  ) 

(Cel si  us ) 

(Kel . xM  2/3) 

( Deq . True) 

(Mi J i a bar : 

( Wo  1 1/»7) 

(Celsius) 

(Kelvin) 

1 .  292 

7.61 

10.34 

NO  DATA 

321 .3 

1016.6! 

4  56E  02 

1  3 .662 

285.51 8 

AIR  TEMP. 2 

WIND  SPEEDS 

DFW  PIITNT2 

TtMP  STRUC  2 

I  IDE  TABi  F 

BAR  PRFS.2 

(Celsius) 

(Meter /*ec ) 

(Celsius) 

(Kel  .  xtl-2/3) 

(Meter  MSL ) 

( Mi  1 1  i tier  > 

12 . 425 

7.20 

10.33 

NU  DATA 

-  0 .51 

1017  70 

CALCULATED  MICROMETF UROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP . 1 

VIR.  IFMP.l 

V . POT . TEMP . 1 

ABS. HUMID.  1 

REL .HUMID. 1 

SPEC . HUMID 

1 

VAP  PRES . 1 

S  VAP . PRES . 1 

RFF. INDEX  1 

( Meter s ) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/«3 ) 

(Percent ) 

(Kq/Kq  ) 

(Millibar) 

(M i 1 libar  > 

(Kel .xM-2/3) 

1  H .  35 

1 2 . 472 

1 3 . 636 

13.816 

9.565E-03 

87.89 

7.745E-03 

12.600 

14  336 

NO  DATA 

HEIGHT,  72 

POT  .  TEMP  .2 

VIR .TEMP .2 

V. POT .TEMP .2 

ABS. HUMID. 2 

REL. HUM  ID. 2 

SPEC.  HUMID 

,  2 

VAP  PRES. 2 

5  VAP . PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

(Percent ) 

(Kq/Kq  > 

(Mill  i bar ) 

(Mill  ibar  ) 

(Kel . xM-2/3) 

V .  20 

12.515 

1 3 . 768 

1 3 .  t*58 

9.55OE-03 

H7 . 0  1 

7.735F-03 

12.598 

1 4.470 

NO  DATA 

CONTINUED  HE  I  (Mu! 


RUN  N1IMH1R:  7905031 1 UO 

START  UMF  ;  IT  :  5:10  PST 

!)  T  AR  l  EATF  :  1  May  1V79  <  DAY  123) 


MARINE  SURF AC"  LAYER 
NRL  MICROMETEOROT OGV 
bAN  NICOIAS  ISLAND,  CAI 


PRINT  DATt':  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AUFRACING  PERIOD'  30  Min 
NOMENCLATURE:  HOPPER  LEVEL,  2=lGWER  LEVEL 


PROFILE  (  Al  CULAT  IONS  HAST  D  ON  ARQVF  OBSERVED  AND  CAI  CULATED  VALUES  ( BlISlNGF  R  ,  1 973 )  : 


ST  AT  M  I  T  Y 


fl'ix  paramltfR’? 

PROFILE  SLOPES 

< ♦ *UP,-=DOWN) 

SCALING  PARAMETER5 

partial  derivatives 

(  ♦* I  NCR .WITH  HEIGHT) 

I  RA D. RJf  HARD' ION  NOMPTP 
*  '•'..Hblf,  ■  U»is  *4h  le  > 
-»  078  AT  GMH 

'.I  IlMf.  IRK.  Ml  AN  HI  IC.HT 
(Merer)  CAM-  •  7 1 * 77 >  I  /? 
1  7  9  V 

//i  61  CMH 

n  093 

//L  AT  |0  Ml  TEWS 
0  .  071 

U L  AT  Z1 
-0.111 

//I  Al  Z2 
(I  •  066 

rtONIN  UBIIKITIV  IE  NOTH 
<  Merer  r,  > 

1  41I3E  07 


MOMENTUM  FLUX 
(Nt  /«?) 

-  J  .  0  9fc  -  0  1 

HUMIDITY  M.IJX 
(Kq/ser  «?) 

;».65E-n*j 

LAT  .HEAT  FLUX 
(U-iMs/n?) 

h .  t>SE  n  i 

'■IN  HEAT  FMIX 
<  Ua  t  t=./n2  > 

I  46E  01 

SKY  AND  SUL  AR  HEAT  FLUX 
(  Uai  »*/«;»> 

4  56F  07 

TOTAL  HEAT  BUDGET  FLUX 
(Ua t  1 */«?> 

-3.76T  07 


FRICTION  VELOCITY 
( Meters/sec ) 
2.975E-01 

SLAI  TNG  SPEC  HUMD. 
(Kq/Kq) 

7.21 0E-U5 


SCALING  POT .  TEMP , 
(Kel v  in  > 

-3 . 923E-H? 


ROUGHNESS  LFNGTH 
<  He  ter*) 

7 . 7V6E  -  OS 


DRAG  COFT  AT  10  METERS 
(  Omens  i  on  1  ess  ) 

)  .  vs. 'i  ii  t 


GFNFRAC  FORM : DN/DZ= 

I (N1-N2) T/ll n(/l/Z2>* 
<Z1«Z2) 1 /2J 

N*  WIND  SPEFD  (M/sec ) 
Z=HE IGH T  (Meters) 
DUS/DZ  =  4.60E-Q2 


N=SPEC. HUMIDITY  (Kq/Kq) 
Z-HE  TGHT  (Meters) 
DSH/D7=  '8  92F.-06 


N-POT . temp . (Kelvin) 
/-HE  I GUI  (Meters) 
DF-T/D7-  -4.  BSE -03 


GENERAL  FORM: 'N  SLOPE* 

I  (LnZl-PSD-  UnZ2-PSI))/ 
IN1-N21 

N-UIND  SPEED  (M/S^C) 
7-HElCHT  <M)  Vert. Aiis 
PS  I  -P  SI  1 

US  SLOPE  -  1  • 34F  00 

N=SPEC  HUMIDITY  (Kq/Kq) 
7*HE I  GMT  ( M  )  Vert.A*is 
PSI *P5I2 

SH  SLOPE*  -7.50E  03 

N-POT . TEMP . (Kelvin) 

Z* HEIGHT  (M)  Vert  Axis 
PSI *PSI? 

PTK  SI  OPE  -  -1  3 HE  01 

N*LnTEMP . STRUC  (K*M*2/3> 
7  =  HF  TGHT  <M  )  Ver 1  A* i * 
PSI *NQNL 

Cl  2  SLOPE «NO  DATA 


PV.ll  AT  7  1  - 
PSI |  AT  IP 
PS  17  AT  /(*■ 
PSi;»  Al  /2- 


0  37 vs on 

fl  .  IVJV7H 
0 . 7 1  3  3  (I  7 
II .  \  77673 


BITWI  N  RATIO 
Inn  unit-.) 

0 . 223 


1.1  NI  P  Al  (  ONC.TANTS 


Ml  SCELLANF  ITUS 


VON  K ARMAN 

i  onstani 

(No  units) 
0 .4 


r;RAVI  i  at  ion 
ACL FI  ERA T ION 
(M/ser  r»» 

9 . 7959 


PRUT  II  \ 

TUP  PPANDTI 
NUMBER 
0 . 74 


PROF  1 1  E 
T  IIP  SCHMID! 
NUMBER 
0 .74 


BUI  K 

SIN  HEAT 
TRANSF  .f  OFF 
0  97f -03 


BULK 

HOISTIIRF 
7RANSF.COIE  • 
1  ..I2E-03 


AIR  DENSITY 
( Kg/e3 ) 

T  2354 


Cl  NF R At  NflT) 

A'Coracy  Imitation  exceeded  for  eeasurenent  of  Profile  Slope  and/or  Partial  Derivative 
C  oMjml  a  *  I  on  by  insertion  of: 


AIR  SPFC1FIC  HEAT 
<  ITc  a  1  .  /Kq  Kel  .  > 
7.41  671  02 


SHI  SM7  ♦/  0RC-T  Kq/Kq. 


WATER  LAT .HEAT  VAP . 
( ITr  a] . /Xq> 

5  90  32E  05 


l .TIN  T I  NUl  D  ON  NIXT  PAG? 
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HUN  NUMBER  s  7905031  IOC 

START  TIME;  It :  5:10  PST 

START  DATE;  3  hay  |9?V  (DAY  J23> 


MARINE  SURFACE  LAYFR 
NPL  h!C  ROMETEtlROLOCr 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  Ml CROMET KOROL UGI CAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hirt 
DATA  AVERAGING  PERIOD:  30  Min 


AIN  TFMP. 

WIND  SPEED 

DEW  POINT 

TFMP  STRUC. 

BAR  PRIS. 

BULK  WT  TEMP  AIR  * WT  TEMP 

POI-W1  TEMP 

VlR-UT  TEMP 

V.POT-WI  TEMP 

(Ctluutl 

(M#trr/*er  ) 

<Ctl«lU4> 

(Krl . .M-2/3) 

(Mill ibar ) 

(Crlsi us) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.409 

7.25 

10  33 

NO  DATA 

1017.61 

1 3 . 66? 

-1 .253 

-1.155 

0 . 090 

0.188 

HEIGHT 

POT  TFMP 

VIR .TFMP 

V.POT  TEMP 

ABS  HUMID. 

REL .HUMID. 

SPEC  HUMID. 

VAP  ,RES . 

S.VAP .PRES. 

REF .INDEX 

(Mrtrr •) 

(Cel*iu%> 

<C*l*iu»> 

<  Crl* l vs ) 

(Kg/«3> 

(Prrcrnt  > 

(Kg/Kq  ) 

(Millibars) 

(Mi  1 1 ibar  s  ) 

(Kel ■ xM-2/3) 

10.00 

12  507 

1 3 . 752 

13.050 

9.560E  03 

87.  J2 

7. 737E-03 

12.599 

14.462 

NO  DATA 

Bl'l  K  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABOVF  ESTIMATFD  VALUES  AT 

TEN  METERS 

(ERIENt  ET  Al  , 

1970)  : 

INFFRRFD 

STABILITY 


FI  UX  PARAMETERS 

INF  FRRtD 

INFERRFD  MEAN  VERTICAL 

( ♦ »UP , -»DOWN) 

SCALINC  PP9ANFTFRS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
(  *-StabIe,  -  ■Unstable*) 
-0.106  A 1  CHH 

GEOMETRIC  MF AN  HEIGHT 
< Me t er  )  0NH»(ZleZ?U/2 
II?.  V9 

Z/L  AT  GMH 
-0.133 

Z/L  AT  10  METERS 
-0 . 095 

MON vN -OBUKHOV  LENGTH 
(Meter s) 

-1 . 057E  0? 


MOMENTUM  FLUX 
(Nt/*2) 

-7.20E-02 

HUMIDITY  FLUX 
<Kg/%«c  «2) 

2  IME-D5 

LAT.MFAT  FLUX 
(Wat  t%/r»2> 

5  -  476  Cl 

SEN  HEAT  FLUX 
(Uatt»/n2> 

1  ?IE  01 

SKY  AND  SOLAR  Hf AT  FLU: 

(Wa  t 

-4.566  0? 

TOTAL  HEAT  BUDGET  FI  MX 
(Hat  t %/«!?> 

-3  89L  0? 


FRICTION  VELOCITY 
(Meter t/«ec  > 

2.414E-01 

SCALING  SPEC. HUM  lb 
(Kg/Kg  > 

-7.421L  05 

SCALING  POT . TEMP . 

(He  ,vin) 

-4.02CF-0? 

ROUGHNESS  LENGTH 
IHtitrsI 
3-5006*05 

DRAG  COFF  AT  10  ME 1ERS 
(Dia#n*i9nlf»s) 

1  109E -03 


U 1 1 H  LONG .  VELOC I T  Y 
(Mr ter 2/*ei2) 
-5.8286*02 

WITH  APS .  HUMIDITY 
( H*»«r  Kq/sfL  *3  > 
2.214E-05 

MI  TH  POT  TFHHERMUKE 
( Mr trr  Kel  /*e«.  ) 

9 .7056 -03 


AIR  DENSITY 
( Kg/n3  ) 

1  2356 

AIR  SPT  r ]FJC  HEAT 
(  ITcal  /Kg  Kel  i 
2.416/E  02 

WATER  LAT  HEAT  VAP 
(ITcal. /Kg  ) 

5.9O30E  05 

VAP  PRES.  AT  UT  Lf.  VEL 
(Mill  ibar  ) 

15715 

ABS. HUMID  AT  Ul  LEVEL 
(Kg/n3> 

1  .  1B7E-0? 

BAR .PRES. AT  WT  I  FUEL 
(Mill l bar > 

018.61 


BOWEN  RATIO 
(nn  unit*.  > 

0  222 


MEASUREMENT  ERROR  ANAiYSIS  OF  PAR  AMI  TER'i  l  ISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  FUROR  VALUES  AND  BOTTOM  ROW  ARF  BULK  AFRODYNAMIC  ERROR  VALUES  All.  VALUFS  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 

Z/L 

MOMF  NTUH 

LAT  HF  AT 

SI  N  .  HE  A  1 

SKY  RAD. 

TOIAI  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL  POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FI  UX 

FLUX 

RAT  IO 

VE  l  OC IT  Y 

HUMIDITY 

TEMP 

LENGTH 

LOEF 

1  19X 

I1VX 

I  I8X 

168X 

86  X 

*X 

2)  X 

254X 

592 

1092 

27X 

79X 

t  1  82 

mi 

173X 

46X 

45X 

1  01X 

‘X 

7X 

147X 

23X 

6H2 

1242 

432 

402 

CONTINUED  BLI  OW 


RUN  NUMBER : 
START  TIME: 
START  DATE 


79050 1! 100 
11  :  5:10  PSl 
3  May  1979  (DAY  l?3> 


MARINE  SUREACf  lAYfR 
NR  L  M1I  ROMETF  UROLOGY 
SAN  N ICO!  AS  ISLAND,  CAL 


PRINT  DATE.  II  JUN  J9H0 

DATA  SAMPLING  RATE  (ALL  CMANNILS):  fe/Mtn 
DATA  AVERAGING  PERIOD.  30  Min 


COMPOS  l  TF  PROF  Ilf  AND  BUI  K  AFRODYNAMIC  DFRIVIO  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSP1CT1VE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRI SP ON DING  Ml  ASMRf MINT  UNCERTAIN! Y  INDICATED  IN  [  1 


FLUX  PARAME IFRS 

STAB  II  ITY 

(  ♦■IIP  ,  -DOWN  ) 

S!:AI.  ING  PARAME  TERS 

GRAD . R ICHARDCON  NUMBER 

MOMENTUM  FLUX 

FR  ICT  ION  VE  ’.OC  ITY 

( ♦-Stable, -  -  Unstable* 

(Ni /m?t 

<  Meter  */*ei  ) 

0  089  (0.021  AT  GMH 

-V  25E  02  16  Of  O.'l 

2.5721-01  16. OF -02] 

GEOMETRIC  MF  AN  MF  IGMT 

HUMIDITY  FlUX 

SEAL ING  SPl  (  HUMID. 

(Meter)  GMH- < 7 1 »Z? > l /? 

(Kg/*ec  *2> 

(Kq/Kg) 

12.9V 

2  3 1 F  05  ie.1t  0M 

7.3391  05  T3.0I  051 

Z/L  AT  GMH 

LAT  .  HF  AT  FLU* 

SCALINC  P01 . TEMP . 

-0.1  1)5  I0.02J 

(Wat  t*/«2> 

(Krl  vin  > 

Z/L  AT  10  ME  TF  RS 

5 . 7or  oi  t?.or*ou 

-3.9406-02  12.06-021 

0  081  (0.021 

SEN. MEAT  FLUX 

ROUGHNF SS  LENGTH 

(Wat  1  «./«?> 

(Mrtrr*) 

MON TN -OBUKHOV  LENGTH 
(Meter*) 

1  35F  01  I  3  .  OE  ♦  0  0  1 

5.0156-05  16  01  -051 

1  -23BE  0.’ 

SKY  AND  SOLAR  HF  A 1  FLUX 

DRAG  COFF  AT  10  METERS 

(Watt*/*? ) 

(Mrtrr*.) 

-4  56C  0?  12. 06*01 1 

TOTAL  MEAT  BUDGET  FLUX 
(Wat  »*/«?) 

-3.861  02  13.01*011 

1  j.vi  ti  (  I  4. 06  -04  1 

BOWEN  RATIO 
(no  unit*) 

0.222  10. OBI 


DIFFERENCE  BETWEEN  THF  PRUFtlE  AND  Bill  K  AFRODYNAMIC  DIRIVfD  PARAMETER  VALUFS  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  T  HI 
ABOVF  WF.IGHIFD  COMPOS  1  TF  VAI  OF.  OR  MF  AfitJRf  Mf  NT  UNCt  R  T  A  IN  I  Y  VAl  Ut  (WHICH  EVER  ABSOl.UTF  VAL  UF  IS  I  ARGER  >  .  ALL  VALUFS  ARE 
LISTED  TN  PERfFNT  D If FFRFNCE  AND  ARE  m*or  ’ 


GRAD. RICH.  7/1 
NO. AT  GMH  AT  10M 


MOMENTUM  LAT  .  HF  AT 
FlUX  FLUX 


SEN. HEAT  SKY  RAD 
MUX  FLUX 


HITAI  HF  AT  BOWF  N 
FLUX  RATIO 


FR ICT ION  SCI .SPIT 
VI  LOCH  Y  HUMIDITY 


SCL  POT 
TEMP  . 


ROUGH 

ICNGTH 


16X 


I5X  25X  11X 


9X 


OX  2X 


OX  12X 


IX  3?X 


DRAG 

(01  f 


END  OF  DATA  RUN 
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MARINE  SURFACE  LAVER  MlCROMFTEOR QLOGICAL  EXPERIMENT 

NAVAL  RF SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINI  A1MOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •  ■  «  M1CROMETEOROLUCICAI.  DA  I A  ■  «  ■  • 


RUN  NUMBER: 

7905031130 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

11:35:10  PST 

DATA  SAMPI  JNG  RATE  (ALL  CHANNELS):  6/Hln 

END  TIME: 

12:  5 i  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

3  H ay  1979 

(DAY  l?.l) 

NOMENCLATURE 

:  1 -UPPER  LEVEL,  2-LOWER 

l  EVEL 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC  > 

NO  .  00 

No  .  01 

No  .0? 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOL  T . REE . A 

TEMP.  STRUC. 

1  TFHP.S1RUC 

2  DEW  POINT  1 

DEW  POINT? 

WIND  SPERDl 

WIND  SPEED? 

BAR .PRES. 2 

SKY  RAD, 

WIND  DIR. 

6.205 

0.001 

0.001 

5.122 

5.131 

3.752 

3.696 

5.088 

5.974 

5.134 

No  .  10 

No  .  !  1 

No  .  f? 

No  .  13 

No.  J4 

No.  15 

No.  16 

No  .  17 

BULK  WT  IEMP 

AC  FREQUENCY  AL  VOLTACF 

MANUAL  FLAG 

ZFRU  REF . 

SPARE  A 

SPARE  B 

VOLT  REF .B 

4 . 092 

3.881 

2.532 

0  .  001 

o .  001 

0.001 

0.001 

6 . 205 

DIGITAL  CHANNFL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  FIELD  CAI 

.  IBRAllON  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No  .2 

UPWIND  NFAR 

UPWIND  LAND 

DP  IE  CAL 

DP2F  CAL 

UT  DECAL 

WS1CC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP.? 

Hf IGHf /LENGTH 

PATH( Meters) 

(Volt*) 

(Volt*.) 

(Volts) 

( Cceff  .  ) 

(Cceff  .  > 

141 t  123650 

1421  125170 

0.183 

141 

-0 . 009 

0  .  000 

0  .  000 

0 . 9V2 

0 .95? 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNI  IS: 

MANUAL  FLAG 

FRRQR  COUNT 

DATA  BASF 

VOL  1  • Rk  F  . DE° 

VOLT  REF  .DEV 

ZERO  REF  -DEV 

AC  VOLT. FLUX 

AC  FREQ. FLU 

IX  AC  VOLTAGE 

AC  FREQUENCY 

(No  .  scans) 

(No  scans  > 

(No . sc ans) 

A ( No .  > . 005V) 

B ( No . ) . 005V) 

(N« . >.b02V> 

(Nc . >5V ) 

(No . >1Hi ) 

(VAC) 

(Hz  ) 

0 

0 

180 

n 

0 

0 

0 

0 

115.3 

59 , 88 

OBSERVED  MJCROME  IF  OR  01  UG1CAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAI 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP  1 

WIND  SPEED! 

DEW  POINTI 

TEMP  STRUC. ( 

WIND  DIR. 

BAR . PRFS . 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Cel* l us ) 

(Meter /*ei  ) 

(Celsius) 

(Kel . «M-2/3> 

( Deg .True) 

(hill lbar ) 

(Uatt/m?) 

(Celsius) 

(Kelvin) 

12.365 

7,23 

10.27 

NO  DATA 

319.6 

1D16.26 

-8.33E  02 

13.732 

285.601 

AIR  TEMP. 2 

WIND  SPEFD2 

DEW  P01NT2 

TFMP  STRUC. 2 

TIDE  TABlt 

BAR  PRES. 2 

(Celsius) 

( Meter /sec  ) 

(Celsius) 

(Kel . *M-2/3 ) 

(Meter  MSL) 

(Millibar ) 

12.517 

6.94 

10.26 

NO  DATA 

-0  44 

1017.36 

CALCULATED  MICHUMETE  UROLOGICAL  PARAMETERS 

HEIGHT,  Zl 

POT. TEMP . 1 

VIR. TEMP. 1 

V. POT. TEMP. 1 

APS. HUMID. ) 

RFL  .HUMID. 1 

SPEC .HUMID. 1 

VAP .PRES. 1 

S. VAP  PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3> 

(Percent ) 

(Kg/Kg  > 

(Millibar  > 

(Millibar ) 

(Kel . kM-  2/3 ) 

18.35 

12.545 

13.703 

13.882 

9 . 509E-03 

87.01 

7.705E-03 

12.530 

14.401 

NO  DATA 

HEIGHT,  7? 

POT.  TEMP  .2 

VIR .TEMP  .2 

V.PDT.TFhP ,2 

ADS . HUMID . 2 

REL • HUMID . 2 

SPEC .HUMID. 2 

VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Ce’siu*) 

(Celsius) 

(Kg/*»3) 

(Percent ) 

(Kg/Kg ) 

(Mil  1 ibar ) 

(Millibar ) 

(Kel .*M -2/3) 

9.20 

12.607 

1 3 .  cJ55 

13.945 

9.510E-03 

86.10 

7 .701F.-03 

12.538 

14.56! 

NO  DATA 

•  CONTINUED  BELOW 


RUN  NUMBER:  7V05031130 

START  TIME:  11:35:10  PCT 

START  DATE:  3  May  1979  (DAY  1?3> 


MARINE  SURFACE  LAyER 
NRL  MICROMETEOROl  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LUWER  LEVEL 


•  PROFILE  CALCULATIONS  BASF D  ON  ABOVE  OBSERVED  AND  CALCULATED  VAt UES  ( BUSINGER , 1973 ) : 


FLUX  PARAMETERS 

PROFILE  Si  OPES 

STABILITY 

(♦■»UP  ,  -*DOWN ) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

<  **1NCR . WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 
( ♦-St «b 1* , --Unstable  > 
-0.227  AT  CMH 

GEOMETRIC  HFAN  HEIGHT 
(Meter)  GMH- <  Zl *Z2) 1/2 
12.99 

7/L  AT  GMH 
0.253 

Z/L  AT  10  METERS 
-0.195 

Z/L  AT  Z1 

-J. 

Z/L  AT  Z2 
-0 . 179 

MON TN- OBUKHOV  LENGTH 
( Meter* > 

-5.  1  32E  01 

PSI1  AT  Zl*  0 .6347?.’ 

31 I  A 7  ?2-  D.41 0793 

PSI2  AT  Zl*  0.42321? 
PS  12  AT  12-  0 . 26FJ7I2 


MOMENTUM  FLUX 
(Nt/m2) 

-7.64F-02 

HL1MIOITY  FLUX 
(Kg/sec  m2) 

2.4RE-05 

L AT. HEAT  FLUX 
(Watt»/m2) 

6.12E  01 

SEN.  HEAT  Fl  1JX 
(Uatt*/m2) 

1  .  V5E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/m2> 

-8.33E  02 

TOTAL  HEAT  BUDGET  FLUX 
<  Ui 1 1 »/«?) 

-1 .52E  02 

BOWEN  RATIO 
(no  uni t*  > 

0.319 


FRJCTIDN  VELOCITY 
<Meter*/*ec ) 
2.487E-01 

SCALING  SPEC . HUMD , 
(Kg/Kg) 

-8. 069E-05 


SCALING  POT.  TEMP. 
<K*1 win) 

-6 . 285E-02 


ROUGHNFSS  LENGTH 
(Meter*) 

3 . 943E-05 


DRAG  COFF.  AT  10  METERS 
<  Dimension less > 
i  .  -il  1 


GENFRAL  FORM : DN/DZ* 
l (N1-N2>)/lLn(Zl/72>* 
<Z1*Z2)1/21 

N-WINO  SPEED  <M/*ec) 
Z-HEIGHT  (Meter*) 
DUS/DZ-  3.23E-02 


N* SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meter*) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEICHT  (Meter*) 
DPT/DZ-  -6.95F-03 


GENERAL  FORM:'N'SLOPE* 
l (LnZ1-PSl)‘<LnZ2-PSI >1/ 
IN1-N2) 

N*WIND  SPEED  <M/*ec) 
Z-HEIGHT  ( M )  Vert. An* 
PSI-PSIl 

WS  SLOPE*  1 . 61 E  08 

N*SPEC, HUMIDITY  (Kg/Kg) 
7-HEIGHT  (M)  Vert .Ail* 
PSI-PSI2 

SH  SL  OPE*  -fc.70E  03 

N-POT .TEMP . (Kelvin' 
Z-HEICHT  (M)  Vert. All* 

P  S I  *P  S 1 2 

PTK  SI  OPE*  -0  6OE  00 

N»LnTEMP .STRUC . (KiM-2/3) 
2-HEIGHT  (M)  Vert. An* 
PSI-NONE 

CT  2  SLOPE«NO  DATA 


•  GENERAL  CONSTANTS; 


MI SCELLANF  OUS 


VON  K ARMAN 
C0N3TANT 
(No  unit*) 
0.4 


GRAVITATION 
ACCELERATION 
(M/*ec  2) 

9 . 7959 


PROFILE 
TUP  PRANDTL 
NUMBFR 
0.74 


PROF  11  E 
TUR. SCHMIDT 
NUMBFR 
0.74 


BUI  K 

SEN  HFAT 
TRANSF  CUFF , 
0.92E-03 


BULK 

MOISTURE 
TRANSF. COEF. 
1 . 32E-03 


AIR  DENSITY 
<KQ'«3) 

1 .2346 


•  GENERAL  NOTF-i: 

Accuracy  limitation  eiceeded  For  me<i*vre«ent  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  e«et»t**rt  hy  insertion  of; 


AIR  SPECIFIC  HEAT 
<  ITcal  .  /Kg  Kel  .  ) 

..  4166E  02 


SH J  - SH?«  ♦/  OR!  -3  Kg/Kg  . 


WATER  LAT.HEAT  VAP . 
( ITt  Al  ./Kq> 

5.902BC  05 


*  continued  on  nfxt  pace 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905031130 
11 s 35. 10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACF  LAYER 
NR  l  MICROMETEOROLOGY 
SAN  NICOLAS  1 5L  AND  ,  CAL 


•  ESTIMATED  MIuROME TEOROLOGICAL  PARAMETERS  AT  f FN  METERS. 


AIR  TEMP. 
(Celsiu*) 
12.499 

HEIGHT 
(Meter  * ) 
10.00 


NINO  SPEED  DEW  POINT 
(MBter/sec)  (CeUius) 
6. 96  10.26 


POT . TEMP 
(Celsius) 
1 2 . 597 


VIR .TEMP . 
(Celsius) 
13.836 


TEMP , STRUC .  BAR. PRES. 
(Kel . iH-2/3)  (Millibar  > 
NO  DATA  1017,26 

V. POT. TEMP.  ABS. HUMID. 
(Celsius)  <  Kg/«3 ) 
13.934  9.51 OE-03 


PRINT  DATE:  11  JUN  I960 

DATA  5AMPL1NC,  KATE  (AIL  t.HANNf  L  S  > 

DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TIMP  AIR -WT  TEMP  POT -U1  TEMP  VIR-UT  TEMP  V  POT  W?  TEMP 


(Celsius) 

13.73? 

RFL  HUMID. 
(Percent ) 

B6 .21 


(Kelvin ) 
-1  234 


SPEC .HUMID  VAP . PRES . 


S. VAP. PRES.  REF.  INDEX 


10.00  12.597  13.836  13.934  9.510E-03  B6.21  7.701E-03  1?  537 

»  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  Al,l978): 


(Millibars)  (Millibars)  (Kel.»M-2/3) 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( t-Stab le , -*Unstab le> 
-0.117  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Z1*72> 1/2 
12.99 

Z/L  AT  GMH 
-0,135 

Z/L  AT  10  METERS 
-0.104 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-9.609E  01 


FLUX  PARAMETERS 
(♦■UP, --DOWN) 


MOMENTUM  FLUX 
(Nt/n2) 

-6.56E-02 

HUMIDITY  FLUX 
(Kg/*ec  n 2> 

2.22E-05 

LAT.HFAT  FLUX 
(Uatt*/i*2> 

5.49E  01 

SEN, HEAT  FLUX 
(W*  tts/n2) 

1.1 6F  01 

SKY  AND  SOLAR  HFAT  FLUX 
(UattS/n2) 

-8.33E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

-7.67E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2.305F-D! 

SCALING  SPEC. HUMID. 
<Kg/Kg ) 

-7 , BODE -05 

SCALING  POT. TEMP. 
(Kelvin ) 

-4. 031E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 . 898E-05 

DRAG  COEF.AT  10  METERS 
(DiMens ion less) 

1 . 091E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Met  er2/sec  2 ) 
-5.313E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  ii3> 
2.220E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  ) 
9.292E-03 


MISCELLANEOUS 


AIR  DENSITY 
< Kg/n3  ) 

1 . 2348 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4166E  02 

WATER  LAT.HEAT  VAP. 
(ITcal . /Kq) 

5.902SE  05 

VAP. PRES. AT  WT  LEVEL 
(Hill ibar ) 

15.782 

ABS. HUMID. A I  WI  LEVEL 
( Kg/n3) 

1 . 192E-0? 

BAR .PRES. AT  UT  I  EVEL 
(Millibar  ) 

1018. Ah 


BOWEN  RATIO 
(no  units) 

0  .212 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VAl.UES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH . 

DRAG 

NO. AT  CMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1  SOX 

150X 

171 X 

202X 

USX 

5X 

15X 

318X 

85X 

117X 

30X 

105X 

1 71 X 

174X 

T74X 

46X 

45X 

1  02X 

5X 

6X 

1 47X 

23X 

68% 

1  25X 

43* 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER:  7905031130 

START  TIME:  11 : 35 s 1 0  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  A/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LnWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 

FLUX  PARAMETERS 

STABILITY  (+=UP ,-»D0WN)  SCALING  PARAMETERS 

GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

( *»Stable, --Unstable)  (Nt/«2>  (Meters/set) 

-0.176  (0.021  AT  GMH  -6.79E-02  (6.0E-02J  2.344E-01  I6.0E-Q2J 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  GMH- < Z1 »Z2> 1 /2  (Kq/see  n2>  (Kq/Kg) 

12.99  2.27E-05  18.0E-U61  -7.899E-0S  (3.0F.-051 

Z/L  AT  GMH  LAT.HFAT  FLUX  SCALING  POT. TEMP, 

-0.199  [0.021  (Uatt*/n2>  (Kelvin) 

5.60E  01  (2.0E+01J  -S.851E-02  [2.0E-021 

Z/L  AT  10  METERS 

-0.133  (CO 21  SEN. HEAT  FLUX  ROUGHNESS  LENGTH 

(W*tt*/«2)  (Meter*) 

MONIN-OBUKHOV  LENGTH  1.53E01  (3.0E+001  3.201E-05  (6.0E-C51 

(Meter* ) 

-6.542E  01  SKY  AND  SOLAR  HEAT  FLUX  DRAG  COFF.AT  10  METERS 

<U«tt«/*2)  (Meter*) 

-P.33E  02  (2  ,  QE  +  01  1  1.1741. -in  [4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  t»/«2) 

-7 . 63E  02  t  3  -  OF  +01 ) 

BOWEN  RATIO 
(no  units) 

0.245  (0.081 

*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 

LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or--: 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/set ) 

2.344E-01  I6.0E-021 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-  7 . 899E-05  (  3 . 0E.-051 

SCALING  POT. TEMP, 
(Kelvin ) 

-5.851E-02  (2.0E-021 

ROUGHNESS  LENGTH 
( Meter*  > 

3.201E-05  [ 6 . 0E-03 1 

DRAG  COFF.AT  10  METERS 
( Meter  *  > 

1 . I74t  -Oj  [4. 0E-041 


GRAD. RICH.  Z/L 
NO, AT  GMH  AT  1  OH 


MOMENTUM  LAT.HEAT  SEN, HEAT  SKY  RAD.  TOTAL  HEAT  BOUFN  FRICTION  SCL.SPEC  SCL. POT.  ROUGH  DRAG 

FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENGTH  L'OEF  . 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  l  ATE*  MlCROME TEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  tSIAND,  CALIFORNIA 

•  »  •  *  MICROMETEOROLOCICAL  DATA  •  «*  •  • 


RUN  NUMBER:  7905031200 

START  TIME.  12;  5; 10  PST 

END  TIME:  12:35:  0  PST 

START  DATE:  3  May  1979  <  DAY  |?3> 

*  ANAl OC  CHANNEL  RAW  DATA  (AUER ACE  UDC>: 


PRINT  DATE;  II  3UN  1980 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL ,  2-LOWER  LEVEL 


No  .  00 

No  .  01 

No  .02 

No  .  03 

No  .  04 

No  .05 

No  .  06 

No  .07 

No  .08 

No  .09 

VOLT. REF. A 

1EMP .STRUC . 1 

TEMP .STRUC 

.2  DEU  POINT 1 

DEU  POINTS 

WIND  SPEED  1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

6.205 

0  .  001 

0.001 

5.139 

5  145 

3  714 

3.666 

5.078 

6108 

5.069 

No  .  1  0 

No.  11 

No.  12 

No  .  13 

No  .  14 

No. 15 

No  .  16 

NO. 17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLT ACE 

MANUAl  FLAG 

ZERO  REF. 

SPARE  A 

SPARF  B 

VOLT. REF .B 

4.203 

3.850 

2.532 

0.00! 

0.001 

0.001 

0.00! 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No.  1 

No  .2 

UPWIND  NFAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

US2EC 

AIR  TEMP .  1 

AIR  TEMP. 2 

H£ IGHT /LENGTH 

PATH (Meter*) 

(Volts) 

(Volt*) 

(Volts) 

(Coeff . ) 

(Coeff. ) 

Mil  124553 

1421  ] 261 60 

0  .  183 

135 

-0 . 009 

0 . 000 

0 . 000 

0.992 

0.952 

«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT.RFF. DEV  VOLT. REF. DEV  7ERO  REF. DEV  AC  VOLT .FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No. Scans)  (No. scans)  (No. scans)  A(No.).Q05V>  B(Nc.).035V)  (No.). 002V)  (No.)5V>  (No.)lHz)  (VAC)  (Hz) 

0  0  180  Q  0  0  0  0  115.3  59.86 


*  OBSERVED  MICROMETEOROI  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP. t 
(Celsius) 
12.455 

AIR  TEMP  .2 
( Cels l us) 
12.616 


WIND  SPEED! 
(Meter/sec ) 
7.16 

WIND  SPEED2 
(Meter/sec ) 
6.89 


DEW  POINT! 
(Celsius) 
10.37 

DEU  P0INT2 
(Celsius) 
10.34 


TEMP . STRUC . 1 
( Kel .kM-2/3) 

NO  DATA 

TEMP  .STRIJC.  2 
(Kel . *M-2/3> 
NO  DATA 


*  CALCUIATED  MICROMETEOROLOCICAL  PARAMETERS: 


WIN''  DIR. 

( Deg .True) 
317.3 

TIDE  TABLE 
( Meter  MSL) 
-0.37 


BAR .PRES. 1 
(Millibar) 
1016.11 

BAR .PRES. 2 
(Millibar) 
1017.20 


SKY  RAD. 

( Wat  t/n2) 
-8.52E  02 


BULK  UT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.840  285.696 


HEICHT ,  Z1 
(Meters) 
IB.  35 


par. temp  .  i 

VIR. TEMP . C 

V.POT. TEMP. 1 

AftS. HUMID. 1 

REL. HUMID.  1 

SPEC. HUMID. 1 

1  VAP. PRES. 1 

S. VAP. PRES.  1 

1  REF. INDEX  1 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/m3> 

(Percent ) 

(Kg/Kq) 

(Millibar) 

(Millibar) 

(Kel. aM-2/3) 

12.635 

13.802 

13.982 

9.570E-03 

87 . 09 

7.757E-03 

12.614 

14.484 

NO  DATA 

HEIGHT  ,  Z2 
(Meters) 
9.20 


POT . TFMP2 

(Celsius) 

12.706 


VIR .TEMP  .2 
(Celsius) 

1 3 . 962 


V.POT . TEMP .2 

(Celsius) 

14.052 


ABS.HUMID.2 

(Kq/n3> 

9. 5606-83 


REL . HUMID . 2 
(Percent ) 
86.04 


SPEC. HUMID. 

(Kq/Kq) 

7.745E-03 


VAP .PRES. 2 
(Nilliber ) 
12.608 


S- VAP. PRES. 2  REF. INDEX  2 
(Millibar)  (Kel.*M-2/3) 
14.654  NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER; 
START  TIME 
START  DATE 


7905031200 
12:  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VALUES  ( BUSINGF.R ,  1973)  ; 


STABII  ITY 


FLUX  PARAMETERS 
(♦-UP , --DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  ( +-INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦-Stab le, -=Un stable) 
-0.300  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«( Z1 »Z2 > 1 /2 
12.99 

7/L  AT  GMH 
-0.331 

l/L  AT  10  MF7ER8 
-0.254 

2/L  AT  2) 

-  0 . 467 

Z/L  AT  Z2 
-0.234 

HON IN- OBUKHOV  LENGTH 
(Meters) 

-3 • 931 E  01 


MOMENTUM  FLUX 
<Nt/«2> 

-7.34F-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.51E-05 

LAT , HEAT  FLUX 
( Wat  ts/n2 ) 

6.20E  01 

BFN.HEAT  FLUX 
(Wat  ts/m2> 

226E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t»/«2) 

-8.52E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat f*/«2> 

-7.67E  02 


FRICTION  VELOCITY 
<Meters/»ec ) 
2.439E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-8 . 340E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-7.411E-02 


ROUGHNFSS  LENGTH 
(Meter*) 

3 . 645E-05 


DRAG  COFF.  AT  10  METERS 
<  Dimensionless) 

»  .  SO St.-ltJ 


GENERAL  FORM : DN/DZ= 
l (N1-N2) I/lLn(Zl/Z2)« 
( Zl»Z2 ) 1 /2 J 

N*WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ-  3.00E-02 


N-SPEC. HUMIDITY  (Kq/Kq> 
Z-HEIGHT  (Meter*) 
DSH/DZ-  -8 . 92E-06 


N-POT . TEMP . (Kelvin) 
Z-HEICHT  (Meter*) 
DPT/DZ-  -7.92E-03 


GENERAL  FORM : 'N' SLOPE- 
[ (LnZl-PSI >-(LnZ2-PSI ) 1/ 
1NI-N2! 

N-WIND  SPEED  <M/»ec> 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSII 

WS  SLOPE-  1.64E  00 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert. Ail* 
PSI-PSI2 

5H  SLOPE-  -6.43E  03 

N-POT. TEMP. (Kelvin) 
Z-HEICHT  <H>  Vert. Ail* 
PSI-PSI2 

PTK  SLOPE-  -7.29E  00 

N-LnTEMP .STRUC . (KaM-2/3) 
Z-HEIGHT  (M)  Vert. A«t» 
PSI-NONE 

CT2  SLOPE-NO  DATA 


Pr.Il  AT  Zt-  0.738240 
PSIl  AT  Z2-*  0.409794 

PSI2  AT  Zl-  0.494920 
PSI2  AT  Z2-  0.323008 


BOWFN  RATIO 
(no  unit*) 
0.364 


•  GENERAL  CONSTANTS:  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  unit*) 

(M/sec  2) 

NUMBFR 

NUMBER 

TRANSF. COFF . 

TRAN8E.C0EE. 

<Kq/n3 ) 

fl  .4 

9 . 7959 

0.74 

0  .74 

0 .92E-03 

1 , 32F-03 

1 .2340 

»  GENERAL  NOTF1: 

Accuracy  limitation  eaceeded  For  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  -aecoted  by  insertion  of: 


AIR  SPFCIFIC  HEAT 
( I  Tea  I ./Kg  Kel . I 
2.A167E  02 


SMI  -SH2*  ♦/-  . 08E '3  Kq/Kg. 


WATER  LAT. HEAT  VAP . 
( ITcal . /Kg> 

5.9022E  05 


«  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER:  7905031200 

START  TIME;  1 2 1  5:10  PST 

START  DATE:  3  May  1979  {DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICRGMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICROHETEOROLQGICAL  PARAMETERS  AT  T  FN  METERS: 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  <  ALL  CHANNELS)  i  6/Mm 
DATA  AVER AG INC  PERIOD:  30  Min 


AIR  TEMP. 
(Celsius) 
12.597 


WIND  SPEED  DEW  POINT 
(Heter/sec)  (Celsius) 
6.92  10.35 


TEMP .STRUC. 
(Kel . «M-2/3) 
NO  DATA 


BAR .PRES. 
(Millibar ) 
1017.11 


BULK  WT  TEMP 

(Celsius) 

13.840 


AIR -WT  1 EMP 
(Kelvin ) 

-1  .243 


POT-WT  TEMP 
(Kelvin  > 
-1.145 


VIR-WT  TEMP 
(Kel v in ) 
0.103 


V. POT-WT  TEMP 
(Kelvin  > 

0.201 


HEIGHT 

POT .TEMP . 

VIR.TEMP. 

V . POT . TEMP . 

ABS. HUMID. 

(Meter*) 

(Celtiu* ) 

(Celsius) 

(Celsius) 

( Kg/m3 ) 

10.00 

12.695 

13  943 

14.041 

9.56IE-03 

REL. HUMID. 

SPEC  HUMID. 

VAP .PRES  . 

S .VAP .PRES  . 

REF . INDEX 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

<Kel.*H-2/3> 

86.  16 

7.747E-03 

12.609 

14.634 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

(♦■UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-^Stable,-*  Unstable) 
-0.121  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-<Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.139 

Z/L  AT  10  METFRS 
-0.107 

MONIN-OBUKHOV  LFNCTH 
(Meter*) 

-9.334E  01 


MOMENTUM  FLUX 
(Nt/f»2) 

-6.43E-02 

HUMIDITY  FLUX 
(Kg/*ec  *2) 

2. 2  IE-05 

L AT. HE AT  FLUX 
(Wet t*/«2) 

5.50E  01 

SIN.  HEAT  FLUX 
(Watt*/ *2) 

1 . 16E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wet  t  */*2 ) 

-8.52E  02 


FRICTION  VELOCITY 
(Heters/sec  > 

2.283F-01 

SCALING  SPEC. HUMID. 
(Kg/Kq> 

-7. 902E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4. 071E-0? 

ROUGHNESS  LENGTH 
(Meter*) 

2.7B3E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1  087E-03 


WITH  LONG.  VELOCITY 
(Meter2/eec2> 

-5 . 21  IE- 02 

WITH  ABS.  HUMID  II Y 
(Meter  Kg/sec  m3) 
2.226E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 
9.294E-03 


AIR  DENSITY 
(Kg/m3> 

1 .2342 

AIR  SPECIFIC  HEAT 
(ITcel./Kg  Kel .  ) 
2.4167E  02 

WATER  LAT.HEAT  VAP . 

( ITcal . /Kg) 

5.9019E  05 

VAP  .  PRES. AT  WT  LEVEL 
(Millibar ) 

15.890 

ABS. HUMID. AT  WT  LEVEL 
<Kq/n3> 

1  .200E-02 


TOTAl  HEAT  BUDGET  FLUX 
(Watts/m2> 

-7.85E  02 


BAR. PRES. AT  WT  LEVEL 
(Nilhbir) 

1018.31 


BOWEN  RATIO 
(no  units) 

0  .211 


»  MEASUREMENT  ERROR  AWAITS IS  Of  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

157X 

157X 

108X 

21 5X 

1 26X 

5X 

15X 

34 1 X 

94X 

1P1X 

32X 

1 14X 

180X 

174X 

1  74X 

46X 

44X 

1  02X 

$X 

6X 

146X 

23X 

67X 

125X 

43X 

40X 

*  CONTINUED  BFLOU 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905031200 
12:  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MlCROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Kin 
DATA  AVERAGING  PERIOD;  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


FLUX  PARAMETERS 
<  ♦■UP  ,  —DOWN  > 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, -=Un* table  ) 
-0.215  10. 02)  AT  GMH 

GFOHETRIC  MEAN  HEIGHT 
(Meter)  CMH» ( Z1 »Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.240  (0. 02) 

Z/L  AT  10  METERS 
-0.184  10.821 

MON IN -OBUKHOV  LENGTH 
(Meter*) 

-5.422E  01 


MOMENTUM  FLUX 
(Nt/m2> 

-6.61E-02  (6.0E-02) 

HUMIDITY  FLUX 
(Kq/*ec  m2) 

2.27E-05  (8.0E-96) 

LAT.HFAT  FLUX 
<  Wat  1 s/m2> 

5.62E  01  12.0E+01J 

srN.HEAT  FLUX 
(Watt*/m2> 

1  .  63E  01  ( 3 . OE  +  OO ) 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t«/n2 ) 

-A.52E  02  I2.0E+811 

TOTAL  HEAT  BUDGET  FLUX 
<W*»t*/m?> 

-  7 . 80E  02  C3.0F*0!) 

BOWEN  RATIO 
(no  unit*) 

0.257  (0.081 


FRICTION  VELOCITY 
< Meter s/set ) 

2.313E-01  I6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

■  8 , 059E-05  13.0E-05) 

SCALING  POT.  TEMP, 
(Kelvin ) 

-6. 727E-0?  12. IE-021 

ROUGHNESS  LENGTH 
( Meter* ) 

3.019E-05  16.0E-05) 

DRAG  COEF.AT  10  MFTERS 
(Meter*) 

1  .  161)  -  li  3  I4.0E-04) 


•  DU  FCRENCF  8ETWFEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-V* 


GRAD  RICH. 

Z/L 

MOMENTUM 

l AT  HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL  POT. 

ROUGH. 

NO  AT  CMH 

AT  1  OH 

FLUX 

FlUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

42X 

40X 

ax 

7X 

33X 

OX 

IX 

3PX 

4X 

31 

29X 

BX 

a 
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MARINE  SURFACE  LAYER  HICROMETEOROl DC1CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  *  «  MICROMETEOROLOCICAL  DATA  ■  »  •  • 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905031230 
12:35; 10  PST 
13;  5:  0  PST 
3  May  1979  (DAY  123) 


PRINT  DATF :  11  JUN  19B0 

DAI  A  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  3C  Min 
NOMENCLATURE;  1 -UPPER  LEVEL,  2*  I.  OUER  LEVEL 


«  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No  •  00 

No  .  01 

No  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOLT .REF .A 

TE  MF .S1RUC. 1 

TEMP .STRUC. 

2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR  PRES  2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.001 

0.001 

5.133 

5.138 

3.707 

3  637 

5.075 

5.0  78 

5.132 

No  .  10 

No  .  11 

No.  12 

No  .  13 

No  .  14 

N  o  .  1  5 

N  »  .  1  6 

No  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOI  1  ACE 

MANUAL  FLAC 

ZERO  REE. 

SPARE  A 

SPARE  H 

VOI  T  REF  .  B 

4.198 

3.900 

2 . 532 

0.001 

0.001 

C  .  001 

0.001 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVER ACE) : 

ESCARPMENT  DATA,  FIFLD  CALIBRATION  AND 

WIND  SPEFD  ESCARPMENT  CORRECTIONS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAL 

UTBFCAL 

US1FC 

L  _2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATH ( Meter  s  j 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff. ) 

1411  124309 

1421  125911 

0.183 

130 

-0.009 

0  000 

0  .000 

0.992 

0 . 952 

SYSTEM  HOUSEKEEPING  PARAMF IERS  TRANSLATED  It  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOl.T.  REF  .DEV 

VULT .REE .DEV 

ZFRO  REF. DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOI  TAGE 

AC  FREQUENCY 

<  No . scans ) 

(No . scans) 

(No . scans) 

A( No . > . C05V) 

B(Nc .  >  .  005V) 

(No . > .002V) 

( Ni  >5V  > 

( Nc . > 1  Hr ) 

(VAC) 

(Hz) 

0 

0 

180 

O 

0 

0 

D 

0 

115.2 

59.90 

*  OBSERVED  MICROMETEOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAt  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP  I 

WIND  SPFED 1 

DEW  PC)  l  Nil 

TFMP .STRUC. 1 

WIND  DIR . 

BAR  PRES  .  1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

( Meter /sec ) 

(Celsi us ) 

(Kel . xM-2/3 ) 

( Deg .True) 

( Mi  1 1 ibar  > 

(Watt /«2 ) 

(Celsius) 

(Kelvin) 

12.439 

7.15 

10.33 

NO  DATA 

319.5 

101607 

-7.0BE  02 

13.635 

285.675 

ATR  TEMP. 2 

MIND  SPEED2 

DEW  P0INT2 

TEMP . STRUC. 2 

TIDE  TABLE 

BAR  PRES. 2 

(Celsi us ) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  HSL) 

(Millibar  ) 

12.591 

6.84 

10.30 

NO  DATA 

-0.29 

1017.17 

CALCULATED 

MICRUMETEOROLOI 

GICAL  PARAMETERS: 

HEIGHT,  Z1 

POT . TEMP . 1 

VIR .TEMP . 1 

V.  POT. TEMP . 1 

ABS. HUMID. 1 

REL. HUMID. 1 

SPEC  HUMID. 

1  VAP. PRES.  1 

S.  VAP. PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent  > 

(Kg/Kg  ) 

(Millibar) 

(Mi  1 libar ) 

(Kel  .xM-2/3) 

18.35 

12.619 

13.783 

13.962 

9.546E-03 

86.96 

7.738E-03 

12.582 

14.468 

NO  DATA 

HEIGHT,  Z2 

POT . TEMP .2 

VIR . TFMP .2 

V. POT. TEMP .2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 

2  VAP  PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

v  Meters ) 

(Celsius) 

(Celsius) 

(Cel s : us) 

(Kg/«3) 

(Percent ) 

(Kq/Kg) 

(Millibar  > 

(Millibar  > 

(Kel . xM-2/3) 

9.20 

12.681 

1 3 . 933 

14.023 

9.534E-03 

85.94 

7.724E-03 

12.573 

1 4 . 629 

NO  DATA 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031230 
12:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2*LOUER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


ST  AH 1 1  ITY 


FLUX  PARAMETERS 
<4-UP,-*D0UN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  <4=INCR.UITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
<  *-Stabl*»,-  =  Unstable) 

-  0 .200  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=(Z1 *72) 1/2 
12.99 

//L  AT  GMH 
-0.225 

Z/L  AT  10  METERS 
-0.173 

// 1  AT  Zt 
0  .  TIB 

Z/L  AT  72 
0.159 

MON IN- OBUKHOV  LENGTH 
(Meters) 

-5.  7721  01 


MOMENTUM  FLUX 
(Nt/«2) 

-B.28F-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.54E-05 

LA T. HEAT  FLUX 
(Uatts/«2> 

62 HE  01 

SF  N . HEAT  FLUX 
(Watts/«2> 

2.01E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/«2> 

7.08E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatt»/«2) 

-6.25E  02 


FRICTION  VFLOCITY 
<  Meter  s/sec ) 
2.590E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-7.954E-05 


SCAI  ING  POT .  TEMP . 
(Kel v  in ) 

-6.218E-02 


ROUGHNESS  LENGTH 
(Meters) 
4.621E-05 


DRAG  COEF .  AT  10  METERS 
( Dmensionless ) 

1 . 7M 71  -03 


GENERAL  FORM : DN/DZ= 

I ( N1 -N2 ))/ILn(Z1/Z2>« 
(Z1*Z2>1/21 

N*UIND  SPEFD  (M/sec ) 
Z*HE IGHT  (Meters) 
DUS/DZ*  3.44E-02 


N^SPEC . HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ=  -B.92E-06 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -6.97E-03 


GENERAL  FORM N ' SLOPE* 
t (LnZt-PSl)-(LnZ2-PSI > 1/ 
IN1-N2) 

N=WI ND  SPFED  (H/sec  ) 

Z-HE I  GMT  (H)  Vert. Axis 
PSI=PSIl 

US  SLOPE-  1 54F  00 

N-SPEC. HUMIDITY  (Kg/Kg> 
Z-HEIGHT  (M)  Vert. A* is 
PSI -PSI2 

SH  SLOPE  *  -6. 8  BE  0  3 

N-POT.TFHP . (Kelvin) 
Z-HEIGHT  < M )  Vert  Axis 
PSI-PSI2 

PTK  SL  OPE»=  -8.69F  00 

N*LnTEHP .STRUC. (KiM  2/3) 
Z-HEIGHT  (M)  Vert. A* is 
PS I -NONE 

CT2  SLOPE =NO  DATA 


PS  II  AT  71  = 
PSI1  AT  7 2* 
PS  12  A 1  71* 
PS  12  AT  72= 


(1 .592145 
I) .  37B999 
0 . 393729 
0.246973 


BOWEN  RATIO 
(no  units) 

0 . 320 


»  GFNFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  KARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCEIERATION  TUR.PRANDTL 
(M/sec  2)  NUMBER 

9  7959  0 . 74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SEN  HEAT 

TRANSF.COFF 

0.92E-I3 


BULK 

MOISTURE 
1 RANSF.COEF 
1 .32E-03 


AIR  DENSITY 
<Kg/n3 ) 

1 .2341 


»  GFNFRAL  NOTES : 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
Compulation  executed  by  insertion  oft 


AIR  SPECIFIC  HEAT 
(  ITcal  .  /Kg  Kel  .  ) 
2.4167E  02 


SHI-9H2"  ♦/-  .001-3  Kg/Kg. 


MATER  L AT . HEAT  VAP . 
(ITcal  /Kg) 

5.9024E  0”, 


*  CONTINUED  ON  NF X I  PAGF 


110 


RUN  NUMBER :  7905031230  MARINE  SURFACE  LAYER 

START  TIME:  12:35:10  PST  NRL  HI CROMETE UROLOGY 

START  DATE:  3  hay  IV79  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETEOROLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Cel*iu*> 
12.573 

HEIGHT 

10.00 


WIND  SPEED 
(Met er/«ec > 


POT, TEMP. 
(Cel»ius) 
12.671 


DEW  POINT 
(Celsius) 
10.31 

VIR .TEMP . 
(Celsius ) 
13.915 


TEMP . STRUC .  BAR . PRFS . 
(KelxM-2/3)  (Millibar) 
NO  DATA  1017.07 


V. POT. TEMP . 

(Celsius) 

14.013 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.035  -1.263 


ABS .HUMID , 
(Kg/«3> 

9 . 536E-03 


REL .HUMID. 
(Percent ) 
86 . 06 


SPEC. HUMID. 
(Kg/Kg) 
7.726E-03 


POT-UT  TEMP 
(Kelvin) 

-1 .165 

VAP , PRES  . 
(Mil 1 ibar s> 
12.574 


*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦■UP, —DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


VIR-UT  TEMP 
(Kelvin) 
0.000 

S .VAP .PRES. 
(Millibar*) 
14.610 


V.POT-WT  TEMP 
(Kelvin ) 

0.178 

REF. INDEX 
(Kel . aH-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(  *-*8  table,  —Un* table  > 
-0.125  AT  CMH 

GF.OMETRIC  MEAN  HEIGHT 
(Meter)  GMH»( Zl »Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.144 

Z/L  AT  10  METERS 

-0.111 

MONIN-OBUKMOV  LENGTH 
(Meter*) 

-9.02BE  01 


MOMENTUM  FLUX 
(Nt/«2) 

-6.32E-02 

HUMIDITY  FLUX 
(Kg/sec  nZ) 

2.23E-D3 

LAT.HFAT  FLUX 
(Ua  1 ts/«2) 

3.51E  01 

SFN.HEAT  FLUX 
(Watt*/«2) 

1.1 7E  01 

SKY  AND  SOLAR  HEAT  FLU) 
(Wat  t  »/*2 ) 

-7.08E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/r*2) 

-6.41E  02 

BOWEN  RATIO 
(no  units) 

0.212 


FRICTION  VELOCITY 
(Meters/sec ) 

2.263E-01 

SCALING  SPEC . HUMID . 
(Kg/Kg  > 

-7.905E-O5 

SCALING  POT. TEMP . 
(Kelvin) 

-4. 130F-O2 

ROUGHNESS  LENGTH 
(Meter*) 

2 . 6S6E-05 

DRAG  COFF.AT  10  MFTERS 
(DinenuonlesU 
1 . O04E-O3 


WITH  LONG.  VELOCITY 
(Meter ?/sec2> 

-5. 123E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

2 . 231E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel . /sec  > 
9.367E03 


AIR  DENSITY 
(Kg/n3> 

1 .2343 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4167E  02 

WATER  LAT.HEAT  VAP. 
(ITcal . /Kg) 

S.9020E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar  ) 

15.885 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3> 

1  . 199E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1018.27 


«  MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  I0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HF  AT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 

HUMIDITY 

SCL  POT  . 
TEMP  . 

ROUGH. 

LENCTH 

DRAG 

COEF 

140X 

140X 

156X 

1 93X 

106X 

5X 

16X 

c  /  /X 

70X 

115X 

28Z 

98X 

156X 

173X 

I73X 

46X 

44X 

101X 

5X 

6* 

145X 

23X 

67X 

124X 

43  X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031230 
12:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATF:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  1  J : 


STABILITY 


FLUX  PARAMETERS 

< ♦•UP  , —DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦•Stable, --Unstable ) 
-0.167  tO. 021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  7 1 »Z2 ) 1 /2 
12  .*'9 

Z/L  AT  GMH 
-0.1B9  [0.02] 

Z/L  AT  10  METERS 
-0.143  10  02) 

HONJN-ODUKHOV  LENGTH 
(Meter* ) 

-6.880E  01 


MOMENTUM  FLUX 
<N  t /«2> 

-6.77E-02  (6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2 . 29E-I5  1 8 . 0E -  06 ) 

LAT.HEAT  FLUX 
(Wat  t*/*2) 

3.66E  01  1 2 . 0E^0 1 ) 

SfN.HEAT  FLUX 
(Mat  t*/«2) 

1  . 38F  01  (3.  Of  ♦■0  0  ) 

SKY  AND  SOLAR  HF AT  FLUX 
(Mat  ts/*2) 

-7.08E  02  I?  .  OE*01 ) 

TOTAL  HEAT  BUOGET  FLUX 
(Matt*/n2) 

-6.37E  12  13.»Ef011 


FRICTION  VELOCITY 
(Meter  s/sec ) 

2  T38E-0 I  I6.0F-02) 

SCAL IHG  SPEC. HUM \ D  . 
(Kg/Kg) 

-  7.973E-05  ( 3 . OF  - 05 ] 

SCAt ING  POT. TEMP . 

(  K  *-  Ivin  > 

-5.839E-02  12.0E-021 

ROUGHNESS  LENCTH 
( Meter*) 

3.276E-05  [6.0E-05I 

DRAG  COFF.AT  10  MFTERS 
(Meier*) 

)  Z\  1  -*»  *  14 . 0F.-04J 


BOWEN  RATIO 
(no  unit*) 

0  247  10  081 


•  DIFFERENCE  DETMFEN  THE  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VAl  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  MCICHTfD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  ( MHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFFRENCE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCI  POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

TLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

23X 

22X 

16X 

0X 

27X 

OX 

IX 

23X 

8X 

OX 

21X 

17X 

3dX 

•  END  OP  DATA  RUN 
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HAH  I NE  surface  layer  microhftforological  experiment 


NAVAL  RESFARCH  LABURATURY 
AlhOSPHtRIC  PHYSICS  bRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  »  «  »  MICROHFTFOROLOGICAL  DATA  »  «  *  * 


RUN  NUMBER 
START  II  ME 
END  IT ME 
SI  ART  DATE 


79Q503I30G 
1 3s  5:10  PST 
13:35:  0  PST 
3  May  197V  i  DAY  UM> 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Hin 
NOMENCLATURE :  1-UPPER  LEVEL,  2-LOWER  LEVEL 


»  AW A I  OG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No  .  U0 

VI il  I  .REF  .A 


Nc.Ul  No.O? 

UMP.SIRUC.I  TF  rtP  .  ST  RUC  .2 
0  .  OU1  0.001 


Nc  .  U3 
DEW  POINTl 
5.088 


No  .  04 

DEW  P0INT2 
5. 094 


No  .  05 

UIND  SPE EDI 
3.208 


No  .  06 

UIND  SPEED? 
3.155 


No  .07 
BAR .PRES. 2 
5.068 


Nc  .  08 
SKY  RAD  . 
3.706 


N  »  .  I  0 
Pill  K  Ul 
4  .  I  64 


Na.11  No. 12 

11  Ml*  AC  FREQUENCY  AC  VOI  TACF. 
3  8H8  2.531 


No. 13  No. 14 

MANUAI  FLAG  ZFRO  R|  K  . 
0.001  O.OOl 


No  .  15 
SPARE  A 
0.001 


No  .  1  6 
SPARE  B 
0.001 


No  .  17 

VOLT .REF  .  b 

6.205 


No  .09 
UIND  DIR. 

5.270 


Dll-ITAI  CHANNFt 

RAW  DATA 

(AVLKAGF ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

UIND  SPEED  ESCARPMENT  CORRECTIONS: 

w«  .  \ 

.» 

UPUTND  NEAR 

UPWIND  l  AND 

DP  IF  CAI 

DP2FCAL 

UTBFCAL 

US!  EC 

WS2EC 

AIR  Tl ML  .  1 

AIK 

1 EMT-  . . 

HEIGHT/LENGTH 

PATH(Meter s ) 

(Volts) 

( V 3 3  lO 

(Volts) 

(Coeff . ) 

(Coeff. ) 

1411  124844 

14:* 

1  126146 

0.199 

88 

-  0 ,009 

0.000 

0 . 000 

0.992 

0.949 

SYSTEM  HOUST 

KEEPING  PARAMETERS  TRANS!  ATED  INTO  ENCINFFRINC  UNITS: 

MANUAL  FI  AG 

S.RKIJR  COUNT 

DATA  BASE 

VOI  T  .  RFF  .  DF.V 

VOLT  .RFF  .  DF.V 

ZFRO  REF  DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  TAGE 

AC  FREQUENCY 

(No . scans) 

(No 

. scans) 

(No . scans) 

A ( Nc . > . 005V) 

N( No . > .005V) 

(Nc . > . 002V) 

(Nc . >5V ) 

(No . > JH/ ) 

(VAC) 

<Hz) 

0 

U 

180 

0 

0 

0 

0 

0 

115.3 

59.89 

*  OBSFRVtD  M1CROME  TEOROt  OCICAL  PARAMETERS  (INCIUDINC  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  HnM 
»  r.elsu  •; ) 

12 . 484 

WIND  SPFF0I 
<  Meter /set ) 
6. 19 

DFU  POINTl 
(Celsius) 
10.07 

TEMP . STRUC . 1 
(Kel . xM-2/3) 

NO  DATA 

UIND  DIR . 

( Deg .True) 
324 . 2 

BAR .PRFS  .  1 
(Millibar  ) 
1015.95 

SKY  RAD. 

( Uat  t/m2  > 
-5.17E  02 

BULK  UT  TEMP 
(Celsius) 

13 . 802 

MEAN  AIR  TEMP 
(Kelvin) 

285.71  0 

AIR  TCMP.2 
(Celsius) 
12.615 

WIND  SPEED? 

( Meter /sec  > 

5  93 

DFu  POINT? 
(Celsi us) 

10  .  04 

TEMP .STRUC. 2 
(Kel  .  xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL> 
-0.20 

BAR  PRES .2 
(Millibar  > 
1017.05 

LALLIJl  ATED 

M I CRUnkTE UROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 
«  Meters ) 

18.35 

POT. TEMP . 1 

(Celsius) 

12.664 

VT  R . TFMP . 1 

(Celsius) 

13.805 

V. POT. TEMP. 1  ABS . HUMID . 1 
(Celsius)  <Kg/m3) 

13.984  9.375E-03 

REL. HUMID, 1 
<  Percen t  > 
85.18 

SPEC. HUMID. 

(Kg/Kg) 

7.601E-03 

1  VAP. PRES. 1 
(Millibar) 
12.359 

S. VAP. PRES. 1 
(hill ibar  > 
14.510 

REF. INDEX  1 
(Kel . xM-  2/3) 
NO  DATA 

HEIGHT,  Z2 
( Meter  s  > 

9 . 20 

POT. TEMP .2 

(Celsius) 

12.705 

VIR .TFMP  .2 
(Celsius) 

1 3 . 933 

V. POT. TFMP. 2  ABS. HUMID. 2 
(Celsius)  (Ky/m3> 

14.023  9.364E-03 

REL. HUMID. 2 
(Percent ) 
84.30 

SPEC. HUMID. 
(Kg/Kg  ) 
7.587E-03 

2  VAP .PRES. 2 
(Millibar ) 
12.350 

S. VAP. PRES. 2 
(Millibar ) 
14.650 

REF.INDEa  2 
(Kel . xM-2/3) 
NO  DATA 

*  CONTINUED  BFLOU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031300 
13:  5:10  PST 
3  Ma y  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  fe/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  =  UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI.UES  ( BUSINGER  ,  1 973)  : 


FLUX  PARAMETERS 

PROFILE  SLOPES 

( a*UP  DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

(♦-INCR.UITH  HEGHT) 

GRAD. RICHARDSON  NUMBFR 
( r=5 fable,  -~Uns  fable) 
-0.188  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH-( Z1 *Z2)l/2 
12.99 

//L  AT  GMH 
•0.212 

Z/L  A F  10  MFTERS 
-0.163 

Z/L  AT  Z1 
-0 . 29? 

Z/L  AT  Z2 
-0.150 

MONIN- OBUKHOV  LENGTH 
(Meters) 

-6. 1 35E  01 


MOMENTUM  FLUX 
(N f/m?) 

-5.59E-02 

HUM  I DI T Y  FLUX 
(Kg/sec  m2) 

2.07E-05 

LAT.HEAT  FLUX 
(Watts/m2> 

5.12E  01 

ST  N . HEAT  FLUX 
(Uat  Ts/m2> 

1  .  06E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Uat  t*/m2) 

-5.17E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/m2> 

-4.5SE  02 


FRICTION  VELOCITY 
(Meters/sec  > 

2. I28E-01 

SCALING  SPEC . HUMD . 
( Kg/Kg  > 

-7.896E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-3 . 999E-0? 


ROUGHNESS  LENGTH 
( Me  t  er  %  > 

?. 062E-05 


DRAG  COEF.  AT  10  METERS 
( Dmtnsi  on  less) 

t  . 6U4I  u j 


GENFRAL  FORM : DN/DZ= 

I (N1-N2) J/ILn<Zl/72)» 
(Z1«Z2)1 /21 

N-UIND  SPEED  (M/sec ) 
Z-HEIGHT  (Meters) 
DWS/DZ-  2.06E-O2 


N-SPEC  HUMIDITY  (Kq/Kg> 
Z= HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z*MEIGHT  (Meters) 
DPT/P7-  -4.52E-03 


GENERAL  FORM : 'H' SLOPE- 
I ( LnZl -PSI)-<LnZ2-PSI ) 3/ 
IN1-N23 

N-WIND  SPEED  (M/s«c> 
Z-HEIGHT  (M)  Vert .Axis 
PSI-PSI1 

US  SLOPE-  1.B8E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -6.85E  03 

N-POT .TEMP . (Kelvin) 
Z-HEICHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -1.3SE  01 

N-LnTEMP . STRUC .  (K  xM-2/3 ) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-NONE 

CT2  SLOPE-MO  DATA 


pan  at  zi  = 

PSD  AT  72= 
PSI2  AT  71= 
PS  12  AT  Z2- 


0.570767 
0.363202 
0 ,378935 
0.236203 


BOUEN  RATIO 
(no  unit?;) 
0,207 


»  CENTRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONS  T  AN r 
( No  urt  itc.) 
n  .4 


GRAVITATION  PROFILE 
AGCEl  FRATION  TUB . PRAND TL 
(M/sec  2)  NUMBER 

9.795V  0,74 


PROF II  E 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK 

SFN  HEAT 
TRAN5P  .  CDF  F  . 
0  .92E-03 


BULK 

MOISTURE 
TRANSF  .COFF  . 
1 .32E-03 


AIR  DENSITY 
(Kg/n3> 

1 . 2339 


•  Cf  NEPAL  NOTTS: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4164E  02 


SHI  SH?-  ♦/-  .  Oflf-3  Kg/Kg. 


HATER  LAT.HEAT  VAP . 
( l’cal ./Kg) 

5.9022E  05 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER-  7905031300  MARINE  SURFACE  LAYER 

START  TIME:  13:  5: ID  PST  NRL  MICH DMETEOROLOGY 

START  DATE:  3  May  197V  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL 

ESTIMATED  MICROMETEOROLOG1CAI  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE;  11  JUN  198C 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 

WIND  SPFFD 

DFW  POINT 

TEMP .STRUC. 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/ser ) 

(Celsius) 

(Kel . *M-2/3> 

(Millibar ) 

(Celsius) 

(Keluin) 

(Kelvin ) 

(Kelvin) 

(Kel vin ) 

12.599 

5.97 

10.04 

NO  DATA 

1016.95 

13.802 

-1 .204 

-1.106 

0.115 

0.213 

HEIGHT 

POT.  TEMP  . 

VIR . TFMP . 

V. POT. TEMP . 

ABS. HUMID . 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S  VAP .PRES  . 

REF. INDEX 

(Meters  > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3) 

(Percent ) 

(Kg/Kg) 

(Mi  1 1 ibar s ) 

(Millibars) 

(Kel . kM-2/3 ) 

10.00 

12.697 

13.917 

14.015 

9.366E-03 

84.40 

7.589E-03 

12.351 

14.634 

NO  DATA 

BULK  AFRODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHE  ET  AL.1970): 


INFERRED 

STABILITY 


GRAD .RICHARDSON  NUMBER 
(♦-Stable, --Un stab  I*} 
-0,183  AT  CMH 

GEOMETRIC  Me  AN  HEIGHT 
(Meter)  GMH*  ( Z1 *Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.207 

Z/L  AT  10  METERS 
-0 . 159 


MONIN-OBUKHOV  LENGTH 
(Meters ) 

-6.286E  01 


FLUX  PARAMETFRS 
(♦-UP,-»DOWN> 


MOMENTUM  FLUX 
<Nt/*2) 

-4.5QE-02 

HUMIDITY  FLUX 
(Kg/ser  *2) 

2.05E-05 

LAT.HFAT  FLUX 
(Watt  %/«;>> 

5.06E  01 

SEN. HE AT  FLUX 
(Uatts/«2> 

1 .OIF  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Hat  t*/*2  > 

-5.17F  02 

TOTAL  HEAI  BUDGET  FLUX 
(Uatts/n?) 

-4.56E  0? 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

1 .909E-01 

SCALING  SPEC . HUMID . 
(Kg/Kg) 

-B.699E-05 

SCAL 1NG  PUT .TEMP . 
(Kelvin) 

-4.227E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .254F-05 

DRAG  COtF . A T  10  METERS 
( Dimension  less ) 

1 , 024E-0J 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter?/*ec2> 

-3.643E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3 ) 

2. 049E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

8. 067E-03 


MISCELLANEOUS 


AIR  DENSITY 
<  Kg/n3 ) 

1 .2341 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4164E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5.9019E  05 

VAP .PRES. AT  WT  LEVEL 
(Mill  ibar ) 

15.849 

ABS. HUMID. AT  W7  LEVEL 
(Kg/«3> 

1  .  197E-02 

BAR. PRES. AT  WT  LEVEL 
(Mil 1 ibar ) 

1018-15 


BOWEN  RAT IO 
(no  umtt.) 

0  199 


MF  ASUREHE  NT  ERROR  ANALYSIS  OF  PARAMF  TER 5  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALIJFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’tor-*: 


GRAD. RICH. 

Z/L 

MOM''  “TUM 

LAI .HEAT 

SFN.HFAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCI .SPEC 

SCL.POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FI  UX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

152* 

152* 

163* 

197* 

117* 

5* 

18* 

314* 

82* 

116* 

35* 

102* 

163* 

175* 

175* 

46* 

43* 

103* 

5* 

6* 

147* 

23* 

66* 

126* 

43* 

40* 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031300 
13  :  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAI. 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  l OWFR  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 

FLUX  PARAMETERS 

STAB  1 1  TTY  <4-UP,-*D0WN>  SCALING  PAR At  IFRS 


GRAD. RICHARDSON  NUMBER 
(♦-^Stable, --Unstable) 
-0.186  10 . 021  AT  CMH 

GFOMETR IC  MFAN  HEIGHT 
(Meter)  r.MH*<  71  *Z?>  1 /2 
12.99 

Z/L  AT  GMH 
-0  209  10.021 

Z/L  AT  10  METERS 
-0.161  10.021 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-6.204E  01 


MOMFNTUM  FLUX 
<Nt/«2) 

-4.74E-02  1 6 . OF  -  02 / 

HUMIDITY  FLUX 
(Kg/sec  «2 ) 

?, 05E-05  (8. 0E  061 

LA  T . HEAT  FLUX 
(Wat  ts/*2) 

5. 07E  01  12 . CE*01 1 

SEN. HEAT  FLUX 
(Ua  1 1 s/n2 ) 

1  . 03E  01  ( 3 . OF ♦O  0  ) 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  rs/«2) 

-5.17E  0?  I  2 . OF *0 1 1 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n?) 

-4.56E  02  13. 01 +01  1 

BOWEN  PATIO 
( n  n  units) 

0.202  (0.081 


TRICTION  VELOCITY 
( Meters/sec > 

1.957E-0J  16 . 0F-021 

SCA1  ING  SPFC.  HUMID. 
(Kg/Kg) 

-B.406F  -05  I3.4t.-0SI 

SCALING  POT. TEMP. 
(Kelvin  > 

-4.049E-0?  I2.0E-021 

ROUGHNESS  LFNCTH 
(Meters) 

1.494E-05  [6.0F-051 

DRAG  COEF.AT  10  METERS 
(Meters) 

ti3  (4.0F-041 


DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALL’CS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFFRFNCL  AND  ARE  -♦or-*: 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPFC 

SCL . POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FUJX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENGTH 

COEF 

1* 

1* 

10% 

1* 

3* 

0* 

0* 

2* 

6* 

5* 

3* 

7* 

30* 

•  END  Of  DATA  RIM 
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MARINE  SURFACE  L AYER  HICROME  TEORQi  OCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABOR A TOR Y 
AT MOSPHFR IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •  *  »  MICROHETEORULOGICAL  DATA  •  *  u 


RUN  NUMBER: 
START  TIME: 
END  TIME: 
START  DATE; 


7905031330 
13:33:10  PSf 
14:  5:  0  PST 
3  May  1979  (DAY 


PRINT  DATF:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNEL S>:  6/Hm 
DATA  AUER AG INC  PERIOD:  30  Mm 
NOMENCLATURE:  1*UPP£R  LEVEL,  2‘LOWER  LEVEL 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No  .  00 

No  .  01 

No  .  0? 

No  .  03 

No  .04 

No  .  05 

No  .  06 

No  .07 

No  .08 

No  .  09 

VOLT.RFF.A 

TEMP  STRUC.  1 

TEMP.  STRUC 

.2  Of W  POIN7I 

DEW  P0IN72 

WIND  SPEtDl 

WIND  SPEED2 

BAR .PRES.  2 

SKY  RAD. 

WIND  DIR 

6.205 

0  001 

0 . 001 

5.057 

5  063 

3.316 

3  231 

5.061 

2.099 

5.215 

No  .  1  0 

No  .  1 1 

No  .  12 

No.  13 

No  .  14 

No.  15 

No  .16 

No.  J7 

BUI K  WT  TEMP 

AC  FREQUENCY 

AC  VUl  TACF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .RFF  .B 

4.138 

3  883 

2.531 

0  .  001 

0.001 

0  .  001 

0  .  001 

6.205 

•  DIGITAL  CHANNFL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECT IONS ; 

No  .  I 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DPPFCAL 

UTBFCAL 

US1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEICHr/LENGTK 

PATH(Meter* ) 

(Volts) 

(Volt*) 

(Volt*) 

(Cceff . ) 

(Coeff  ,  ) 

1411  125391 

1421  126832 

0.199 

84 

-0  .  009 

0  .000 

0.000 

0 .992 

0.949 

u  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BA'iE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT. REF. DFV  VOLT . REF . DEV  ZERO  REF , DEV 
A<  No  .  >  .  005V)  B(No  .  >  .  0C5V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No . >5V>  (No , > 1  Hi > 

0  0 


AC  VOLTAGE 
(VAC) 

115.3 


AC  FREQUENCY 
(H*  ) 
t>9 , 88 


s  OBSERVED  MICROME TEOROl  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP.  I 
(Celsius) 
IS, 559 

AIR  TEMP. 2 
(Celsius) 
12.683 


WIND  SPEED1 
(Meter /sec  > 
6.40 

WIND  SPEED? 
(Meter/sec  > 


DEW  POINT  1 
(Celsi us ) 
9.88 

DEW  POINT? 
( Cel  si  us) 
9.07 


TEMP  . STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

TEMP  .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 


•  CALCULATED  MICRUMETEOROLOG ICAL  PARAMETERS: 


HEIGHT,  Z1 

(Meters) 

18.35 


POT .TEMP . 1 

(Celsius) 

12.739 


HEIGHT,  Z2  POT . TEMP . 2 
(Meters)  (Celsius) 

9.20  12.773 


VIR , TEMP . 1 

(Celsius) 

13-863 

VIR . TFMP .2 

(Celsius) 

13.987 


V  POT . TEMP . 
(Celsius) 

14  043 


APS. HUMID.  1 
(Kg/«3> 

9.25 8E-03 


WIND  DIR. 
(Deg . True) 
322.  3 


BAR .PRES. 1 
(Millibar) 
1015.86 


sky  Rad. 

(Wa»t/n2) 
-4.04E  02 


TIDE  TABLE  BAR . PRES • 2 
(Meter  MSL)  (Millibar) 
-0.1?  1016.95 


V. POT. TEMP. 2  A%S . HUMID ■ 2 
(Celsius)  (Kg/«3> 

14.077  V.P55E-03 


REL .HUMID. 1 
(Percent ) 
83.73 

REL  HUMID. 2 
(Percent ) 
82.97 


SPEC . HUMID . 1  VAP.PRES.l 


(Kg/Kg) 

7. 5 08E-03 


(Millibar  > 
12.208 


SPEC. HUMID. 2  VAP.PRES2 
(Kg/Kg)  (Millibar) 
7.501E-03  12.209 


BULK  WT  TFMP  MF AN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.776  28 5.701 


S. VAP.PRES.l  REF. INDEX  1 
(Millibar)  (Kel  .  kM-2/3) 
14 .580  NO  DATA 

S. VAP.PRES.L  REF. INDEX  2 
(Millibar)  (Kelxh-2/3) 
14.715  NO  DATA 


•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


79030 Jt 330 
13:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  HICROMETFOROIOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCl  MIME :  1- UPPER  LEVEL,  2^LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , f 973) : 


STABll ITY 


FLUX  PARAMETERS 
(♦"UP, -"DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  <+=INCR.WITH  HEIGHT) 


CRAD. RICHARDSON  NUMBCR 
(  ^Stable, --Unstable) 
-0.129  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH*(Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 .147 

Z/L  AT  10  METERS 
-0.113 

Z/L  AT  Z1 
-0.207 

Z/L  AT  Z2 
-0.104 

MON IN-OBIJKHOV  LENGTH 
(Meter*) 

-8.831E  01 


MOMENTUM  FLUX 
<Nt /n2) 

-6. 12E-02 

HUMIDITY  FI  UX 
(Kg/sec  «2) 

2. 0BE-05 

LA  T  .  HEAT  FLUX 
<Watt«/n2) 

5.14E  01 

HEN. HEAT  FLUX 
(Wet t*/*2> 

9.06E  00 

SKY  AND  SOLAR  HFAT  FLUX 
<Watt*/«2> 

-4.04E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Wa*t*/n2> 

-3.44E  02 


FRICTION  VELOCITY 
(Meters/sec  > 
2.228E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-7.565E-03 


SCALING  POT.  TEMP. 
(Kel vie) 

-3.257E-02 


ROUGHNESS  LENGTH 
(Meter*) 
2.514E-05 


DRAG  COEF.  AT  10  METERS 
(Dlnen*ion le** ) 

1  . 630t  03 


GENFRAL  FORM : DN/DZ" 

( (N1-N2) )/CLn(Zl/Z2>« 
(Z1«Z2)1/21 

N*UIND  SPEED  <«/*ec> 

Z "HEIGHT  (Meter*) 
DWS/DZ-  3.20E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z -HEIGHT  (Meter*) 
DSH/DZ*  -8.92E-06 


N»POT .TEMP . (Kelvin) 
Z "HEIGHT  (Meter*) 
DPT/DZ"  -3.84E-03 


GENERAL  FORM : ' N ' SLOPE* 
l(LnZ1-PSI)-(LnZ2-PSI) 1/ 
INI-N21 

N*wr«0  SPEED  (fl/*ec  ) 
Z-HEIGHT  (M)  Vert.  Am* 
PSI-PSIl 

WS  SLOPE*  1 . 80E  00 

N*SPEC  HUMIDITY  (Kg/Kg) 
Z*HE  1GHT  (M)  Vert. An* 
PSI*PSI? 

SM  SLOPE"  -7.15F  03 

N*POT . TEMP . (Kelvin) 

2 “HEIGHT  (M )  Vert. An* 
PSI “PSI2 

PTK  SLOPE =  -1.66E  01 

N-LnTEMP .STRUC . (KxM-2/3> 
Z*HE  ICHT  (M)  Vert.  An* 
PSI "NONE 

CT2  SLOPE *N0  DATA 


PSI 1  AT  71-  0  452712 
PStl  AT  Z2<*  0.278169 
PS12  AT  Z1-  0.297480 
PS12  AT  Z2-  0.170663 


BOWEN  RATIO 
(nt  unit*) 
0.176 


•  GENFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

CON'-  .ANT 
(No  unit*) 

0.4 


GRAVITATION 
ACCE1  ERATION 
(M/*#c  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR  SCHMIDT 
NUMBER 
0.74 


BULK 

SFN  HEAT 
TRAN8F . COEF 
0.92E-03 


BULK 

MOISTURE 
TRAN9F.CDFF. 
1 .32E-03 


AIR  DENSITY 
<Kg/«3> 

1  .2335 


•  GENERAL  NOTET ; 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slope  ond/or  Partial  Derivative. 
CaMputafton  executed  by  in«#rtion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4162E  02 


SH1-SH2-  ♦  /-  . 0  BE  - 3  Kg/Kg. 


WATER  LAT . HEAT  VAP , 
(ITcal  ,/Kg > 

3  •  90 1  BE  1)3 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER i  790503t330 

START  TIME:  13:35:10  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  CALL  CHANNELS)  /./Mir. 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  I FN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

(Celsi v*> 

( Meter/sec ) 

(Celsius ) 

(Kel . *M-2/3) 

(Millibar) 

(Celsi us) 

(Kel vin ) 

(Kelvin) 

12.668 

6.15 

9.87 

NO  DATA 

1016.86 

13.776 

-1108 

-1.010 

HFIGHT 

POT. TEMP . 

VIR .TEMP . 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

( Percent ) 

(Kg/Kg ) 

(Mill ibar  s ) 

10.00 

12.766 

13.972 

14.070 

9.256E-03 

83.06 

7 . 502E-0  3 

12,209 

«  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 

INFERRED  FLUX  PARAMETERS  I NFFRRED  INFERRED  MEAN  VERTICAL 

STABILITY  <+=UP,-=DOWN>  SCALING  PARAMETERS  VELOCITY  COVARIANCE 


VIR-WT  TEMP 
(Kelvin) 
0.196 

S.VAP  PRES . 
(Millibars) 
14.699 


V.POT-Ur  TEMP 
( Kelvin ) 

0 .294 

REF . 1 NDEX 
(Kel  xM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
<  +=Stab l v , --Unstable) 
-0  .  156  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  GMH=<Z1 *Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.178 

Z/L  AT  10  METERS 
-0.137 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-7.317E  01 


MOMENTUM  FLUX 
<Nt/«2> 

-4.B3E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2. 1 8E~  05 

LAT.HEAT  FLUX 
<Uatts/n2> 

5.4DE  01 

SEN. HEAT  FLUX 
<Watts/n2) 

9.62E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Watts/*2> 

-4.04E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/n2> 

-3.41E  02 

BOWEN  RATIO 
(no  units) 

0.178 


FRICTION  VELOCITY 
<  Meter a/sec ) 

1 . 978E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kq) 

-8 . 950EI-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3.099E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 483E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless  > 

1 . 036E-03 


WITH  LONG.  VELOCITY 
( Meter2/sec2 ) 

-3.91  IE-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2. 184E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel  .  /sec  > 
7.712E-03 


AIR  Dt  (SI T Y 
( Kg/n3 ) 

1 .2338 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4162E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kg) 

5.90I5E  05 

VAP .PRES. AT  UT  LFVEL 
(Hi  1 1  ibar  ) 

15.821 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  195E-Q2 

BAR  .  PRES  .  AT  -T  I.F.VEL 
(Millibar) 

1018.06 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCI .SPEC 

HUMIDITY 

SCI .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

1 45X 

145X 

1 47X 

186X 

1  09X 

5X 

2 1 X 

295X 

74X 

1  13X 

36% 

94% 

147% 

179Z 

179X 

46X 

43X 

107X 

5X 

7X 

1 50X 

23X 

66X 

1  3  OX 

43% 

40% 

•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905031330 
13:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  ( ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ] : 


FLUX  PARAMETERS 
<+=UP , -*DOWN ) 


SCALING  PARAMETERS 


THE  ABOVE  RESPECTIVE  MEASURE  MFNT  ERRORS 


GRAD. RICHARDSON  NUMBER 
(♦*St able ^-Unstable) 
-0.140  10 . 021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«< Z1 »Z? ) 1 /2 
12.99 

Z/L  AT  GMH 
-0.161  10.021 

Z/L  AT  10  METERS 
-0.124  10.021 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-B.092E  01 


MOMENTUM  FLUX 
(Nt/n2> 

-5.13F-02  [6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.16E-05  I8.0E-061 

LAT.HEAT  FLUX 
(Wat  ts/«2> 

5.35F  01  ( ? . 0E *0 1 1 

SEN. HEAT  FLUX 
(Wat t*/«2> 

9.34E  00  ( 3 . OE+00 ) 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  ts/«2) 

-4 . 04E  02  (2 . 0E*01 1 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/«2> 

-3.41E  02  t  3.0E»01  1 

BOWEN  RATIO 
(no  unit*) 

0.178  ID  OR] 


FRICTION  VELOCITY 
( Meters/sec ) 

2 • 037E -0 1  16.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kq  > 

B.439E-Q5  13.0E-051 

SCAl ING  POT. TEMP . 
(Kelvin) 

-3.3>5E-02  12.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

I.B08E-05  1 6 . 0E-05 1 

DRAG  COFF  AT  10  METERS 
<  Meter  s  > 

1  16  U  -  U 1  14  OF  -041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  PARAMETER  VAl  UF  S  AS  COMPUTED  VIA  THI  STANDARD  DFVlAlION  FROM  EMHFR  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFHf  NT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOIUTF  VAl  UE  IS  LARGER)  All  VAl  UF S  ARE 
l ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦•r-". 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  1 OM 


MOMENTUM 

FLUX 


L AT  HEAT 
FLUX 


SEN. HEAT 
FLUX 


SKY  RAD. 
FLUX 


TOTAL  HF  AT 
F  l  UX 


BOWEN 
RAT  10 


FRICTION  SCI  SPET  SCI  POT 
Vf  l  or  IT  Y  HUMID!  I  Y  TEMP 


ROUGH 

LENGTH 


DP  AC. 
t  01  F 


I0X  10X  12X 


3X 


3X 


OX 


IX 


IX  7X 


HX  1 IX 


9X 


,1 


MAR 2 NF  SURFACE  LAYER  hlCROME TFQRQLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  *  MICROMETEUROLOCICAL  DATA  •  *  «  a 


RUN  NUMBER; 

7905031400 

PRINT  DATF : 

11  JUN  1980 

START  TIME: 

14 t  5:10  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  6/Hin 

FND  TIME: 

14:35:  0  PST 

DATA  AVERAGING  PER  IDO:  30 

Min 

START  DATE: 

3  Hay  1979 

(DAY  123) 

NOMENCLATURE i 

l-UPPER  LEVEL,  2*L0Wt'' 

'EL 

•  ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC > 

t 

No  .  00 

Nc  .01 

No  .  02 

No  .03 

No  .04 

No  .  05 

No  .  06 

No  .07 

No  .08 

No  09 

VOLT. REF  .A 

TEMP. STRUC. 

1  TEMP. STRUC. 

2  DEW  POINTI 

DF.W  POINTS 

WIND  SPEEDI 

WIND  8PEED2 

BAR  PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0  -001 

0.001 

5.057 

5.062 

3  389 

3.342 

5.051 

2.857 

5.075 

No  .  10 

No  .  11 

No  .  12 

No  .13 

No  .  14 

No. 15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOl TAGF 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOLT .REF ,B 

4.  136 

3.841 

2.530 

0  .  001 

0  ■  0  0  1 

0.001 

0-001 

6.205 

*  digital  CHANNEL  RAW  data 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP IF CAL 

DP 2FC AL 

WTBFCAL 

WSIEC 

US2EC 

AIR  TEMP . 1 

AIR  TcMP.2 

HEIGHT/LENGTH 

PATH( Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff . ) 

1411  12S331 

1421  126534 

0.183 

112 

-0.009 

0.000 

0.000 

0 .992 

0  .952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF. DEV 

VOLT .REF. DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(Ne .scans) 

(No . scans  > 

A( No . ) . 0  0  5V ) 

B(No . > .005V) 

(No . > . 002V) 

(No . >5V) 

(No  .  MHz) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59.84 

*  OHSFRVED  MICROMETEOROlOCICAl.  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP  .  1 
(Celsius) 
12.533 


WIND  SPEEDI 
(Meter/sec ) 
4 .  54 


DEW  POINTI 
(Celsius) 
9.80 


TEMP . STRUC . I 
(Kel . kM-2/3) 
NO  DATA 


WIND  DIR. 
(Deg .True) 
317.6 


BAR. PRES. I 
(Millibar ) 
1015.70 


SKY  RAD. 
(Watt/«2) 
-3.98E  02 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.775  285.753 


AIR  TEMP. 2 
(Celsius) 
12.653 


WIND  SPEEDS 
(Me ter /sec ) 
6.30 


DEW  POINT2 
( Cel  si  us) 
9.85 


TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 


TIDE  TABLE 
(Meter  HSL > 
-0 . 04 


BAR. PRES. 2 
(Millibar) 
1016.80 


*  CALCULATED  NICROMETEORDLOGICAL  PARAMETERS: 


HEIGHT,  Z1 

(Meters) 

10.35 


POT. TEMP. 1 
(Celsi us) 
12.713 


VIR .TEMP . 1 

(Celsius) 

13.837 


V.  POT .TEMP . 1 

(Celsius) 

14.017 


APS. HUMID. I 

(Kg/in3) 

9.254E-03 


REL. HUMID. 1 
(Percent ) 
83.84 


SPEC. HUMID. 1 

(Kg/Kq) 

7.506E-03 


VAP .PRES. 1 
( Millibar ) 
12.202 


S  VAP .PRES. 1 

(Millibar) 

14.553 


REF. INDEX  l 
(Kel.*M-2/3) 
NO  DATA 


HF1GHT,  Z2 
(Meters) 
9.20 


POT. TEMP. 2 

(Celsius) 

12.744 


VIR. TEMP. 2 

(Celsius) 

13.955 


V. POT. TEMP. 2 

(Celsius) 

14.045 


ABS . HUMID . 2 

(Kg/n3> 

9.243E-03 


REL. HUMID. 2 
(Percent  > 
83.03 


SPEC. HUMID. 

(Kq/Kq) 

7.491E-03 


VAP .PRES. 2 
(Millibar ) 
12.191 


S. VAP. PRES. 2 
(Millibar ) 
14.684 


REF. INDEX  2 
(Kel . *M-2/3> 
NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905031400 
14:  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMCTEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1)  JUN  19B0 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1 973) : 


STABI1  ITY 


FLUX  PARAMETF.RS 
(♦-UP,—  DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦-‘Stable, --Unstable) 
-0.163  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 »Z2 ) 1 /2 
12.79 

7/L  AT  GMH 
-0.185 

Z/L  AT  10  METERS 
-fl.142 

Z/L  AT  Z1 
-0 ,?6l 

Z/L  AT  Z2 
-0.131 

MONIN-OBUKrOV  LENGTH 
(Meters) 

-7 . 018E  01 


MOMENTUM  FLUX 
(Nt /n2) 

-4.63F-02 

HUMIDITY  FLUX 
(Kg/sec  n?) 

1 . 86E-05 

L AT. HEAT  FLUX 
(Matt*/«2 ) 

4.59E  01 

SEN. HEAT  FLUX 
(Wat  ts/«2) 

7.21E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<  Wat  ts/*2 ) 

-3.98E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat ts/«2) 

-3.45E  02 


FRICTION  VELOCITY 
(Meters/sec ) 
l .938E-01 

SCALING  SPEC .HUMD . 
(Kq/Kq) 

-7 , 770E-O5 


SCALING  POT.  TEMP. 
(Kelvin ) 

-2.979E-02 


ROUGHNESS  LENGTH 
(Meters) 

1 .349E-05 


DRAG  COEF.  AT  10  NFTERS 
( Dinensi onless) 

1  .  1 73E  03 


GENFRAL  FORM : DN/DZ* 

I (N1-N2) l/lLn(Zl/Z2>« 
( Z1«Z2> 1/21 

N-WIND  SPEED  (M/sec > 

Z -HEIGHT  (Meters) 
DWS/DZ*  2.67E-02 


N-SPEC. HUMIDITY  <Kg/Kg) 
Z-HEICHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  -3.42E-03 


GENERAL  FORM N ' SLOPE* 
t (LnZl-PSI )- <LnZ2-PSr >1/ 
(N1-N21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert. A»is 
PSI-PSI1 

WS  SLOPE-  2.06E  00 

N-SPEC, HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert. Axis 
PS1-PSI2 

SH  SLOPE*  -6.96E  03 

N-POT.TEMP . (Kelvin) 
Z-HEICMT  (M)  Vert. Axis 
PSI*P5I2 

PTK  SLOPE-  -1 . 8 1 E  01 

N*LnTEMP .STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-NONE 

CT 2  SLOPE-NO  DATA 


PSI1  AT  1 1-  0.525368 

PSI1  AT  22=  0.330046 

PSI2  AT  Zl-  0.347554 
PS I 2  AT  *2-  0.213672 


BOWEN  RATIO 
(no  units) 
0.157 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR  PRANDTl 

TUR. SCHMIDT 

SEN  MEAT 

MOISTURE 

AIR  DENSITY 

(No  vmts) 

(M/*ec  2) 

NUMBER 

NUMBER 

TRANPf  .COEF. 

TRAM3F.C0EF . 

(Kg/n3> 

0 . 4 

9,7959 

0.74 

0.  74 

0.92E-03 

132E-03 

1 . 2335 

•  GENERAL  NOTES: 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal./Kq  Kel.) 
2.4162E  02 


SHI  SM2»  ♦/-  .08E-3  Kq/Kq. 


WATER  LAT.HEAT  VAP. 
(ITcal ./Kq> 

5.9019E  05 


CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER  .  79050  31 4U  l 

START  TINE  I A  .  5:10  Phi 

SIART  DATE:  3  May  1979  (DAY  123) 


NARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  iUN  1980 

DATA  SANPLINC  R»vl£  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD;  30  Min 


(StirATED  NI CRONE 1 EOROLOGI CAL  PARAMETl  RS  AT  TEN  NETERSi 


AIR  TFMP 

WIND  SPEED 

DEW  POINT 

TF.MP  .5TRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V .POT-WT  TEMP 

(Cel sius) 

<  Meter /sec  > 

(Celsius) 

(Kel . *M-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

iKelvin) 

12  639 

6  33 

9.85 

NO  DATA 

1016.70 

1 3 . 775 

-1 . 136 

-1 .038 

0.166 

0.264 

HF IGHl 

POT .TEMP . 

VIR  .  1EMP  . 

V. POT. TEMP . 

ABS. HUMID . 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S.VAP .PRES  - 

REF. INDEX 

<  Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/m3) 

(Percent  > 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . *M-2/3) 

10  0  0 

12.737 

13.941 

14.039 

9.244E-03 

83.12 

7.493E-03 

12.193 

14.669 

NO  DATA 

DU  X  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  < F91EHE  £T  AL,I978>: 


Interred 

stability 


OR AD  RICHARDSON  NUMBER 
l »-Siib le, --Unstiblf ) 

-o  146  at  cmh 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CNH*< 7.1*22)1/2 
12  99 

Z/L  AT  GMH 
-0,167 

Z/L  AT  10  METERS 
-0 . 128 

MON  IN-OBUKHOV  LENGTH 
(Meters) 

-7.785E  01 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


FLUX  PARAMETERS 
(♦■UP ,-»DOWN) 


MOMENTUM  FLUX 
(Nt/e2> 

-5. 17E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 
2.25E-05 

LAT.HFAT  FLUX 
(Wat  ts/«2) 
5.57E  01 

f.FN.HEAT  FLUX 
<Uatts/n2) 

1  .  00E  01 


TOTAL  HEAT  BUDGET  FLUX 
<Watts/n2> 

-3.33E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2, 048E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-B.926E-05 

SCALING  POT, TEMP. 
(Kelvin) 

-3.928E-02 

ROUGHNESS  LENGTH 
(Meter*) 

1 . 738E-05 


WITH  LONG.  VELOCITY 
<Meter2/sec2) 

-4. 192E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg /sec  n3) 
2.255E-05 

WITH  POT, TEMPERATURE 
(Meter  Kel . /sec ) 
8.042E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/«3> 

1.2337 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4162E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9017E  05 

VAP .PRES. AT  WT  LEVEL 
(Millibar) 

15.817 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3) 

1  ■  194E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017.90 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  METERS 
(Watt«/n2>  (Dinensionless) 

-3.98E  02  1 .048E-03 


BOWEN  RATIO 
(no  units) 

0  .  180 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARF  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES,  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor-*; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH . 

DRAC 

NO. AT  GMH 

AT  19M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

176% 

176% 

184% 

209% 

135% 

5% 

22% 

344% 

92% 

117% 

43% 

112% 

104% 

178% 

17871 

46% 

43% 

106% 

5% 

7% 

149% 

23% 

66% 

129% 

43% 

40% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


790S031 400 
14:  5:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INI  1 : 

FLUX  PARAMETERS 

STAB  II  I TY  <*=UP  ,-=»DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,-- Unstable) 
-0.155  [  0  .  02  J  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  GMH- <Z1 *Z2> 1/2 
12.97 

Z/L  AT  CMH 
-0.176  10.021 

Z/L  AT  10  METERS 
-0.136  (0.021 

MONIN-ORUKHOV  LENGTH 
(Meters ) 

-7.379E  01 


MOMENTUM  FLUX 
(Nt/*2> 

-5.06E-02  1 6 . OE-021 

HUMIDITY  Fl.UX 
(Kq/sec  m2) 

2.17E-05  (R.0F-061 

LAT.HEAT  FLUX 
(Wat  T*/*2> 

5.40E  01  ( 2 . 0E+0 1 1 

SEN. HFAT  FLUX 
(Uatts/n2) 

8.79E  00  [3.0E+001 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  f s/m2 ) 

-3.90E  02  (2.0E+G11 

TOTAL  HEAT  BUDGET  FLUX 
( Watts/*;?) 

-3  36E  02  (3.0L>01  1 

HOWEN  RATIO 
(no  units) 

0.173  [0.0BJ 


FRICTION  VELOCITY 
( Meter  s/sec  ) 

2.026E-01  (6. 0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-8.510E-05  (3.0E-031 

SCALING  POT. TEMP. 
(Kelvin) 

-3.216E-02  12. OE-021 

ROUGHNESS  LENGTH 
(Meters) 

1 . 6 JOE- 05  C6.0E-05I 

DRAG  COEF.AT  10  MFTERS 
(Meter*) 

\  .0/01  «-)  14.0E-041 


DIFFERENCE  BF  TUFFN  THF  PROF  II E  AND  BULK  AF  RODYNAMIC  DERIVED  PARAME TER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WFlGHtfD  COMPOSITE  VAl Uf  OR  MFASURFMf NT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
1  1SIED  IN  PFRCFNT  DIFFFRFNCF  AND  ARF  "♦or-": 


GRAD . RICm 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO  A (  GMH 

A  I  1  0M 

f  l  UX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

5% 

*X 

5% 

11% 

16% 

ox 

2% 

7% 

3% 

7% 

16% 

4% 

7X 

END  OF  DATA 

RIIN 
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MARINE  SURFACE  LAYER  MlCROME  IFOROl  OGICAL  EXPERIMENT 

NAVAL  RESEARCH  l ABORATUR Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  INF  ATMOSPHERIC  RESEARCH  STATION 
SAN  nIEOLAS  ISLAND,  CALIFORNIA 

•  ft  «  «  MlCROME  T  FOR  01 OGICAL  DA  I A  *  *  •  * 


RUN  NUMBER 
START  TIME 
FND  TIME 
START  DATE 


7905031430 
14:35:10  PST 
15:  5:  0  PST 
3  May  1979  (DAY  121) 


ANAI OG  CHANNEL  RAW  DATA  (AVERAGE  VDC ) : 


PRINT  DATE  1 l  JUN  1980 

DATA  SAMPLING  RATE  (ALL  l.  HANNfc  IS);  6/Min 
DATA  AVERAGING  PERIUD:  30  M)» 

NOMENCLATURE:  1  :  UPPER  l  F  Vf  l  ,  LOWER  LF.VEL 


No  .  00 

VOLT  RFF.A 
6.205 


No. 01  No. 02  No. 03 

TEMP . STRUC . 1  TEMP.S1RUC.2  DEU  POtNTj 
0.001  0.001  4.972 


No  04 

DF.W  P0INT2 
4 . 786 


No  .  05 

WIND  SHE  EDI 
3  808 


No. 06  No  07 

WIND  GPFED2  BAR. PRES 
3-712  5.037 


Nc  .  08 
5K  Y  RAD  . 
2.625 


No . 1 0  No. 11  No. 12 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOl  TAGE 
4.169  3  860  2.5.10 


No . 13  No • 14 

MANUAL  FLAG  ZERO  REF. 
0.001  0.001 


no  .  r, 
SPARE  A 
0  001 


16 


SPARE  B 
ll  .  0U1 


NO  17 

v£H  T  REF  B 
6 . 205 


DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA,  FIELD  CAL  I  PR  A l I  ON  AND  WIND  SPEED  ESCARPMENT  CORRECT  IONS; 


No . 1  No. 2 

AIR  TEMP . 1  AIR  TEMP .2 

1411  125762  1421  126935 


UPWIND  NEAR  UPWIND  LAND  DP  1  f  CAL  I'P^FTAl 

HEICH  T/LENQTH  PA  TH(  Meters  >  (Volts)  (Volt?;) 

0.183  107  -0.009  0.000 


U 1  HF  CAL  WS1EC 

(Veits)  (Loeff.) 

0  .  'I0U  0 . 992 


No  .  09 
WIND  DIR. 

5. 124 


W.2EC 


<  Coe f f .  ) 
0.952 


SYSTEM  HOUSEKEEPING  PARAMETFRS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  CUUNT  DATA  BASE 
(No. scans)  (Nc. scans)  (Nc. scans) 
0  0  180 


VOLT. RFF. DEV  VOl-T  .  REF  .  DF  V  ZERO  REF.DLV 
A ( No  .  > . 005V)  B( No .  ) . 0  05V )  (No.). 002V) 

0  0  0 


AC  Vf H  T  .  F  LUX 
(  Nr.  .  >5V) 

0 


AC  FREQ. FLUX  AC  VOLTAGE 
(No .  1  Hz )  (VAC ) 

0  115.3 


AC  FREQUENCY 
(Hz  ) 

59 . 86 


OBSERVED  MlCROME feOROl  OGICAL  PARAMETERS  (INCIUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP.l 
(Celsius  > 
12.576 

WIND  SPE.ED1 
(Meter/sec ) 
7.34 

DEU  POINT  1 
(Celsius) 
9.37 

TFNP .STRUC . 1 
(Kel . xM -2/3 ) 

NO  DATA 

WIND  DIR . 
(Deg . True) 
319.2 

BAR . PRV  S . 1 
(Mil  1  ibar  > 
1015.49 

SKY  RAD. 
(Watt /m2 ) 
-3.66F  02 

BULK  MT  TEMP 
<  Ce lsi us ) 

1  3  807 

MEAN  AIR  TEMP 
(Kelvin ) 

285 . 7V5 

AIR  TEMP  2 
(Celsius) 
12.693 

WIND  SPEED2 

(Meter/sec ) 
6.98 

DEW  P0INT2 
(Celsius) 
9.39 

TEMP .STRUC. 2 
(Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL  > 

0 .04 

BAR  PRFS.2 
(Millibar > 
1016.59 

CALCUL  ATED 

MI CROMETE UROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 
(Meters) 

IB.  35 

POT  TEMP.l 

(Celsius) 

12.756 

VIR. TEMP.l 

(Celsius) 

13.837 

V. POT. TEMP.l  ABS. HUMID. 1 
(Celsius)  (Kg/*3> 

14.016  0  943F-03 

REL . HUMID . 1 
(Per  cent  ) 
90.83 

SPEC. HUMID 
(Kg/Kq  > 

7 . 255E-03 

1  VAP. PRES  1 
( Mi  1 1 1 bar  ) 
11793 

S , VAP  PRES. 1 
(Mill  ibar  > 

14  591 

REF. INDEX  I 
(Kel . *M-2/3) 
NO  DATA 

HEIGHT,  12 
(Meter  s ) 
9.20 

POT. TEMP. 2 
(Celsius) 

1? , 784 

VIR .TEMP .2 
(Celsi us) 
l 3 . 956 

V. POT. TEMP. 2  ABS- HUMID. 2 
(Celsius)  <Kg/«3> 

14.046  8  V61E-03 

REL .HUMID .2 
( Perceri  t  ) 
80.31 

SPEC . HUMID . 
(Kg/Kg) 
7.265E  03 

2  VAP  PRES. 2 
(Mill ibar  ) 

1  1  H22 

S  .  VAP  .  PRES 
< Mi  1 1 1 bar  > 
14.720 

REF  INDEX  2 
(Kel . *M-2/3) 
NO  DATA 

continued 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATF 

:  7905031430 
:  14:35: 10  PST 

3  May  1979  (DAY  123) 

MARINE  SURF  ACT  LAYER 

NRL  MICRQMETFOROLOGY 

SAN  NICOLAS  ISLAND,  CAI 

PRINT  DA  I L  :  1  1  JUN  1900 

DATA  SAMPLING  RATE  (ALL  (HANNTLS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1  -  UPPER  l.E.VF  1  ,  2-lOWER  LEVEL 

PROFILE  CALCUl  ATI ONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAl  Uf S  ( BUSINGER , 1 973 ) : 


STAB II.  ITY 

FLUX  PARAMETFRS 
(♦=UP , - =DOWN ) 

SCAl  ING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROL  ILE  Si  OPES 
( ♦ = I NC R  WITH  HEIGHT  > 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM  :  DN/'DZ  - 

GENERAL  FORM  N  SI  OPE  = 

(♦-Stable,  -Unstable) 

(Nt/n2> 

( Meters/sec  > 

l  (N1  N2>  J  /  I  l  n(  /*.  /Z;* )« 

l  i  t.nZl  PSI  )-  <LnZ2-PSI  )  )/ 

-0.063 

AT  GMH 

-8. 12F-02 

2.566E-01 

(  Z 1  ■  Z2  )  1  /'2  J 

INI -N21 

GF.OMETRIC  MF AN  HFIG1  * 

HUMIDITY  FLUX 

SCALING  SPEC . HUMD . 

N-W1ND  SPEF  D  ' M/ sec  ) 

N- W I ND  SPEED  (M/set  ) 

(Meter ) 

GMH=(Z1*Z2)  2 

(Kq/sec  *2) 

(Kg/Kg) 

Z=HEIGMT  (Meters) 

7=HF IGHT  <  M)  Ver  t  . Ax  is 

12,9V 

2 .24E-05 

-7.077E-05 

DWS/DZ=  4  0HF-0? 

PS)  -PM  1 

US  SI  OPE r  1  56F  00 

7/L  AT 

GMH 

LAT.HEAT  FLUX 

-0.076 

(Wat  t  s/n2 ) 

SCALING  POT .  TEMP  . 

N-SPEC . HUM ’ DI T t  (Kg /Kg) 

N-SPEC  HUMlDITr  (Kg/Kg  > 

5.53E  01 

(Kel v  in ) 

Z-HFIGHT  (Meters) 

Z-HL  1GH1  <  M  )  Ver  t.Asis 

Z/L  AT 

10  MFTERS 

-2.446E-02 

DSH/D7-  -8.92E-06 

PSI-PSI? 

-0 • 058 

SEN. HEAT  FLUX 

SH  Si  OPE=  - 7 . 64 F  03 

(Wat  ts/n2) 

Z/L  AT 

Z1 

7.B3E  00 

ROUGHNF  ss  lencth 

N-POT  TEMP . (Kelvin ) 

N=POT  TEMP. (Kelvin) 

-0.  i  »■> 

( Meters  > 

7  =  HE  1 GHT  (Meters) 

Z- HE I GHT  (M  >  Vert  Axis 

SKY  AND  SOLAR  HF  AT  FLUX 

4 , 458F -05 

DPT/D7-  -3  08F-03 

PSI *PS l 2 

Z/L  AT 

Z2 

' Wat  ts/«2 ) 

PTK  SLOPE  =  -2 •  2  1  E  0  1 

-  0  054 

-3.66E  02 

DRAG  C0FF  AT  10  MFTERS 

N^l.nTFMP  STRUC  .  (KiN  2/3) 

MON IN- OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGET  FUJX 

( 1)  mensi  on  less  ) 

Z  =  HE IGHT  <  M )  Ver  t  ,A«  it 

( Meter  s ) 

(Wat  ts/n2> 

1  .  S  7 1  n  % 

PSI “NONE 

-1  717E 

02 

-303E  02 

C  T  2  Slt'PE*NO  DATA 

PSIl  AT 

7 1  *  0  284072 

BOWEN  RATIO 

PSIl  AT 

72-  0.1642V2 

(no  units) 

PS  I 2  AT 

71-  0.182630 

0.141 

PS  t  2  AT 

72*  j. 103241 

GFNFRAl  f  OF 

T  AN  T  S  : 

MISCELLANF OUS 

VON  K ARMAN 

GRAVITATION  PROFILE 

PROF  1 1  F 

BUI  K 

BULK 

CONSTANT 

ACCE l ER AT  ION  TUR . PRANDTl 

TUR . SCHMIDT 

ST N  HF  A  T 

mo i s  turf 

AIR  DENSITY 

(No  units) 

(M/sec  2)  NIJMBFR 

NU.1BF  R 

TRANSF  C  (IFF  . 

TRANSF  COtF 

(Kq/e.3) 

0 .4 

9.7959  0.74 

0 . 74 

0 . 9?f -03 

l  32F-03 

1 . 2332 

»  GF  NER At  NOTES: 

AIR  SPECIFIC  HEAT 

Acc  ur  ac  y 

Imitation  exceeded  for  neasurenent  of 

Profile  Slope 

and/or  Partial  Derivative. 

(  ITc  al  /Kq  Kel . ) 

Canp  u  ta  t  i 

on  executed  by  insertion 

o  f  : 

:V«15?F  0? 

SH1-SH2-  ♦/•  08F-3  Kq/Kq 

UmTER  LAT  HEAT  VAP 

(Meal  /X  g  > 
5  V017E  (15 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER  i  7905031430 

START  TIME ;  14:35:10  PST 

START  DATE i  3  May  197V  (DAY  123) 


MARINE  SURFACF  LAYER 
NRL  Ml CROME TEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 


»  ESTIMATED  M1CROME TEOKOl OGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V .POT-WT  TEMP 

(Celsius) 

(Meter /ser  > 

(Celsius) 

(Kei . »M-2/3> 

(Millibar) 

(Celsius) 

( Kelvin  > 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

12.679 

7.02 

9.39 

NO  DATA 

1016 . 49 

13.007 

-1 .128 

-1 . 030 

0.134 

0.232 

HEIGHT 

POT . TEMP 

V1R  TEMP . 

V  .POT  .  TEMP  . 

ABS  HUMID . 

REL  HUMID. 

SPEC .HUMID. 

VAP .PRES  . 

S  .VAP  PRES  - 

REF  INDEX 

c  Meter  s ) 

(Celsius ) 

(Cel si v  > 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Mill ibar  * ) 

(Kel . «H-2/3 ) 

10.00 

12.777 

13.942 

14 . 040 

B.959E-03 

80.38 

7 . 264E-03 

11 .819 

14.704 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,J978): 


INFERRED 

STABILITY 


(•MAD  RICHARDSON  NUMBFR 
(  ♦••St  *b  1* ,  -  *Un stable) 
-0.106  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*  <  Z 1  «Z2  >1/2 
12.99 

Z/L  AT  GMH 
0  .  123 


1/ L  AT  10  METERS 
-0 . 095 

H0NIN-06UKM0V  LENGTH 
(Meter *) 

-1 . 054E  0? 


FLUX  PARAMETERS 
<  *«UP ,-»DOWN) 


MOMFNTUM  FLUX 
(Nt/n2) 

-6.64E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.79E-05 

LAT.HEAT  FLUX 
(Mat ts/n2) 

6  QBE  01 

SIN.hLAT  FLUX 
(Watfi/n2> 

1 . 08E  01 

SKY  AND  SOLAR  HFAT  FLU: 
(Watt*/«2) 

-3.66E  02 

TOTAL  HEAT  BUDGET  FLUX 
(W4?t*/n2) 

-2.86E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
<  Meters/sec ) 

2.321E-01 

SCALING  SPEC. HUMID, 
(Kg/Kg) 

-9 . 731E-0S 

SCALINC  POT. TEMP. 
(Kelvin  > 

-3.727E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.991E-05 

DR AC  COEF.AT  10  METERS 
(Dimensionless) 

1 . 093E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2> 

-5.387E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg /sec  m3' 
2.786E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /tec  ) 
B.651E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/«3> 

1  .2334 

AIR  SPECIFIC  HEAT 
( Heal  ./Kg  Kel . ) 
2.4157E  12 

WATER  LAT.HEAT  VAP . 

( I Tc 4 1 . /Kg  > 

S.9014F  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  lbar  ) 

15.847 

ABS. HUM ID. AT  WT  LEVEL 
(Kg/n3) 

1  .  197E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1017.69 


BOWEN  RATIO 
(no  units) 

0  .  157 


*  MF ASUREME NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-*; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

130* 

1  38* 

129* 

174* 

1  03X 

5* 

23* 

277* 

64* 

1 1  ox 

38* 

84* 

129* 

179* 

1 79* 

46* 

41* 

107* 

5* 

BZ 

148* 

23* 

64* 

130* 

43* 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031430 
14:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


v  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  HEA'.URfMEW* 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  1  ] ; 


STARIL ITY 


FLUX  PARAMETERS 

(♦■UP  , —DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  •’■Stable, --Unstable) 
-0.002  10. 02)  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1*22>1/? 
12.99 

Z/L  AT  GMH 
-0.096  10.021 

Z/L  AT  10  METERS 
-0.074  (0  021 

MON IN-OBUKHOV  LENGTH 
(Meter*) 

-1 . 347E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-7 . 03E-02  (6.0E-02) 

HUMIDITY  FLUX 
(Kg/*ec  «2) 

2.68E-0S  (8.0E-061 

LAT.HEAT  FLUX 
(Wat  ts/m2> 

6.62E  01  (2 . OE^Ol 1 

SFN . MEAT  FLUX 
(Watts/ft2> 

9.28E  00  ( 3 . OE^OO  1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t*/n2 ) 

-3.66E  02  ( 2 . 0E  +  0 1  1 

TOTAL  HEAT  BUDGET  FLUX 
< Watt*/n2> 

2.9IE  02  t  3 . OF  *01  1 

BOWEN  RATIO 
(no  vnit*) 

0.151  (0.08) 


FRICTION  VELOCITY 

<  Meter s/sec > 

2.386E-01  16.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

8.749E-05  (3.0E-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-2 , 740E-02  12 . OE-021 

ROUGHNESS  LENGTH 

<  Meter*) 

3 • 480E-05  16.0E-05) 

DRAG  COEF.AT  10  MF TERS 
(Meters) 

I.20HF-U3  (4.0E-041 


•  DIFFERENCE  BETWEEN  THf  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THf 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF 


GRAD. RICH. 
NO. AT  CMH 

Z/L 

AT  10M 

MOMFNTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
Fl.UX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL .ROT 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

26* 

25X 

12* 

12* 

16* 

OX 

3* 

5* 

6* 

16* 

27* 

13* 

23* 

•  (NO  OF  DATA  RIJN 
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marine  surface  layer  micrometeorolocical  experiment 


NAVAL  RF SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

I  •  *  micrometeorolocical  data  •  *  »  * 


RUN  NUMBER 
START  1IHE 
END  TIME 
START  DATE 


79Q503150D 
IS:  S:  t  0  PSI 
15:35:  0  PST 
3  Hay  197  9  (DAY  121) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PER*  D :  30  Min 
NOMENCLATURE:  1-UP«*c.k  LEVEL,  Z-LOUER  LEVEL 


«  ANA10G  CHANNEL  RAW  DATA  (AVERAGE  VDC > : 


No. 00  No. 01  No. 02  No. 03 

VOLT. REF  A  TEMP. STRUC. 1  TEMP . STRUC . 2  DEW  POINT! 


No  .  10  No  .  1 1  No  .  12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
4.199  3 . 854  2 . 528 

«  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

No.l  No.  2 

AIR  TEMP . 1  AIR  TEMP .2 

141  1  1 250  0  U  1421  126240 


No.  13 

MANUAL  FLAG 
0  .  001 


No  .  04 

DEW  P0INT2 
4.944 

No  .  14 
ZERO  REF. 
0-001 


No  .  05 

WIND  SPEEDI 
3.633 

No.  15 
SPARE  A 
0  .  001 


No.  06 

WIND  SPEED2 
3.563 

No  .  16 
SPARE  B 
0.001 


No  ,07 
BAR .PRES. 2 
5.030 

No.  17 

VOLT. REF. B 
6.205 


No  .  08 
SKY  RAD. 
2.300 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HF IGHT /LENGTH  PATH(Heters)  (Volts) 
0.183  102  -0.009 


DP2FCAL 
(Volts) 
0 . 000 


WTBFCAL 
(Volts) 
0 . 000 


US1EC 
(Coeff . > 
0.992 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG 
(No . scons) 


ERROR  COUNT 
(No . sc 4ns) 


DATA  BASE 
(No . st ans) 


VOLT. REF. DEV  VOLT, REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX  AC  FREQ . FLUX  AC  VOLTAGE 
A( No . > . 005V )  B(Nq,).005V)  (No.). 002V)  (No.)5V>  (No, >lHz>  (VAC) 

0  0  0  0 


No  .  09 
WIND  DIR. 
4.929 


VISZEC 
(Coeff.  ) 
0.952 


AC  FREQUENCY 
(Hz  ) 

59.85 


»  OBSFRUED  MICROMETEOROLOCICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL. 


0  115.3 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
( Celsius ) 
12.500 

AIR  TEMP. 2 
(Celsi us) 
12.624 


WIND  SPEEDI 
(Meter/sec ) 
7.01 

WIND  SPEFD2 
( Meter /sec ) 
6.70 


DFW  POINT1 
(Celsius) 
9.14 

DEW  P0INT2 
(Celsius) 
9.14 


TEMP.STRUC.l 
(Kel.iM-2/3) 
NO  DATA 

TEMP. STRUC. 2 
(Kel . vM-2/3> 
NO  DATA 


WIND  DIR. 
(Deg .True) 
312.6 

TIDE  TABLE 
(Meter  MSL) 

o.io 


BAR  PRES. 1 
(Millibar ) 
1015.37 

BAR .PRES. 2 
(Millibar ) 
1016.47 


SKY  RAD. 

( Wat  t/«2> 
-3.21E  02 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.836  285.722 


CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 


HEIGHT, 

Zl 

POT .TEMP . 1 

VIR.TEMP. 1 

V. POT. TEMP 

.  1  ABS. HUMID. 1 

REL. HUMID.  1 

SPEC. HUMID. 

1  VAP. PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  1 

( Met*»r  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/*3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Mi  1 1 ibar ) 

<  Kel . vN-2/3 ) 

18  35 

12.680 

13.740 

13.920 

B.803E-03 

79.94 

7.140E-03 

1  1  60S 

14.516 

NO  DATA 

HF IGHT , 

Z2 

POT .TEMP .2 

VIR.TFMP.2 

V. POT. TEMP 

.2  ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 

2  VAP. PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius  > 

(Kq/n 3) 

(Percent) 

(Kg/Kg) 

(Millibar ) 

(Millibar ) 

(Kel .tM-2/3) 

9.20 

12.714 

1 3 . 865 

13.955 

8.812E-03 

79.32 

7.142E-03 

1 1 .621 

14.651 

NO  DATA 

*  CON  TINUFD  BFL.OW 


RUN  NUMBER:  7905031500 

START  TIME:  IS:  5:10  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROHETFOROLOGi 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1!  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


PROFILE  CALCUI  ATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973) ; 


GRAD. RICHARDSON  NUMBFR 
< ♦-Stable, --Unstable) 
-0.113  A  r  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter  >  ChH- C Z t *72 >  1 /2 
12.99 

//L  AT  GMH 
-0  131 

Z/L  AT  10  MFTFRS 
-0.100 

Z/L  AT  Zl 
-0  .  U)4 

Z/L  AT  Z2 
0.092 

MON I N-OBUK HOV  LENGTH 
(Meter  *  > 

-9. 753E  01 

PSI1  AT  Zl-  0 . 41 8669 
PSI1  AT  /?-  0.254404 

PSI2  AT  Zl-  0 .274109 
PSI?  AT  Z2-  0 .162743 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


MOMFNTUM  FLUX 
(Nt/«2> 

-6.64E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2. 14E-05 

LAT  .  HEAT  FLUX 
(Wat  t*/n2 ) 

5.28C  01 

L»F  N  .  HEAT  FLUX 
(Wat  ts/n2> 

9.27E  00 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  ?%/*?  > 

-3.2IE  02 

TOTAL  HEAT  BUDGET  FLUX 
(Walls/n?) 

-2.59F  02 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
<Meters/sec ) 
2.321E-01 

SCALING  SPEC , HUMD . 
(Kg/Kg) 

-7 , 468F.-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-3 . 203E-0? 


RDUGHNFSS  LENGTH 
(Meters) 

2 . 982E-05 


DRAG  COEF.  AT  10  NFTERS 
( Dmensi on  less ) 

1  ,43Si  -03 


PARTIAL  DERIVATIVES 


GENERAL  FORM ; DN/DZ- 
[ (N1-N2) J/(ln(Zl/Z2)* 
<Z1«Z2) 1/21 

N-WIND  SPEED  (M/sec) 

Z -HE IGHT  (Meters) 
DWS/DZ-  3 . 40E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z 'HE IGHT  (Merer*) 
DSH/DZ*  -8 . 92E-Q6 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -3 . 82E-03 


PROFILE  SLOPES 
-INCH .WITH  HEIGHT) 


CENERAL  FORM:  N'SLOPE- 
[ (LnZl-PSl)-(LnZ2-PSI >1/ 
lNt-N21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  <M)  Vert .Avis 
PSI-PSI1 

WS  SLOPE-  1.72E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 

Z -HEIGHT  <M>  Vert. Avis 
PSI-PSI2 

SH  SLOPE-  -7.24E  03 

N-POT .TEMP. (Kelvin) 

Z -HE IGHT  (M)  Vert. Avis 
PSI-PSI2 

PTK  SLOPE-  -I.69E  01 

N-Ln TEMP. STRUC. (KvH-2/3) 
Z-HEIGHT  <M)  Vert. Avis 
PSI-NONE 

CT2  SLOPE -NO  DATA 


BOWEN  RATIO 
(no  units) 
0.176 


*  GtNFftAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROFILE  PROFILE 

CONSTANT  ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT 

(No  units)  (H/sec  2)  NUMBER  NUMBFR 

0.4  9 . 7959  0.74  0.74 


BULK  BULK 

SEN  HEAT  MOISTURE 

TRANBF.COEF.  TRAN8F . COEF . 
0 • 92E -03  1.32E-03 


>  GENERAL  MOT*  > : 

Accuracy  Imitation  eareeded  for  Measurement  of  Profile  Slope  and/or  Partiol  Derivative 
Computation  executed  by  insertion  of: 

SHI  -8H2-  ♦/-  . • flf - 3  Kq/Kg. 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3> 

I .2335 

AIR  SPECIFIC  HEAT 
(ITcol ./Kg  Kel . > 
2.4IS4E  12 

WATER  LAT. HEAT  VAP . 
(ITcal ./Kq) 

5.9821E  05 


•  CONTINUED  ON  NFKT  PACI 
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RUN  NUMBER:  7905031300 

START  TINE:  15;  5; 10  PST 

START  DATE;  3  May  197?  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MI CROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS) 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

12.609 

6.74 

9.14 

NO  DATA 

1016.37 

13.836 

-1.227 

-1 . 129 

0.014 

0.112 

HEIGHT 

POT . TEMP . 

VIR. TEMP. 

V.POT. TEMP . 

ABS. HUM ID. 

REL .HUMID. 

SPEC. HUM ID. 

VAP .PRES. 

S. VAP .PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percen  t ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . iM-2/3) 

10.00 

12.707 

13.850 

13.948 

8.81  IE-03 

79.40 

7. 142E-03 

11.620 

14.635 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  < FRIEHE  ET  AL.197B): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦.UP, —DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
<  testable, —Unstable) 
-0.129  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(M eter)  GMH= < 2 1 #22) 1/2 
12.99 

Z/l  AT  GMH 
-0. 1-19 

Z/L  AT  10  METERS 
-0.114 

MONIN-OBUKHOV  LENGTH 
( Meter  s > 

-8.735E  01 


MOMENTUM  FLUX 
<Nt/r*2> 

-b. 02E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

? . 82E-05 

LAT ,  HF.AT  FLUX 
(Watts/n2> 

6.98E  01 

SEN. HEAT  FLUX 
(Watts/n2) 

1  .  12E  01 

SKY  AND  SOLAR  HEAT  FLU) 
(Hlttl/fl2) 

-3.21E  02 

TOTAL  HEAT  BUDCET  FLUX 
(Watts/n2) 

-2.40E  02 

BOWEN  RATIO 
(no  units) 

0  .  161 


FRICTION  VELOCITY 
(Meters/sec ) 

2.209E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .  036E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-4. 074E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.424E-03 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 .073E-03 


WITH  LONG.  VELOCITY 
(Heter2/sec2> 

-4 . 880E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg /sec  «3 ) 

2 . 824E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

9 . 000E-03 


AIR  DENSITY 
(Kg/n3 ) 

1 .2337 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4154E  02 

WATER  LAT. HEAT  VAP . 
(ITcal ./Kg) 

5.9O10E  05 

VAP. PRES. AT  MT  LEVEL 
(Millibar ) 

15.875 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  199E-Q2 

BAR. PRES. AT  WT  LEVEL 
(Nillibar ) 

1017.37 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or--; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .MEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF. 

149X 

149X 

1  sox 

1 87X 

111Z 

3X 

26X 

298X 

75X 

1 12X 

36X 

95X 

150X 

174Z 

174X 

46Z 

4 1 X 

102X 

5X 

?X 

143X 

23X 

64X 

125X 

43X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER:  7903031500  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1900 

START  TIMF.;  15:  5:10  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL.  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 

FLUX  PARAMETERS 
(♦-UP, —DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-6.17E-02  I 6 . 0E-02 I 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.70E-05  18.0E-061 

LAT. HEAT  FLUX 
( Wat  ts/n2) 

6.6BE  01  ( 2 . 0E+01 1 

SFN.HFAT  FLUX 
(Uatt»/n2> 

I . 03E  0!  (3. OE+flO) 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Waff*/fl2)  (Meter*) 

-3.21E  02  (2.0F+011  1.1501-U*  (4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
(Watfs/*2) 

-2 . 44E  02  t  3 . OF  *01 1 

BOWEN  RATIO 
(no  unit*) 

0166  10.00) 


»  DUFEREMCF  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦•r-"j 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL . POT . 

ROUGH. 

DRAG 

NO. AT  CNN 

AT  IffM 

flux 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

7X 

7X 

6X 

15X 

10X 

OX 

4X 

5X 

3X 

16X 

I5X 

SX 

iBX 

STABI1  ITY 


GRAD. RICHARDSON  NUMBER 
( ♦-St  able, -'Unstable ) 
-0.120  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH«(Z1«Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.139  (0.02) 

Z/L  AT  10  METERS 
-0.107  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-9.352E  01 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter  s/sec ) 

2 . 235E-0 I  (6 .0E-O21 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-9 , 316E-05  (3. OE-051 

SCALING  POT. TEMP. 
(Kelvin ) 

-3 . 396E-02  (2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

2 . 597E-05  (6.OE-05) 


•  (NO  OF  DATA  Rim 
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MARINE  SURFACE  LAYER  H1CR0METE0R01 OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  •  tt  M I CROMETEUROL. OGICAL  DATA  ■  *  *  • 


RUN  NUMBER: 

7905031530 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

13:33:10  PS1 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

6/Min 

END  TIME: 

16:  5:  0  PST 

DATA  AVERAGING  PERIOD:  30 

M»n 

START  DATE: 

3  May  1979 

(DAY  121) 

NOMENCLATURE: 

1 -UPPER  LEVEL,  2-LOWER 

LEVEL 

* 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC) : 

No  .00 

No  .  01 

No.  02 

No  .  03 

No  .04 

No  .05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOLT. REF. A 

TEMP. STRUC. 

1  TEMP. STRUC. 2 

DEU  POINT1 

DEW  PQINT2 

WIND  SPEED! 

WIND  SPEED2 

BAR .PRES. 

2 

SKY  RAD . 

WIND  DIR. 

6.203 

0.001 

0.001 

4.939 

4.951 

3.468 

3.392 

5.027 

!  .750 

5.130 

No.  10 

No. 11 

No.  12 

No  .13 

No  ■  1  4 

No. 15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOl  TAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF . 

B 

4.214 

3.030 

2.528 

0.001 

0  .  001 

0 . 001 

0.001 

6 . 29 5 

* 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE): 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND 

WIND  SPEED  ESCARPMENT 

CORRECTIONS: 

No  .  1 

No. a 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

UTBFCAL 

WS1EC 

US2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

P ATH( Meters ) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  124701 

1421  125916 

0.103 

99 

-0 . 009 

0 . 000 

0 . 000 

0 .992 

0.952 

a 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF .DEV 

VOLT .REF. DEV 

ZERO  REF 

.DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No .scans) 

(No . scans) 

(Nc . scans) 

A(No . > . 003V) 

B(No . > . 005V) 

(No . > .002V) 

(No . >SV) 

(No . > 1 Hi ) 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59  83 

*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAl  .  AND  ESCARPMENT  CORRECTIONS >  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TEMP . 1 
(Celsius) 
12.470 

AIR  TEMP. 2 
(Celsius) 
12.592 


WIND  SPEED1 
(Me ter /sec ) 
6.69 

WIND  SPEED2 
(Meter /sec ) 
6.39 


DEU  POINT1 
(Celsius) 


DEW  P0INT2 
(Celsius) 
9.10 


TEMP .STRUC. 1 
(Kel.*M-2/3> 
NO  DATA 

TEMP. STRUC. 2 
(Kel . *N-2/3> 
NO  DATA 


WIND  DIR. 

( Deg .True) 
319.7 

TIDE  TABLE 
(Meter  MSI ) 
0.16 


■  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS s 


HEIGHT,  Z1  POT. TEMP. 1  VIR.TEMP.l 
(Meters)  (Celsius)  (Celsius) 

10. 35  12.658  13.722 

HEIGHT,  Z2  POT. TEMP. 2  VIR . TEMP . 2 
(Meters)  (Celsius)  (Celsius) 

9.20  12.602  13.836 


V. POT. TEMP. 1  ABS. HUMID. 1  REL. HUMID. 1 
(Celsius)  (Kg/m3>  (Percent) 

13.901  8.820E-O3  00.29 

V. POT. TEMP. 2  ABS. HUMID. 2  REL. HUMID. 2 
(Celsius)  (Kg/m3>  (Percent) 

13.926  0.835EO3  79.70 


BAR. PRES. 1  SKY  RAD. 
(Millibar)  (Uatt/n2) 
1015.33  -2.44E  02 

BAR .PRES. 2 
(Millibar) 

1016.42 


SPEC. HUMID. 1  VAP.PRES.l 
(Kg/Kg  >  (Millibar) 
7.160E-03  11.630 

SPEC. HUMID. 2  VAP.PRES.2 
(Kg/Kg)  (Millibar) 
7.161E-03  11.652 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 

1 3 . 851  285 . 695 


S. VAP.PRES.l  REF  INDEX  1 
(Millibar)  (Kel • *M-2/3) 
14.495  NO  DATA 

S. VAP.PRES.2  REF. INDEX  2 
(Millibar)  (Kel»M-2/3> 
14.619  NO  DATA 


e  CONTINUED  BELOW 


RUN  NUMBER:  7905031530 

START  TIME:  15:35:10  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS 
(♦■UP, --DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦•INCRWITH  HEIGHT ) 


GRAD . RICHARD30N  NUMBER 
(+~S table, --Unstable) 
-0.080  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-( Z1 »Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.095 

Z/L  AT  10  METERS 
-0 . 073 

Z/L  AT  Z1 
-0.134 

Z/L  AT  Z2 
-0.067 

HONIN-OBUKHOV  LENGTH 
(Meters) 

-1.367E  02 


MOMENTUM  FLUX 
(Nt/m2> 

-3.B6E-02 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1 .94E-05 

LAT.HEAT  FLUX 
(Wet  ts/m2) 

4.80E  01 

6FN.MEAT  FLUX 
(Wet  ts/m2) 

5B6E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/m2> 

-2.44E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wet  tt/m2) 

-1.90E  02 


FRICTION  VLLOCITY 
<  Meters/sec ) 

2 . 1 80E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg> 

-7 . 22BE-0S 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.155E-02 


ROUGHNESS  LENGTH 
(Meters) 

2 . 292E-05 


DRAG  COEF.  AT  10  METERS 
(Dimensi unless) 

1 . 40 BE -03 


GENERAL  FORM : DN/DZ- 
I (N1-N2) l/lLn(Zl/Z2>» 
(Z1»Z2  >1/2) 

N-WIHD  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ*  3.36E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  -8 . 92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -2.66F-03 


GENERAL  FORM : 'N ' SLOPE- 
l(LnZl-PSI>-<  LnZ2-PSI ) 1/ 
(N1-N21 

N-WIND  SPEED  <H/sec) 
Z-HEIGHT  (M)  ver t ,«»:» 
PSI-PSIJ 

WS  SLOPE-  1.83E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert  Ant 
PSI-PSI?  * 

SH  SLOPE-  -7.48E  03 

N-POT. TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. A«t* 
PSI-PSI2 

PTK  SLOPE*  -2.31E  01 

N-LnTEMP .STRUC . <K*M-2/3> 
Z -HEIGHT  ( M )  Vert. Ans 
PSI-NONE 

CT2  SLOPF-NO  DATA 


PSI1  AT  Zl-  0.335675 
P8I 1  AT  72-  0.198068 
P8I2  AT  Zl-  0.217489 
P8I2  AT  Z2«  0. 125363 


BOWEN  RATIO 
(no  units) 
0.122 


e  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  KARMAN 
CONSTANT 
(Na  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/«ec  2)  NUMBER 

9.7939  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK 

SEN  HEAT 
TRANSF.COEF. 
0 . 92E-03 


BULK 

MOISTURE 
TRANSF.COEF, 
1 , 32E-03 


AIR  DEN8ITY 
(Kg/*3 > 

1 . 2335 


*  GENERAL  NOTES: 

Accuracy  limitation  eiceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.4155E  12 


8HI-SH2-  ♦/-  .  B8F-3  Kg/Kg. 


WATER  LAT.HEAT  VAP 
(ITcal. /Kg) 

39022E  03 


e  CONTINUED  ON  NEXT  PAGE 
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I 


RUN  NUMBER 
START  TIME 
START  DATE 

;  7905031530 
:  15:35:10  PST 
3  May  1979 

(DAY  123) 

MARINE  SURFACI  LAYFR 

NRI  MICROMETEOROLOGY 

SAN  NICOLAS  ISLAND,  CAl 

PRINT  DATE:  11  JUN  1900 

DATA  GAMP l TNG  RATE  (ALL  CHANNELS):  6/M: 
DATA  AVERAGING  PERIOD:  30  Min 

.0 

•  ESTIMATED 

MICRUMETEOROLUGICAI.  PARAMETERS  AT  TtN  METERS: 

AIR  TEMP. 

(Celsius) 

12.578 

WIND  SPEED 
(Me ter /sec  > 
6.43 

DEW  POINT 
(Celsius) 
9.18 

TEMP . STRUC . 

( Ke 1 . xH-2/3  > 
NO  DATA 

BAR  PRES 

(Millibar) 

1016-33 

BUI  X  WT  TEMP 
(Celsius ) 

13  851 

AIR -WT  TtMP 
(Kelvin  > 

- 1  27  3 

POT- WT  TEMP 
(Kelvin) 

-1  175 

VIR-Wt  TEMP 
(KeJ  v  in) 

-0  029 

V .  POT -W  T  TEMP 
(Kelvin  > 

0  .  069 

HEIGHT 
<  Meters) 
10.00 

POT. TEMP. 
(Celsius) 
12.676 

VIR . TEMP . 
(Celsius) 
13.822 

V.POT . TEMP 
(Celsius ) 
13.920 

ABS  HUMID ■ 
<Kq/n3> 
B.035F-  03 

RE l  HUMID 
(Percen t ) 

79  77 

SPEC  HUMID . 
(Kg/Kg  > 

7 . 16IC -03 

VAP  PRES . 
(Mill ibar s > 

1  1  650 

S  VAP  PRES . 
(Millibars) 
14.605 

REE .INDEX 

(Ke 1 • » H-2/31 

NO  DATA 

>  KUt  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVt  ESTIMATED  VAf (JE5  A)  TEN  METERS  (  F  R  I E  ME  ET  At ,1970); 


INFERRED 

STABILITY 


GRAD  RICHARDSON  NUMBER 
(♦*S Table,  -  *Un  si  ub  lt» ) 
0.154  AT  CHH 

GEOMETRIC  MEAN  HF1CHT 
(Meter)  GMH*  <  2 1  *72  )  1  /? 
12.V9 

Z/L  AT  GMH 
-0.176 

Z/L  AT  10  METERS 
-0.135 

MON IN- OBUKHOV  LENGTH 
(Meter % ) 

-7.397E  01 


FLUX  PARAME1FRS 
(♦»UP,-*DO«N> 


momentum  flux 

(Mt/nS) 

-5.37 £-02 

HUMIDITY  FLUX 
(Kq/ser  i»2> 

?  ■  68€  05 

L A T  HEAT  FLUX 
(Wat  t\/«2> 

6 ■ 6 3E  01 

SEN  HEAT  Ft  UX 
<Watt*/«2> 

1  12E  01 

SKY  AND  SOLAR  HF AT  FLUX 
(Hitt  %/mV > 

-244E  02 

TOTAl  HEAT  BUDGET  FLUX 
(Hit  t*/n2) 

-1 . 67E  02 


INFf RRf D 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
i Me » #r  s/sec > 

2  0 06f -Of 

SCAT  INC.  SPFC  HUMID 
(Kq/Kg> 

-1  0421  04 

SCAL INC  POT . TEMP . 
(Kelvin) 

4.29OE-02 

ROUGHNESS  LENGTH 
(Meter  » > 

1  B89E-05 

DRAG  COEF.AT  10  MFTfRS 
(Duitniunleti ) 

1 . 054E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


HITH  LONG.  VELOCITY 
( Me  ter  2/sec  ? ) 

-4 . 35IE -02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  *3) 
2.6B1E-05 

HI TH  POT . TEMPFRATURE 
(Meter  Ke 1 . Cs*r  ) 

B  94BE-Q3 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/n.5 ) 

1 . 2338 

AIR  SPFCIFIC  HEAT 
<  ITcil . /Kg  Kel .  > 
2.415SE  02 

WATER  LAT.HEAT  VAP 
( ITt  a  l  . /*g  > 

5  9020E  05 

VAP  PRES. AT  nT  LEVEL 
(Hill  ib*r  ) 

15.090 

ABS. HUM  ID  AT  HT  LEVEL 
(Kg/n3> 

1 . 200E-02 

BAR  PRES  AT  HT  L  EVEL 
(Mill l bar > 

1017.5  5 


BOWEN  RATIO 
(no  units) 

0  •  169 


a  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-*: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

flux 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD, 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

155X 

155X 

144X 

184X 

117X 

5X 

30X 

30  IX 

72X 

nix 

45X 

92X 

144X 

173X 

I73X 

46X 

4 1 X 

101X 

5X 

10X 

141X 

23X 

64X 

124X 

43X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905031530 
15:35:10  PST 
3  May  1979  (DAY  1 23) 


MARINE  SURFACE  LAYER 
NHL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J: 


STABILITY 


FLUX  PARAMETERS 

(♦*UP,-*DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( *”5 table,-*Un stable ) 
-0.115  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z1 *Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.133  10.021 

Z/L  AT  10  METERS 
-0.103  10.02) 

MONIN-OBUK MOV  LENGTH 
(Meter*) 

-9.755E  01 


MOMENTUM  FLUX 
(Nt/«2) 

-5 . 49E-02  I6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2.5SE-05  10.OE-O6] 

LAT.HEAT  FLUX 
<  Wat  ts/«2) 

6.30E  01  1 2 . 0E  +  0 1 ) 

SEN. HEAT  FLUX 
(Wat  ts/«2) 

0.72E  00  I3.0E+001 

SKY  AND  SOLAR  HEAT  FLUX 
<Watt«/«2) 

-2.44E  02  [ 2 . 0E+Q 1 1 


FRICTION  VELOCITY 
(Meters/sec  > 

2 , 1 09E-01  C6.0E-021 

SCALING  SPFC.HUMID. 
<Kg/Kq> 

-9.259E-05  13 . 0E-O51 

SCALING  POT. TEMP. 
(Kelvin) 

-2.725E-02  l 2 . OE-021 

ROUGHNESS  LENGTH 
(Meter*) 

2.017E-05  (6.0E-051 

DRAG  COEF.AT  10  METERS 
< Meter*  > 

1 . lilt  - oi  I4.0E-041 


TOTAL  HEAT  BUDGET  FLUX 
( Wet  t*/n2 ) 

-1.72E  02  I3.0F+D1I 

BOWEN  RATIO 
(nn  unit*.) 

0.154  10. 001 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD. RICH- 

Z/L 

MOMENTUM 

LAT.HEAT 

8EN . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCI  .POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COIF 

32X 

30Z 

5X 

17X 

31 X 

OX 

ex 

16X 

3X 

tex 

43X 

4X 

l 

i. 


•  end  or  mt*  mm 
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MARINE  SURFACE  LAYER  MICROME IEOROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHfRIC  RESEARCH  STATION 
SAN  NICOLAS  l SI  AND ,  CALIFORNIA 

k  »  •  HICROMF  TEOROl  CJGICAL  DATA  •  «  ■  • 


RUN  NUMBER i 
START  TIME: 
END  TIME: 
START  DATE  i 


7V 0*031600 
16:  5:10  Pttf 
16:35:  0  PST 
3  May  1979  (DAY 


131) 


*  ANALOG  CHANNEL  RAW  DATA  < AVt RAGE  VDC) : 


PRINT  DATF:  11  JUN  1980 

DATA  SAMPLINC  RATE  (ALL  CHANNELS) :  6/Hxn 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  1 “UPPER  LEVEL,  2*LOUER  LEVEL 


No  .  00 

No  .  01 

No  .  0?  No . 03 

No  .  04 

No  ,  05 

No  .  06 

No  .07 

No  .  08 

No  .  09 

VOLT  REF. A 

TEMP . SIRUC . 1 

l  IE  HP. STRUC. 2  DEW  POINT l 

DEU  P0INT2 

UIND  SPEED1 

UIND  SPEED2 

BAR .PRES. 2 

SKY  RAD 

UIND  DIR 

6.205 

0.001 

0.001  4.909 

4  915 

3. 190 

3,135 

5.026 

1 .420 

5  025 

No  .  ll) 

BULK  NT  TEMP 

A  .202 


No. 11  No. 12 

AC  FREQUENCY  AC  VOi  TAGE 
3. 846  2.527 


No.  1.1  No.  14 

MANUAL  FLAG  ZERO  REF, 
0.001  0  .  OUT 


No  .15 

SPARE  A 
0  001 


No  ■  16 
SPARE  B 
0.001 


No  .  17 

VOLT,  REF.  b 
6.205 


•  DIGITAL  CHANNEL  RAU  DATA  (AVERAGE): 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMEN) 

CORRECTIONS; 

No.  1 

No.  2 

UPUIND  NEAR 

UPUIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

USlEC 

US2EC 

AJR 

TEMP  .  1 

AIR  TEMP. 2 

HF I UHT /LENGTH 

PATH (Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff 

1411 

124669 

1421  125780 

0.183 

96 

-0 . 009 

0 . 000 

0 . 000 

a  992 

Q  952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
<No. *cans)  <Na. scans) 

0  0 


DATA  BASF  VOLT. REF. DEV 
(No. scans)  A<  No . ) . 0  05V ) 
I  Rtf  0 


VOLT  .REF  Df.V  ZERO  REF  .  DEV 
B(No . > . 005V)  (No. >. 002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V)  (No  .  MHz) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hz) 

115. 3  59.85 


*  OBSERVED  MIl'ROME TEOROL OGICAL  PARAME TERS  ( INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS- 


AIR  TEMP  1 

WIND  SPEFD1 

DF.U  POINT  1 

TEMP  STRUC . 1 

UIND  DTP  . 

BAR .PRES, 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

< Celsius ) 

(Meter/sec ) 

(Cels  tvs  > 

(Kel . »M-2/3> 

( Deg  .  T .-  ue  > 

(Millibar  > 

(Watt  /«*2  > 

(Celsius) 

(Kelvin) 

12.467 

6. 16 

9. 90 

NO  DATA 

315.8 

1015.32 

-  1  . 98E  0  2 

1  3  839 

285.602 

ATR  TEMP? 

UIND  SPEED? 

DEW  PC1INT2 

1 E  MP  STRUC. 2 

TIDF  TABLE 

BAR, PRES. 2 

(Celsi us ) 

(Meter/ser ) 

(Celsi us  > 

(Kel . *M-2/3> 

(Meter  MSL ) 

(Millibar  > 

12.578 

5 . 9? 

B  .  97 

NO  DATA 

0.19 

1016.41 

CALCULATED 

HICROHETEUKOLOL 

.ICAL  PARAMETERS: 

HEIGHT,  Zl 

POT . IfcMP . 1 

VIR . Tl MP . 1 

V.POT . TEMP . 1 

AfeS. HUMID. 1 

REL. HUMID. 1 

SPEC. HUMID. 

l  VAP. PRES. 1 

S. VAP .PRES, l 

REF . INDEX  I 

(Meters  > 

(Celsi vs) 

(Celsius) 

(Celsius) 

<Kg/m3) 

(Percent ) 

(Kg/Kg) 

(Millibar) 

(Millibar  > 

(Kel . xH- 2/3 ) 

1 B .  35 

12.647 

1 3 . 695 

13.875 

8 . 720E-03 

79.36 

7 . 072E-03 

11.495 

14.484 

NO  DATA 

HEIGHT,  Z2 

POT . TEMP ,2 

VTR .TEMP .2 

V.POT .TEMP .2 

ABS . HUMID . 2 

REL. HUMID. 2 

SPEC. HUMID. 

2  VAP .PRES. 2 

S .VAP .PRES, 2 

REF. INDEX  2 

<  Meter  s ) 

(Celsius) 

(Cel sius) 

(Celsi us) 

<Kg/«3> 

(Percent ) 

(Kg/Kq) 

(Millibar ) 

(Millibar) 

(Kel . xM-2/3) 

9.20 

12.668 

13.804 

13.S94 

8.7I0E-03 

70.64 

7. 059E-03 

11  .486 

14.606 

NO  DATA 

■  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031600 
16;  5: JO  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl. 


PRINT  DATE;  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERACING  PERIOD:  30  M»n 
NOMENCLATURE:  1*UPPER  LEVEL,  SLOWER  LEVEL 


■  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VALUES  < BUSINGER , 1 973) : 


FLUX  PARAMETERS 
(♦=UP ,-sDOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦“INCR.UITH  HEIGHT) 


r-PAD  .  R  ICHARDSON  NUMBER 

<  ♦-■Stable,  --Unstable) 

-0.113  AT  GMH 

geometric  mean  height 

(Meter  >  f.MHa  (Zl»72)  1/2 
12  99 

7/l  AT  GMH 
0  133 

7/ L  AT  )0  MF  TERS 
-0.102 

Z/L  AT  Zt 
-0  .  183 

Z/L  AT  Z? 

-0  094 

MONTH- OBUKHOV  LENGTH 

<  Meters ) 

-9.762E  01 


MOMENTUM  FLUX 
(Nt/M?) 

-4.1 0E-02 

HUMIDITY  FLUX 
(Kg/*er  «2> 

1 .68F-05 

LA  T . HEAT  FLUX 
(Watts/«2> 

4.16F  01 

SEN. MEAT  F LUX 
<Watt«/*2) 

4.57E  00 

SKY  AND  SOLAR  HF  AT  FLUX 
(Uilti/n2> 

-1.966  02 

TOTAL  HEAT  BUDGET  FLUX 
(U«t  t*/n2) 

-1 . 52E  02 


FRICTION  VELOCITY 
( Meters/sec ) 

1 • 824E-0 1 

SCALING  SPEC . HUHD . 
(Kg/Kg) 

-7.484F-05 


SCALING  POT.  TEMP. 
(Kelvin) 

•  2. 009E-02 


ROUGHNESS  LENGTH 
(Me  »ers> 

1  003F-05 


DRAC  COEF.  AT  10  METERS 
(Dimensionless) 

1  .  I  V4k-  kl  3 


GFNFRAL  FORM : DN/DZ= 

( (N1-N2) J/tLn(Zl/7?)* 
<Z1«Z2M/2J 

N*MIND  SPEED  < M/sec ) 
Z*HEICHT  (Meters) 
DUS/D7«  2  67E-02 


N=SPEC. HUMIDITY  (Kg/Kg) 
7-=  HEIGHT  (Meters ) 
DSH/DZ-  -8.92E-06 


N*POT  TEMP . (Kelvin ) 
Z-HEICHT  (Meters) 
DPT/DZ*  -2.39E-03 


GENERAL  FORM N ' SLOPE = 

I  (LnZl-PSD  -  <LnZ2-PSl )  1/ 
1N1-N2] 

N= WIND  SPEED  (M/sec ) 
Z-HEIGMT  (M)  Ver  i.Am 
PSI-PSIl 

US  SLOPE'  2, 19E  00 

N*SPEC  HUMIDITY  (Kq/Kg> 
Z*HF1GHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SL OPE'  -7.22E  03 

N-POT , TEMP . (Kelvin) 

2 “HEIGHT  (M)  Vert . Axis 
PSI-PSI2 

PTK  SLOPE*  -2.69E  01 

N*LnTEMP .STRUC . (K«M-2/J) 
Z*HEIGHT  < M )  Vert. A* is 
PSI-NONE 

CT2  SLOPE *N0  DATA 


PSI I  AT  71 
PS!  I  AT  IP' 
PS  12  AT  71' 
PS  1 2  AT  IP' 


0 . 424181 
0.258227 
0 . 277803 
0 .165298 


BOUFN  RATIO 
(on  units) 
0.  !  JO 


•  CFNERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
<N»  vnUi) 
0  .4 


GRAVITATION 
ACCEL  ERATION 
(M/s ec  2) 
9.7959 


PROF  ILF 
TUR  PRANDTL 
NUMBF  R 
0.74 


PROF  ILF 
TUR  SCHMIDT 
NUMBER 
0 .74 


BUI  K 

BFN  HEAT 
TRANSF  COE F  , 
0 , 92F  -03 


BULK 

MOISTURE 
1RANSF  .  COFF 
1 . 3PE-03 


AIR  DENSITY 
<Kg/m3) 
t  2336 


»  CFNERAL  NOTES: 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/ar  Partial  Derivative. 
Computation  execvted  by  insertion  of: 


AIR  SPIC.IF1C  HEAT 
(Meal  ./Kg  Kel  .  ) 
2.4153E  02 


SH1-SH2-  ♦  /-  .0BF-3  Kg/Kg. 


WATER  LAT  MEAT  VAP 
< ITcal  /Kg) 

5  9023E  05 


e  CONTINUED  ON  NFXT  PAGE 
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BUN  NUMBER:  7905031600  MARINE  SURFACE  LAYER 

START  TIME:  16  5:10  P'iT  NR l  NICROMETFOR OL0GY 

START  DATE;  3  May  1979  ( DAY  123)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  PAT£:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVERAGING  PERIOD:  30  Min 


ESTIMATED  H I CRONE  1 EOROLOGICAL  PARAMETERS  A!  TEN  METERS : 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP  STRUC. 

BAR  PRFS. 

BUIK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT -NT  TEMP 

(Celsius) 

( Meter /%ec ) 

(Celsius) 

(Kel . kM-2/3) 

(Millibar) 

(Celsius  > 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin  ) 

12.565 

5.95 

8.97 

NO  DATA 

10163? 

13.039 

-1 .274 

-1 . 176 

-0.048 

0.050 

MF IGHT 

POT .TEMP 

VIR .TEMP . 

V.POT . TEMP . 

ABS . HUMID . 

REL. HUMID. 

SPEC  .HUMID. 

VAP  .PRES  . 

S  .  VAP  PRES. 

REF  .INDEX 

(Meters) 

(Celsius) 

(Celsius  1 

(Celsius) 

(lfg/«3) 

(Percen  t  > 

(Kg/Kg> 

(Mi  1 libars) 

(Millibars) 

(Kel .*M-2/3> 

1  0  00 

12.663 

13.791 

13.889 

8.712E-Q3 

78.73 

7 , 060E-03 

It .407 

14.592 

NO  DATA 

BUIK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  TFRJEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦-UP  DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

r.R ad  RICHARDSON  NUMBER 
(  ♦  ■•Stable,  -Unstable) 

-  0  194  AT  CMH 

GFOMETR1C  MEAN  HEIGHT 
(Meter )  CMH- <  Z I »Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
0.219 

Z/L  AT  10  METERS 
-U  168 

MONTN-ObllKHOV  LENGTH 
(Ntttrt) 

-5.942E  01 


MQMFNTUM  FLUX 
(N»/*2> 

-4  46E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2.57E-05 

L AT . HEAT  FLUX 
(Wat  ts/«2> 

6 . 3"E  01 

SF.  FLUX 

(Wat  3) 

1.05*  1 

SKY  AND  SOLAR  HEAT  FLUX 
(Uat  ts/*2 ) 

-1.9BE  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/n2> 

-I  .24E  02 

BUUEN  RATIO 
(no  units) 

0.166 


FRICTION  VELOCITY 
<  Mei#rs/$et ) 

1  901E-01 

SCAl INC  SPEC .HUMID. 
(Kg/Kg  > 

-1  . 096F -04 

SCAL INC  POT. TEMP. 
(Kelvin) 

-4  436E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 231E-05 

DRAG  COFF ,AT  10  Ml TERS 
(D inensi on le** ) 

1 .022E-03 


WITH  LONG.  VELOCITY 
( Meter 2/sec 2) 

-3  614E-02 

WITH  ABR.  HUMIDITY 
(Meter  Kg/sec  n3> 
2.571E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /ser ) 
6.433E-03 


AIR  DENSITY 
(Kg/n3 ) 

1 .2339 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 

2.41 53E  02 

WATER  LAX. HE AT  VAP 
(ITcdl./Kg) 

5.9021E  05 

VAP. PRES. AT  NT  LEVEL 
(Hill  ibar  ) 

15.877 

ABS. HUMID  AT  UT  LEVEL 
(Kg/n3> 

1  . 199C-0? 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017,52 


M1ASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  USTEO  IN  PERCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARF  BULK  AFRODYNAM1C  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or 


GRAD. RICH. 
NO. AT  GMH 

//L 

AT  10M 

MOMF  NTUM 
FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TUTAL  HEAT 
FLUX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

5CL  SPEC 
HUMIDITY 

SCL .POT 

TEMP 

ROUGH. 

LENGTH 

DRAG 

COEF 

179X 

179X 

171 X 

200X 

1  38X 

5X 

35% 

338X 

86X 

11  5X 

52X 

1  06X 

1 71 X 

1 73X 

1 73X 

46% 

40X 

101X 

3X 

I1X 

14JX 

23X 

631 

12  4X 

43  X 

40X 

CONTINUED  BELOW 


RUN  NUMBFR:  7905031600  MARINE  SURFACE  LAYER  PRINT  DATE  II  JUN  1980 

START  T IMF :  16:  5:10  PST  NRL  MICROMETtOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS) i  6/Min 

START  DATE:  3  May  1979  < DAY  123)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STABILITY 

flux  parameters 

(♦-IIP  .--DOWN) 

SCALING  PARAMETERS 

GRAD. RICHARDSON  NUMBFR 

MOMENTUM  FLUX 

FRJTTION  VELOCITY 

’ +-St able, --Unstab 1* > 

(Nt /*?> 

(  Meter  s/sec  ) 

-0.155  (0.021  AI  GMH 

-4.38F-02  16.0E-Q2) 

1  .885F-0I  ( 6  Of -021 

GEOMETRIC  MFAN  HFJGHT 

HUMIDITY  FLUX 

SCALING  SPFC. HUMID. 

(Meter)  GMH* ( Z 1 *72 ) 1 /? 

<Kq/ser  *?> 

(Kg/Kg  ) 

12.99 

2.42F-05  T8.0E06) 

9.72SF-05  I 3 ■ 0  F -051 

Z/L  AT  GMH 

LAT.HFAT  FLUX 

SCALING  POT . TEMP . 

0.177  10.0?) 

Z/L  AT  10  METERS 

(Wat ts/«2) 

5.99  E  01  l?.QE*0U 

(Kelvin) 

-2.729E-02  I2.QE-02) 

-0  136  [0.021 

SEN. HEAT  FLUX 
<  Wa  t t*/n2 ) 

RO'JGHNF SS  LENGTH 
<  Meter  t ) 

MONTH  OBUKHOV  LENGTH 
(Meters  > 

P.01E  00  13. OF+OOl 

1.165E-05  [ 6 . 0E-05 ) 

-7.356E  01 

SKY  AND  SOLAR  Hf AT  FLUX 
<  Wat  t«./*2 ) 

1  98E  02  l ?  .  QE *0 1 ] 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n?) 

-1  .  31 F  02  C3.0F*01  1 

BOWEN  RATIO 
(no  units) 
ft. 149  10.001 

DRAG  COEF  .AT  10  MF  TERS 
(Meters) 

1  .  OSSI  m3  (  4 . 0E-Q 4  1 

DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVF  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VA1.UF.  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  *♦« r-“: 

GRAD  RICH.  Z/L  MOMENTUM  L AT, HEAT  SEN. HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  8CL.P0T.  ROUGH.  DRAG 

NO  AT  GMH  AT  1QM  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 

26X  24%  3X  ?2X  38X  OX  12X  20X  2X  !9X  40X  2X  » G* 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  HI CRONE  TEQRQLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  IAPURATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHF  R I C  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

i  *  4i  MICROMETEOR  01  DC  I  CAL  DATA  ■  •  »  » 


RUN  NUMBER; 
START  TIME: 
END  TIME: 
START  DATE: 


7905031630 
16:33:10  PST 
17:  3:  0  PST 
3  May  1979  (DAY  123) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  HATE  (ALL  CHANNL 1 5  > :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1MIPPER  LEVEL,  ?«lOUER  l  EVEL 


4*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No  .  00 

VOLT. REF. A 
6.203 


No. 01  Nc.02  No. 03 

TEMP . STRUC . 1  TEMP  . STRUC . 2  DEW  POINT! 

0.001  a.  001  4.883 


No  .  04 

DEW  POINT 2 
4.898 


No  .  05 

WIND  SPEED1 
3.692 


No  .06 

WIND  SPEED2 
3.612 


No  .  07 

BAR  .PRES. :* 
5-023 


No  .  08 
SKY  RAD. 
1.125 


No  .  fly 
WIND  DIR  . 
4.948 


No  .  1  0 

No.  It 

No  .  12 

No  .  13 

No  .  14 

No  .15 

No  .16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOl  TAGF 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARF  B 

VOLT .REF . 

.  B 

4.  1 57 

3.810 

2.527 

0.001 

D  .  001 

0  001 

0.001 

6.205 

*  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS 

No.  1 

No .  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP?f  CAL 

WTBFCAL 

WS1EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH( Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . 

1411  122946 

1421  124111 

0.183 

95 

-0  .  009 

0  .  0  0  0 

0  .  000 

0 .992 

*  SYS i EM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  1 B0 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX 
A(No.).005V>  B  <  No .  > . 005V  >  (No.). 002V)  (No .  >5V) 

0  0  0  0 


AC  FREQ. FLUX  AC  VULTAGF 
(No.  MHz)  (VAC) 

0  115.3 


A(J  FREQUl  NCY 
(Hz  ) 

59.81 


«  OBSERVED  MICROMETEOROIOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TEMP  .  1 
(Celsius) 
12.295 

WIND  SPEED1 
(Meter/sec ) 
7.12 

DFW  POINT  1 
(Celsius) 
8.84 

TFMP .STRUC . 1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR . 

( Deg . True) 
313.2 

BAR .PRES. 1 
(Millibar  ) 
1015.26 

SKY  RAD. 
(WdTt/n2> 

-1 . 57E  OP 

BULK  UT  TFMP 
( Ce 1 s i us  > 

1  3 . 795 

Ml  AN  AIR 

(Kelvin) 
285  51  1 

AIR  TEMP. 2 
(Celsi us) 
12.411 

WIND  SPEEDS 

( Meter/sec ) 
6.79 

DEW  P0INT2 
(Celsius) 
8.86 

TEMP .STRUC .2 
(Kel . «M-2/3) 

NO  DATA 

T  IDF  TABLE 
(Meter  MSL ) 
0.21 

BAR .PRES .2 
(Millibar  ) 

1  0 1 6  36 

•  CALCULATED 

MICRUMETECJROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

10.35 

POT , TEMP . 1 

(Celsius) 

12.474 

VIR . TFMP . 1 

(Celsius) 

13.509 

V. POT. TEMP. 1  ABS . HUM  I D . 1 
(Celsius)  <Kg/m3> 

13.689  8.636E-03 

REL .HUMID  .  1 
(Percent ) 
79.45 

SPEC .HUMID. 
(Kq/Kq  ) 
6.999E-03 

1  VAP .PRES. 1 
(Millibar) 
11.377 

S  VAP  PRES. 1 
(Mill  »bar ) 
14.320 

REF . INDEX 
(Kel  .  xM-2. 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

12.301 

VIR .TFMP  .2 

(Celsius) 

13.628 

V.  POT. TEMP. 2  ABS. HUMID? 
(Celsius)  (Kq/n3) 

13.718  8.654E-03 

REL .HUMID.? 
(Percent ) 
78.95 

SPFC. HUMID. 
(Kq/Kq) 

7. 009F- 03 

2  VAP  PRES.;* 
(Mill ibar ) 

1 1 .405 

S  .  VAP  PRES.  2 
(Mil  1 ibar ) 

14  4  46 

REF . INDEX 
(Kel . xM-2. 
NO  DATA 

I 


*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031630 
16:35:10  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1 98<? 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PF.RIOD:  30  Min 
NOMENCLATURE;  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUST NGER , 1973 ) : 


FLUX  PARAMETERS 

STABILITY 

( t»UP , --DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROF  ILE  SLOPES 
(♦-INCH .WITH  HEIGHT) 


GRAD.R ICHARDSON  NUMBER 
(♦■Stable, --Unstable) 
-0  .  077  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-<  Z1  »Z2>  1/2 
12.99 

7/1  AT  GMH 
-0  091 

Z/L  AT  10  METERS 
-0.070 

Z/L  AT  Z1 
-0.129 

Z/L  AT  Z? 

-0 .064 

MONiN-OBUKHOV  LENG1H 
(Meters) 

-l . 426E  02 


MOMENTUM  FLUX 
<Nt/n2> 

-6 .84E-02 

HUMIDITY  FLUX 
(Kq/*er  «2) 

P. 09F-05 

IAT  HEAT  FI  IJX 
<Watts/n2) 

5.17E  Ot 

SEN. HEAT  FLUX 
(Wat  ts/«2) 

7. 1  IE  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2) 

-1  .57E  02 

TOTAL  MEAT  BUDGET  FLUX 
( Wat  1 s/n2 ) 

-9.81E  01 


FRICTION  VELOCITY 
<  Meters/see ) 
2.354E-01 

SCALING  SPEC.HUMD. 
(Kq/Kq) 

-7. 198E-05 


SCALING  POT.  TEMP. 
<KeT  vin ) 

-2.419E-02 


ROUGHNFSS  LENGTH 
(Meters) 

3. 159E-05 


DRAG  COFF.  AT  10  METERS 
(Dimension  less) 

1  42  31  -4i.. 


GENERAL  FORM : DN/DZ* 

[ (N1-N2) ]/[Ln(Zl/72)* 
<  Z1 *Z2 ) 1 /2 1 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DUS/DZ-  3.65E-02 


N-SPEC  HUMIDITY  (Kq/Kq) 
Z-HEIGH7  (Meters) 
DSH/DZ*  -892E-06 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ*  -3.00E-03 


GENERAL  FORM: ' N ' SL OPE- 
l (LnZl-PSI)-(LnZ2-PGI ) ]/ 
IN1-N21 

N-UIND  SPEED  (h/ser) 
Z-HEICHT  (H>  Vert. Aiis 
PSI-PSIl 

WS  SLOPE  =  1 . 70E  00 

N-SPEC  HUMIDITY  <Kq/Kq) 
Z-HF  I GHT  <M)  Vert  A*i-. 
PSI-PSI2 

SH  SI  OPE  -  -7.5  IE  03 

N  -POT  TEMP .  (Kelvin) 
7-HEIGHT  <M)  Vert.Ans 
P5I-PSI? 

PTK  SI  OPE-  -2.23E  01 

N-LnTEMP  STRUC . (K«M  2/3 > 
Z-HEIGHT  (M)  Ver  t  A* is 
PSI-NUNE 

CT2  SLOPE  *NO  DATA 


PS/1  AT  71  - 
PSI1  AT  Z2« 
PSI2  AT  ZI¬ 
PS!?  AT  Z2- 


0 . 3255 78 
0.191300 
0.210644 
0 . 120965 


BOWFN  RATIO 
(On  units) 
0.138 


0 


»  GENFRAL  CONSTANTS: 


Ml SCELLANF OUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR. SCHMIDT 

SFN  HEAT 

MOISTURE 

(No  units) 

< M/sec  2) 

NUMBER 

NUMBER 

TRANSF  ,  COE  F  . 

T RANSF . COEF 

0 .4 

9 . 7939 

0.74 

0.74 

0  92E-03 

1 . 32E-03 

AIR  DENSITY 
<  Kg/e3  ) 

I .2343 


•  GENERAL  NOTES: 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal  /Kq  Kel  ) 
P.4151E  0? 


SHI SM2-  ♦  /-  08E-3  Kq/Kq. 


WATER  LAT.HEAT  VA° . 
(ITcal  /Kq) 

5.9033C  05 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  7905031630 

START  TIME!  16:35:10  PST 

START  DATE :  3  Kay  1979  < DAT  123) 


MARINE  SURFACE  LAYER 
N8L  MICRQHETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1998 

DATA  SAMPLING  RATE  (ALL  CHANNELS!:  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  HICROMETEOROLQGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT  TEMP , STRUC . 

BAR. PRES.  BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius)  (Kel.»M-2/3> 

(Millibar)  (Celsius) 

(Keluin ) 

(Kelvin ) 

(Kelvin) 

(Kelvin  > 

12,397 

6.03 

0.86  NO  DATA 

1016.27  13.795 

-1.398 

-1.300 

-0 . 181 

-0.083 

HEICHT 

POT . TEMP 

VIR.TEMP.  V. POT. TEMP. 

ABB. HUMID.  REL. HUMID. 

SPEC. HUMID. 

VAP  .  PRES . 

S. VAP . PRES . 

REF. INDEX 

(Meters) 

(Celsivft) 

(Celsius)  (Celsius) 

(Kq/«3>  (Percent) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel.iH-2/3) 

10.00 

12.495 

13.614  13.712 

0 . 652E-03  79.01 

7.000E-03 

11.402 

14.431 

NO  DATA 

BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  Al, 

1970) : 

INFERRED 

FLUX  PARAMETERS 

INFERRED 

INFERRED  KAN  VERTICAL 

STABILITY 

(♦-UP, --DOWN) 

SCALING  PARAMETERS 

VELOCITY 

COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITT 

WITH  LONG. 

VELOCITY 

AIR  DENSITY 

(♦-Stable, 

-'Unstable) 

(Nt/*2> 

(Meters/sec ) 

(Meter2/sec2) 

(Kg/*3) 

-0.140 

AT  GMH 

-6 . 23E-Q2 

2.246E-01 

-5 . 045E-02 

1 .2346 

GEOMETRIC 

MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS. 

HUMIDITY 

AIR  SPECIFIC 

HEAT 

(Meter)  GMH- (21*22)1/2 

(Kg/sec  *2) 

(Kg/Kg) 

(Meter  Kg/sec  *3) 

(ITcal./Kg  Kel.) 

1299 

2.98E  05 

-1 .074E-04 

2.97BE-05 

2.4151E  02 

Z/L  AT  GMH 

L AT. HEAT  FLUX 

SCALING  POT. TEMP. 

WITH  POT . TEMPERATURE 

WATER  L AT, HE AT  VAP. 

-0 . 160 

(Wat  ts/«2> 

(Kelvin) 

(Meter  Kel 

.  /sec ) 

(ITcal./Kg) 

7.36E  01 

-4  528E-02 

1 . 017F-Q2 

5.9030E  05 

Z/L  AT  10 
-0 . 123 

METERS 

SFN.HEAT  FLUX 

ROUGHNESS  LENGTH 

VAP .PRES. AT 

WT  LEVEL 

(Watts/«2l 

(Meters) 

(Mill ibar ) 

MON1 N-QBUKHOV  LENGTH 

1 . 27E  0 1 

2 . 600E-05 

15.031 

(H*t*r*) 

-9. 1 20E  01 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF . AT  10  METERS 

ABS. HUMID. AT  WT  LEVEL 

( Wut  t*/«2  ) 

(Dinensionless) 

(Kg/n3) 

— 1 . 57E  02 

1 . CB1E-03 

I . 195E-02 

TOTAL  HEAT  BUDGET  FLUX 

BAR .PREB. AT 

WT  V.EVEL 

( Met  ts/«2 ) 

(Millibar ) 

-7.06E  01 

1017.47 

BOWEN  RATIO 
(no  units) 
0.172 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL . POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

flux 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF  , 

149% 

149* 

141* 

101Z 

S 1 IX 

5X 

44Z 

292Z 

70Z 

HI* 

41* 

90Z 

141* 

168* 

160Z 

46Z 

4  OX 

96X 

5X 

14Z 

1J7Z 

23Z 

63Z 

119* 

43* 

40* 

*  CONTINUED  0FLOW 


RUN  NUMBER:  7905031630  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1900 

START  TIME:  16:35:10  PST  NRL  NICROMETEOROLOCY  DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Mirt 

START  DATE:  3  Hay  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  1  1 : 


STABILITY 

FLUX  PARAMETERS 
(♦-UP,— DOWN) 

SCALING  PARAMETERS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

( ♦•Stable,— Unstable) 

(Nt/«2) 

(Meters/s*c  ) 

-0.106  10.021  AT  GMH 

-6.38E-02  16.0E-02J 

2.273E-01  16 . 0E-021 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

(Meter)  GHH-(ZlsZ2>1/2 

(Kg/sec  *2) 

(Kg/Kg) 

12.99 

2.82E-05  10.OE-O61 

-9.455E-05  1 3 . 0E-05 1 

Z/L  AT  GMH 

LAT.HEAT  FLUX 

SCALING  POT. TEMP. 

-0.123  10.02) 

Z/L  AT  10  METERS 

(Watts/n2) 

6.96E  01  12. 0E+0 1 J 

(Kelvin ) 

-2.954E-02  12.0E-02) 

-0.095  10.021 

SEN. HEAT  FLUX 
(Watts/*?) 

ROUGHNESS  LENGTH 
(Meters) 

MON IN-OBUKHOV  LENGTH 
(Meters) 

1  .DIE  01  13 . 0E  +  00 1 

2.7StE-0b  [ 6 . 0E-051 

-1  053E  0? 

SKY  AND  SOLAR  HFAT  FLUX 
(Mar t*/*2) 

-1.57E  OP  IP,  OE+OJ J 

TOTAL  HFAT  BUDGET  FLUX 
( Wat  ts/n2) 

-7.72E  01  13.06>011 

BOWEN  RATIO 
(no  units) 

0.161  10.08) 

DRAG  COEF. AT  10  METERS 
(Meters) 

J.JS7L-0J  (4.0E-C4) 

■  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  P ARAMFTER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AMD  ARE  "♦ar-‘» 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. NEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

8CL . SPEC 

SCL  POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10N 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  • 

LENGTH 

COEF 

30* 

20* 

5* 

19* 

20* 

0* 

20* 

12* 

3* 

19* 

40* 

5* 

17* 

•  END  OF  BATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEQROl OCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PMTSICS  BRANCH 
MARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

>  «*  *  MICROMETFOROL OCICAL  DATA  •  «  * 


RUN  NUMBER;  7905031700 

START  1 IME :  17:  5:10  PST 

END  TIME:  17:35:1 0  PST 

START  DATE:  3  May  1979  (DAY  123; 

•  ANALOG  CHANNEl  RAW  DATA  (AVERAGt  VDC): 


No  .  00 

No  .  01 

No  .0? 

No.  03 

No  .  04 

No  .05 

No  .06 

No  .  07 

No  .  08 

No  ,  09 

VOLT. REF .A 

TF.MP  .  BTRUC  .  1 

TEMP .STRUC. 

,2  DEW  POINT 1 

DEW  P0INT2 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.204 

0.000 

0  .  OCC 

4.900 

4,912 

3.991 

3  893 

5.017 

1 .094 

4.961 

No  .  HI 

No  .11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No.  16 

No  .  17 

HULK  UT  It HP 

AC  FREQUENCY 

AC  VOLTAGF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF .B 

4  121 

3.809 

2.540 

0  .  000 

0  .  000 

0 . 000 

0.000 

6.204 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No.? 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

wsiec 

WS2EC 

AIR  fEMP.l 

AIR  TEMP . 3 

HE  rCNT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff. > 

1411  133435 

1421  124SB0 

0  .  183 

95 

-0.009 

0 . 000 

0  .  000 

0.992 

D  .952 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VULT .REF . DEV 

ZERO  REF.DF.V 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No .scans) 

(No . scans) 

(No  .sc  ans) 

A(No . > .005V) 

B(No . >  005V) 

(No . ) .002V) 

(No . >5V> 

(No . > 1 Hi ) 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0 

115.4 

59.81 

OBSERVED  MICROME TEOROLOG1CAL  PARAMETERS  (INCLUDING  THE.  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEEDl 

DEW  POINT  1 

TEMP .STRUC. 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius  > 

<  Meter /see ) 

(Celsius) 

(Kel . xM-2/3) 

( Deg .True) 

(Millibar ) 

(Wat  t/«2 ) 

(Celsius ) 

(Kelvin ) 

12.344 

7.69 

8.95 

NO  DATA 

313.7 

1015.17 

-1  . 53E  02 

13.761 

285.561 

AIR  TEMP.? 

WIND  SPEED? 

DFU  POINT? 

TEMP .STRUC.? 

TIDE  TABLE 

BAR. PRES. 2 

(Celsius) 

(Meter/sec ) 

(Cel  si  us) 

(Kel . xM-2/3) 

(Meter  MSL > 

(Millibar) 

12.458 

7.31 

8.93 

NO  DATA 

0.21 

1016.27 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEICHT,  Z1 

POT . TEMP . 1 

V1R .TEMP.  1 

V. POT. TEMP. 1 

ABS. HUMID.  1 

REL. HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP. PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<  Kg/n3 ) 

(Percent ) 

(Kg/Kg) 

(Millibar) 

(Millibar) 

(Kel .*M- 2/3) 

18.35 

1? .5? 3 

13.567 

13.747 

8.693E-03 

79.73 

7 . 047E-03 

11.453 

14.365 

NO  DATA 

HEIGHT,  Z2 

POT , TEMP .2 

VIR . TEMP .2 

V. POT. TEMP. 2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Cel-ius) 

(Kq/„3> 

(Percent ) 

(Kg/Kg) 

(Millibar) 

(Millibar  > 

(Kel . xM-2/3) 

9.20 

(2.548 

13.6R2 

13.773 

B.703E03 

79.18 

7. 051E-03 

11.472 

14.489 

NO  DATA 

*  CONTINUED  BELOW 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOUER  LEVEL 


RUN  NUMBER:  7905031700 

START  TIME:  17:  5:10  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOUER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973) : 


GRAD . RICHARDSON  NUMBER 
(♦•Stable, --Unstab 1*  ) 
-0.051  AT  GMH 

GEOMETRIC  Mf  AN  HFIGHT 
(Meter  >  GNHMZ1*Z2>1/? 
12.99 


7/L  AT  GMH 
-0 . 062 


Z/L  AT  10  METERS 
-0  048 


Z/L  AT  Z1 
-0.088 


Z/L  AT  12 
-0.044 


MON IN-OBUKHOV  LENGTH 
( Meter s > 

-2. 094E  02 


FLUX  PARAMETERS 
(♦-UP .--DOWN) 


MOMENTUM  FI UX 
<NT/n2) 

-B.38E-02 

HUMIDITY  FLUX 
(Kg/sec  «2) 

2.26E-05 

LA T. HEAT  FLUX 
(Watts/n2> 

5.60E  01 

SFN.HEAT  FLUX 
( Wat  ts/«2 ) 

7. HE  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t»/«2 , 

-1.S3E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/n2) 

-8.96E  01 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Heter*/sec  ) 
2.637E-01 

SCALING  SPEC . HUHD . 
(Kg/Kg ) 

-6.960E-05 


SCALING  POT.  TEMP. 
(Kel win ) 

-2. 160E-02 


ROUGHNESS  LENGTH 
(Meter*) 

4 .952E-05 


DRAG  Cuu.  M  10  METERS 
(Dtnenslonle**) 

1 . 4V7i  0  3 


PSI1  AT  ZI¬ 
PS  II  AT  Z2- 
PSI2  AT  Z\m 
PSI2  AT  72- 


0.244114 
0 .138861 
0 . 155076 
0.086749 


BOWEN  RATIO 
(no  unite) 
0.127 


•  CENTRAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROFILE 

CONSTANT  ACCELERATION  TUR . PRANDTL 

<No  unit*)  <M/*ec  2)  NUMBER 

0.4  9.7959  0.74 


PROFILE  BULK  BULK 

TUR. SCHMIDT  SFNHEAT  MOISTURE 

NUMBER  TRANSF.COEE.  TRAN8F.C0EF. 

0.74  0.92E-03  I32E-01 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ= 

L (N1-N2) }/ILn(Zl /Z2 ) * 
( Z1 «Z2 ) 1 /21 

N-WIND  SPEED  (M/*ee> 
Z-HEIGHT  (Meter * ) 
DWS/DZ-  4.30E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters ) 
DSH/DZ-  -8.92E-06 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -2.77E-03 


GENERAL  NOTE-.: 

Accuracy  Imitation  eareeded  for  Measurement  of  Profile  Slope  and/o r  Partial  Dertvativ 
Computation  eieruted  by  insertion  of: 

SHI-SH2'  ♦/-  081  -3  Kg /Kg. 


PROFILE  SLOPES 
( ♦-INCR .WITH  HEIGHT) 


GENERAL  FORM : 'N' SLOPE* 
l  (LnZl  -PS I )  -  <Lr,Z2-PSI )  1/ 
(N1-N2) 

N-WIND  SPEED  (M/*ec> 
Z-HEIGHT  <  M)  Vert.  An* 
PSI-PSI1 

WS  SLOPE*  1.52E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
2-HEIGHT  (M)  Vert. A*i* 
PSI-PSI2 

SH  SLOPE-  -7.77E  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Ver  t .Axis 
PSI-PSI2 

PTK  SLOPE-  -2.50E  01 

N-LnTEMP . 5TRUC . <K*H-2/3> 
Z-HEICHT  ( M  >  Vert  Ail* 

PS 1 -NONE 

CT2  SLOPE-NO  DATA 


HISCELLANt  OU5 


AIR  DENSITY 
(Kg/nJ) 

1  2340 

AIR  SPECIFIC  WAT 
(Heal  /Kg  Kel  > 
2.4152E  92 

WATER  LAT  HEAT  VAP 
<  ITc  a  I  .  /Kg  > 

5  903IE  05 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 

7905031700 

MARINE  SURFACF  LAYER 

PRINT  DATE: 

It  JUN  1980 

START  TIME 

17:  5s 10  PST 

NRL  MICBOMETEOROIOGY 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

START  DATE 

3  May  1979 

(DAY  123) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD:  30 

Min 

*  ESTIMATED  i 

MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS i 

AIR  TEMP. 

urno  speed 

DEW  POINT 

TEMP. ST RUC. 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec  > 

(Celsius) 

(Kel . *M-2/3) 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin ) 

(Kelvin) 

(Kel  vin  > 

12.444 

7.35 

8  ■  95 

NO  DATA 

1016.17 

13.761 

-1.316 

-1 .218 

-0.092 

0.Q06 

HEIGHT 

POT .TFMP . 

VIR  .  TFMP  . 

V. POT. TEMP . 

ABS. HUMID, 

REL. HUMID. 

SPEC  .HUMID. 

VAP .PRES  . 

S.  VAP  PRES . 

REF . INDEX 

(Meter  »> 

(Celsius) 

(Celsius) 

(Cel  si  vs) 

(Kg/«3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . iH-2/3) 

10.00 

12  542 

13.669 

13.767 

8 . 7  02E- 03 

79.24 

7 . 051E-03 

11 .470 

14.475 

NO  DATA 

•  BUI  K  AERODYNAMIC  CALCUIATIQNS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHE  ET  AL,l978>: 


inffrrfd 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( ♦■•St «b  l* ,  -«Un» table) 
0.106  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«- ( Zi*Z2>  1  /2 
12.99 

Z/L  AT  GMH 
-0.123 

Z/L  AT  10  METERS 
-0 . 09S 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 034E  0? 


FLUX  PARAMETERS 
(♦-UP  DOWN) 


MOMENTUM  FLUX 

(Nt/r»2) 

-7.45E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

3. 1 JE-05 

L AT . HEAT  FLUX 
<W«tt*/n2) 
7.74E  01 

SFN.HEAT  FLUX 
(Warr»/n2> 

1 . 28E  01 


TOTAL  HEAT  BUDGET  FLUX 
<WatTs/n2> 

-6.25E  0! 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(MeTers/sec ) 

2 . 456E-Q 1 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-1  .  033E-D4 

SCAL.  IG  POT.  TEMP. 
(Kelvin) 

-4.170E-02 

ROUGHNESS  LENGTH 
(Meters > 

3 . 750E-05 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter 2/%ec2) 

-6 . 032E-02 

WITH  AB5.  HUMIDITY 
(Meter  Kg/sec  «3 ) 
3.131E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

1 .024E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3> 

1.2342 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel .  ) 

2,41 5?£  02 

WATER  LAT.HEAT  VAP . 

( IT  C*1 . /Kg) 

5.9026E  05 

VAP. PRES. AT  WT  LEVEL 
(Mi  1 1 lbir  ) 

15.794 

ABS. HUMID. AT  UT  LEVEL 
(Kg/«3) 
t . 193E-02 

BAR. PRES. AT  WT  LEVEL 
(Milliter ) 

1017.37 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Wett9'*n2>  (Dimensionless) 

-1.53E  02  1.U5E-03 


BOWEN  RATIO 
(no  units) 

0  .  165 


•  MEASUREMFNT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES- 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-"! 


CRAD.RTCH 

Z/L  MOMENTUM  LAT.HEAT  SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN  FRICTION 

SCL . SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10N  FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO  VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

MIX 

MIX  127X 

1 73X 

105X 

5X 

45X 

278X  64X 

109* 

41 X 

04X 

127X 

1 7 1 X 

1 7 1 X  46X 

40X 

99* 

5X 

MX 

139X  23X 

63X 

122X 

43X 

40Z 

s  CONTINUED  ! 

bflow 

RUN  NUMBER 

7905031700 

MARINE  SURFACE  LAYER 

PRINT  DATE: 

11  JUN  1980 

START  TIME 

17:  5:10  PST 

NRL  MICROMETEOROLOGY 

DATA  SAMPLING 

RATE  (ALL 

CHANNELS): 

6/Mm 

START  DATE 

3  May  1979  (DAY  123) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD: 

30  Min 

«  COMPOSITE  PKUFTI  t  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1: 


STABTf  ITY 


FLUX  PARAMETERS 

C  +-UP / -*DOUN >  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -‘Unstable ) 
-0.076  f 0.021  A X  CMH 

GEOMETRIC  HFAN  HEIGHT 
(Meter)  GMM=(Z1  »Z2)  1  /?. 
12.99 

Z/L  AT  GMH 
-0.090  10.021 

Z/L  AT  10  METFRS 
-0.069  (0,021 

MONJN-ODUKHOV  LENGTH 
(Meter*) 

-1 . 44BE  0? 


MOMENTUM  FLUX 
(Nt/«2) 

-7.75F-02  f6.0E-021 

HUMIDITY  FLUX 
(Kg/*ec  «2) 

2.97F-05  (8.0F-061 

LAT.HEAT  FLUX 
(Wat  t*/n2) 

7.33E  Ot  12 . 0E+OI I 

SFN.HEAT  FLUX 
(Wat  ts/n2 ) 

1  ■  00F  01  13. 0E*001 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/*2> 

-1  . 53E  02  12 . 0E+01 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wrtts/n?) 

-6,90(i  II  13.  OF  ♦Bl ) 

BOWEN  RATIO 
(no  units) 

0.152  10.08) 


FRICTION  VELOCITY 
(Meter*/s*c  > 

2.504E-01  16.0E-02J 

SCALING  SPEC. HUM  ID. 
<Kg/Kg> 

-9.092F-05  13.0F-051 

SCALING  POT. TEMP. 
(Kelvin ) 

-2.670E-02  12.0E-D2) 

ROUGHNFSS  LENGTH 
( Meters) 

4.158E-05  16.0E-05) 

DRAG  COEF.AT  10  KFTERS 
( Meters ) 

1.20/1-H3  14.0E-041 


•  DIfFERENCF  BETWEEN  THE  PROFILE  AND  BULK  AfRODYNAMIC  DERIVED  PARAMETER  VALUE9  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  UE1GHTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  "♦er-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

36X 

34X 

8X 

17X 

28X 

OX 

22X 

13X 

4X 

19X 

42X 

11X 

18X 

«  End  of  data  rum 
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MARINE  SURFACE  LAYER  MICROMF  TEQRQl OCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
AT MOSPHFR IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  *  *  MICROMETFQROLOCICAL  DATA  »  *  *  x 


RUN  NUMBER: 
START  TIME: 
END  TIME: 
START  DATE: 


7905031730 
17:35:20  PSf 
18:  5:10  PST 
3  May  1979  (DAY  12-1) 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL  ,  2-LUUER  l  F.VEL 


■  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC ) : 


No  .  00 

VOLT .REF .A 
6.205 


No. 01  No. 02  No. 03 

TEMP  .  STRUC  .  t  TEMP  .  STRUC  .  2  DF.W  POINT  1 
0.001  0.001  4.911 


No  .  04 
DEW  POINTS 
4.920 


No  .  05 

WIND  SPEEDl 
4.06V 


No  .  06 

WIND  SPEED2 
3.978 


No  .  07 

BAR .PRES. ? 
5.01? 


No  08 
SKY  RAD. 
0.821 


No . 1 0  No . II  No . 12 

BULK  NT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
4. 079  3.810  2.538 


No. 13  No. 14 

MANUAL  FLAG  7ER0  REF. 
0.301  0.001 


No  .15 
SPARE  A 
0  ,  001 


No  .  16 
SPAkE  B 
0.001 


No  .  17 

VOL  T  REF  .  B 
6.205 


*  DIGITAL  CHANNEL  RAU  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECT  IONS : 


No .  1  No. 2 

AIR  TEMP  ,  1  AIR  TEMP . 2 

1411  123345  1421  12446B 


UPUIND  NEAR  UPWIND  LAND  DP1FCAI 
HFIGHT/LENCTH  PATH < Meter* )  (Volts) 
0.183  95  -0.009 


DP2FCAL 

(Volts) 

0.000 


UTBFCAL 

(Volts) 

0.00.) 


USIEC 
(Coeff . > 
0 .992 


»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR 
4.926 


Wf.CfcC 
(Coeff . > 
o  v-,;> 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOL I. REF. DEV  VOLT. RFF. DEV  ZFRD  REF. DEV  AC  VULT.FIUX 
A(No.).OOSV)  B(No . > . 005V)  (Nc.).002V)  (No.)5V> 

O  0  0  0 


AC  FREQ. FLUX  AC  VULTACF 
(No .  > 1  Hz )  (VAC) 

0  115.4 


AC  FREQUENCY 
(Hz  ) 

59.81 


*  OBSERVED  MICROME  TEOROLUGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TEMP . 1 
(Celsius ) 
12.335 

WIND  SPEEDl 
(Meter /sec  > 
7.84 

DEW  POINT! 
(Celsius) 
9.01 

TFMP. STRUC. 1 
(Kel . xh-2/3) 
NO  DATA 

WIND  DIR . 
(Deg .True) 
312.5 

BAR .PRES.  1 
( Mi ) 1 ibar  ) 
1015.10 

SKY  RAD  . 
(Watt /n2 ) 

-1  .  14E  02 

BULK  UT  ItnP 

(Celsius) 

13,719 

Ml.  AN  AIR  1LMP 
(Kelvin) 

285.  SM 

AIR  TEMP. 2 
(Celsius) 
12.447 

WIND  SPEED2 
(Meter/sec ) 
7.46 

DEW  P0INT2 
( Celsius) 
9.00 

TEMP  STRUC. 2 
(Kel . xh-2/3  > 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.20 

BAR .PRES  .2 
(Millibar  ) 
1016.20 

CALCULATED 

MICRvrtETEOROLOCICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.514 

VIR  .TFMP  .  1 

(Celsius) 

13.563 

V.  POT. TEMP.  1 

(Celsius) 

13.743 

ABS. HUMID, 1 
(Kg/«3> 

8 . 732E-03 

REL . HUMID .  1 
(Percen  t ) 
80.14 

SPEC . HUHI D . 
(Kg/Kg  ) 

7. 080E-03 

1  VAP.PRFS.l 
(Mill i bar ) 

1 1 .505 

S  VAP .PRES  1 
(Mill  ibar  > 

1 4 . 356 

REF. INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP. 2 

(Celsius) 

12.537 

VIR . TEMP. 2 
(Celsi us) 

1 3 . 675 

V.  POT. TEMP. 2 

(Celsius) 

13.765 

ABS. HUMID. ? 

( Kg/«3) 

8 . 730E-03 

REL .HUMID. 2 
(Percen  t ) 
79.48 

SPEC. HUMID. 
(Kg/Kg  > 

7. 073E-03 

2  VAP .PRES. 2 
(Millibar) 

11 .507 

S . VAP .PRES.? 

(hi  1 1 ibar ) 
14.478 

REF.  INDEX  ? 
(Kel  rh-?/3 ) 
NO  DATA 

«  CONTINUED  BELOW 


RUN  NUMBER:  7905031730 

START  TIME:  17:35:20  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE.  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2=LUWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


FLUX  PARAMETERS 
( +  -UP , —DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROF  ILE  SI  OPES 
( ♦« INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
<  ♦-■Stab la,  — Unstab  It?  > 
-0.048  AT  GMH 


MOMENTUM  FLUX 
(Nt/*2) 

-B. 15E-02 


FRICTION  VELOCITY 
(Meter  s/sec ) 
2.57QE-01 


GENERAL  F ORM : DN/DZ= 

{  (N1-N2) J/lLn(Zl/Z2)x 
( Zl  «Z2 ) I /2J 


GENERAI  FORM: 'N'SLOPE- 
[ (LnZl-PSI)-<LnZ2-PSI > 1/ 
INI -N2J 


GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 *Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
-0.059 

Z/L  AT  10  METERS 
-0.045 

Z/L  AT  Z1 
-0.083 

Z/L  AT  Z2 
-0.042 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-2.207E  02 

PEI 1  AT  Zl-  0.234370 
PSI1  AT  22-  0.132761 

PSI2  AT  Zl-  0  149389 
PSI2  AT  72-  0.082817 


HUMIDITY  FLUX 
(Kg/sec  «2) 

2.20E-05 

LAT.HEAT  FLUX 
(Uatts/*2) 

5.43E  01 

SEN. HEAT  FLUX 
<Watts/«2) 

6.28E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uat  ts/«2 ) 

-1 . I4E  02 

TOTAl  HEAT  BUDGET  FLUX 
(Watts/n?) 

-5.39E  01 

BOWEN  RATIO 
(no  units) 

0.116 


SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6 . 932E-05 


SCALING  POT.  TEMP. 
(Kel win) 

-1 .957E-02 


ROUGHNESS  LENGTH 
(Meter*) 

4.484F -05 


DRAG  COEF .  AT  10  METERS 
(Dinenn  on  lets  > 

»  •  J«»3l  tl  > 


N- WIND  SPEED  (M/sec > 
Z-HEIGHT  (Meters) 
DUS/DZ-  4.22E-02 


N-SPEC -HUMIDITY  (Kg/Kg) 
7-HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT . TEMP . (Kelvin) 
7-HFIGMT  (Meters) 
DPT/DZ-  -2.52E-03 


N-UIND  5PEED  ( M/sec  ) 
Z-HEIGHT  (M)  Vert. Aiis 
PSI=PSI1 

US  SLOPE  -  1 . 56E  00 

N=SPEC  HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert  An  s 
PSI-PSI2 

SH  SLOPE-  -7.0OE  03 

N-=POT  TEMP  .  (Kelvin) 

7 -HEIGHT  (M)  Vert  .Axis 
PSI -PS  12 

PTK  SI  OPE  -  -2.76E  01 

N-LnTEMP . STRUC . (Kxh-2/3) 
7'HEIGHT  (M)  Ver  t  .Aits 
PSI -NONE 

CT2  SLOPE-NO  DATA 


*  GENFRAL  CONSTANTS: 


MISCELLANE  OUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 .4 


GRAVITATION  PROFILE 
ACCELERATION  TUR , PRANDTL 
(M/*ec  2)  NUMBFR 

9.7959  0.74 


PROFILE 
TUR  SCHMIDT 
NUMBFR 
0.74 


BUI  K 

SEN  HEAT 
TRANSF  .TOFF  . 
0 .92F-03 


BULK 

MOISTURE 
1 RANSF .COEF . 
1 . 32E -  03 


AIR  DENSITY 
(Kg/n3) 
t .2339 


•  GENERAL  NOTES; 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Conputation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal  .  /Kg  Kel .  ) 
2.415.3E  02 


SH1-SH2-  ♦/-  .  OBF-3  Kg/Kg. 


WATER  LAT.HEAT  VAP , 
(ITcal.  /Kg  ) 

5.9031E  05 


•  CONTINUED  ON  NEXT  PACE 


130 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031730 
17:35:20  PST 
3  May  1979  (DAT  123> 


MARINE  SURFACE  LAVER 
Nfli  MICRO METEOROLOGY 
5AN  NICOLAS  ISLAND,  CAL 


ESTIMATED  HICROMETEOROLOGICAL  PARAMETERS  AT  1EN  METERS: 


AIR  TEMP. 
<  C# 1 s i us ) 
12.433 

HEIGHT 
(Meters) 
10  .  00 


UIND  SPEED  DEU  POINT 
(heter/sec)  (Celsius) 


POT. TEMP . 
(Celsius) 
12.531 


VIR.TFMP . 
(Celsius) 
13.662 


TEMP . STRUC .  BAR. PRES. 
(Kel.*M-2/3>  (Millibar) 
NO  DATA  1016. 1  0 

V. POT. TEMP  ABE. HUMID. 
(Celsius)  (Kg/«3> 
13.760  8 . 731E-03 


PRINT  DATE;  U  JUN  19R0 

DATA  SAMPLING  RATE  (ALL  CHANNLLS): 

DATA  AVERAGING  PERIOD:  30  Mm 


BULK  UT  TEMP  AIR-WI  TEMP  POT  W7  TEMP  VlR-UT  TtMP  V  POT-WT  TEMP 


(Celsi us ) 
13.719 


(Kelvin) 
-1 . 286 


REL  . HUMID-  SPEC. HUMID.  VAP  PRES  . 

(Percent)  (Kg/Kg)  (Millibars) 

79.56  7. 074E-Q3  11 .507 


(Kelw  in) 
-0 . 058 


S. VAP  PRES.  REF. INDEX 
(Millibars)  (Kel . *M -2/3 ) 


*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AJ  TEN  MF TERS  (FRIEHE  ET  Al,l978> 


INFFRRED 

STABILITY 


GRAD .RICHARDSON  NUMBER 
(♦-Stable,  --(/ns tab  le  J 
-0 . 097  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GNH*(Z!»Z2>»/2 
12.99 


Z/L  AT  GHH 
-0,  IM 


Z/L  AT  10  METERS 


MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 142E  02 


FLUX  PARAMETERS 
(♦=UP,'=DOWN) 


MOMENTUM  FLUX 
(Wt/«2) 

-7.83E-02 

HUMIDITY  FLUX 
(Kq/sec  m2) 

3. 14E-05 

LAT.HFAT  FLUX 
(Vat  f*/«2> 

7.76E  0! 

SIN. HEAT  FLUX 
(W*tts/r»2> 

1 .27E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  s//»2> 

-1 . 1 4E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat ts/«2> 

-2.42E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters /sec ) 

2. 519E-0 1 

SCALING  SPEC. HUMID. 
<Kg/Kg) 

-1  . 0Q9E -  04 

SCALING  POT .TEMP . 
(Kelvin) 

-4.052E-02 

ROUGHNESS  LENGTH 
(Meters) 

4 . 147E-05 

DRAG  COEF.AT  10  METERS 
(Vieensi  e/iless  > 

1 . 126E-03 


INFERRED  MEAN  VERT ICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Me fer2/sec2) 
-6.347E-02 

WITH  ABS  HUMIDITY 
(Meter  Kg/sec  m3) 

3. 138E-05 

WITH  POT. TEMPERATURE 
(Merer  Kel. /sec > 

1 .021E-02 


miscellan.  OUS 


AIR  DENSITY 
Otg/rT) 

1  .2342 

AIR  SPECIFIC  HEAT 
( ITca I ./Kg  Kel . ) 
2.4153E  02 

WATER  LAT.HEAT  VAP. 

( JTcaJ . /Kg) 

5.9028E  05 

VAP .PRES. AT  WT  LEVEL 
(Mill ibar  > 

15.751 

ABS. HUM  ID.  A I  WI  LEVEL 
(Kg/M3) 

1 , 190E-02 

BAR .PRES. AT  UT  I  EVEL 
(Mi llibar ) 

1017.30 


BOWEN  RATIO 
(no  units) 

0 .164 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  RQU  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦'»r 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

FLUX 

LAT.HFAT 

FLUX 

SEN. HLAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VEt  QCITY 

SCL .SPEC 

HUMIDITY 

SCL  .POT  . 
TEMP  . 

ROUGH. 

L  ENG  TH 

DRAG 

COEF 

149% 

149% 

133% 

176% 

1  1  1% 

6% 

55% 

287% 

66% 

110% 

45% 

06% 

133% 

172% 

172% 

46* 

41% 

t  00% 

6% 

17% 

141% 

23% 

-.4% 

123% 

4  3% 

4  0% 

»  CONTINUED  BELOW 


RUN  NUMBER:  7905031730 

START  TIME:  17:35:20  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICWOMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPFCTTVL  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INI  J : 


flux  parameters 

(♦=UP,-*DOWN) 


MOMFNTUM  FLUX 
CN»/«2> 

-7,91 E- 0  2  I6.0E-02) 

HUMIDITY  FLUX 
(Kq/sec  «2> 

2.96E-05  l 8 . 0E- 061 

LAT.HFAT  FLUX 
(U*t ts/«2) 

7 . 32E  01  I? . 0E+01  1 

SFN.HFAT  FLUX 
<Uatts/*2) 

9.68E  00  (  3 . 0E •* 0 0  1 

SKr  AND  SOLAR  HfAT  FLUX 
<  Ua  t ts/e2 ) 

-1  . t4E  02  12- OEtOl  1 

TOTAL  HFAT  BUDCEt  FLUX 
( W*  t  ts/n2 ) 

-3. 12F  01  I  3 . 0  F  ♦  0  1  1 

POWCN  RACIfl 
( n  rj  unit*:) 

0.148  lO.Oftl 


DIf  FERENCF  BETWFFN  THF  PROFILE  AND  BULK  ATRODYNAMIC  DCRIVED  PARAMFTER  VAl  IILS  AS  COMPUTED  Vi  A  THL  SlANDARD  DEVIATION  I  RUM  T1THIR  T  HI 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VAl  LIF  (WHICH  E VFR  ABSOLUTT  VALUE  IS  LARGER)  ALL  VAIMFS  ARE 
1  ISTED  IN  PERCENT  DIFFERENCE  AND  ARF  ’'tor-”: 

GRAD.  RICH.  Z/L  MOMENTUM  LAT.HFAT  SEN.  HEAT  SKY  RAD.  TOTAL  HLAT  pUWF  N  f  R  l  C  T  T  ON  SCI.  SPEC  SCL  POT  HOUGH  DRAG 

NO. AT  GMH  AT  1  0M  FLUX  FLUX  F|  |JX  FI  UX  FI  UX  RATIO  VF  l  OC  IT  Y  HUMIDITY  U  HP  lENl.TH  I  lit  I 


GRAD. RICHARDSON  NUMBER 
<  **St  ab le, -“Unstable ) 
-0,071  10.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  Z1 »Z2  > 1 /? 
12.99 

Z/L  AT  GMH 
-0.084  10.021 

Z/L  AT  10  METERS 
-0.063  CO. 02  I 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 54  IE  02 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  ) 

2.532E-01  I6.0E-021 

SCALING  SPFC. HUMID. 
(Kg/Kq  ) 

8 . 93;’E“05  I3.0F-051 

SCALING  POT  TEMP. 
(Kelvin) 

-2.5I8E-0?  C20E-02J 

ROUGHNESS  LENGTH 
( Meters ) 

4 . 259E-05  l 6 . 0E '051 

DRAG  COFF.AT  10  «f  TERS 
(Meters) 

l  .  \6m  U  i  14.  0E-041 


L. 


•  END  OF  DATA  RUN 


MARINE  SURFACE  LAYER  MlCHOME TEOROi  OCICAL  EXPEKIHFnT 

NAVAI  RESEARCH  LABORATORY 
ATMO'f’HERIC  PHYSICS  BRANCH 
MAR  INF  (  TrttlSPHFRIC  RESEARCH  STATION 
SAN  jOLAS  I  SI  AND  ,  CAlIFURNlA 

*  •  «  •  MICROME  TEORUI  OGICAI  DATA  *  *  •  • 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905U31HUU 
I  0 ;  3:20  PST 
18 ; 35: 10  PS  I 
3  May  1 979  (DAY  123) 


«  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDU  . 


No  .  00 

VO»  f  .  REF  .  A 
6.205 


No  .  01 

TEMP .STRUC  1 
0  000 


No  .  0? 

TFMP  .  S 1  R IJC  .  2 

o .  act 


No  .  U3 
DEW  POINT  1 
4 . 924 


No  04 

DEW  P01NT2 
4 . 934 


PRINT  DATE:  11  JUM  IVB0 

DATA  SAMPLING  RATE'  i  AL  LMANNfLS*  6/Mi:. 
DATA  AVERAGING  PERIOD  30  Mir, 

NOMENCLATURE  1  -UPPIR  LLVfcl  ,  (JWl  R  U  vt  l 


No  .  05 

WIND  SPEED1 
4 . 349 


N  c  0  6  No  07 

WIND  SPEED?  BAR  P  Rl  F 

4  247  5  01  “• 


N(  (I  H 


•  K  T  RAD 

0  1  'St 


Nu .  i  a 

BULK  UT 
4  0  31 


No  .  1 1 

TEMP  AC  FREQUENCY 
3.  BOB 


No  .  1? 

AC  VOLTAGE 

2,533 


No .  1  3  No  , 1 4 

MANUAI  FLAG  ZERO  REF. 
0  .  OUT  0  0  01 


No  .  15, 
SPARE  A 
0.001 


No  1 6 
SPARE  R 
0.001 


No  .  17 
VO!  T 


Rl  1 

103 


*  DUET  AL  CHANNEL  SAW  DATA  (AVERAGE  >  : 


ESCARPMENT  DATA, 


FIELD  CAl IBRATION  AND  WIND  SPEED 


ESCARPMENT 


LORRELT I UNS 


No  . 1  No. 2 

AIR  TEMP .  I  AIR  TEMP.? 

1411  121330  1 4? I  122534 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL  DPUEtAl 

HE IGHT/l  ENCTH  PATH(Meters)  (Volts)  (Volts) 

0.157  99  -0.009  U . 0 0 0 


W1  HI  Al 
(Volts) 
0  .  00  0 


WS 1  {  i 


U  sv’ 


X  SYSTEM  HOUSE KTEP  INC  PARAMETERS  TRANSI  ATED  INTO  ENGINEERING  UNITS.: 


MANUAI  FLAG  ERROR  COUNT  DATA  BASF 
(No.-, cans)  (No  .  scans)  (No. scans) 

0  0  1B0 


VOLT. REF. DLV  VULT.RFF.DEV  ZtRG  REE  .DEV  AC  VOLT. FLUX  AC  FREQ fU* 
A(No  .  >  .  0(15V)  B(  No  .  >  .  0  05V  >  (No.). 002V)  (No.)5V)  (No.  MHz) 

o  o  0  n  o 


AC  VUL 
( VAC  ) 
115  3 


TALI 


N<.  0  9 

WIND  DIR 
4  845 


At,  FREQUENCY 
(Hz  ) 

‘■9.81 


»  OBSERVED  MICKOMETEOROl OGICAI  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIK  TEMP . 1 

WIND  SPEED! 

DEW  POINT 1 

TFMP . STRUC. 1 

(Celsius  > 

(Me  ter /sec ) 

(Celsius) 

(Ke!  . xM-2/3) 

12.133 

8.39 

9  09 

NO  DATA 

WIND  DIR . 

( Deg .True) 
309.7 


BAR  .  PRE  S  .  1 
(Millibar) 
1015.15 


SKY  RAD. 

( Wat  t/«2> 
-2.37E  01 


PUL*  mT  tine-  mean  air  temp 

(Celsius)  (Kelvin) 

1  3  673  285  3*.  3 


AIR  TEMP. 2 
(Cels  ms) 

1 2 . 253 


WIND  SPEED? 
( Met er/spr > 
8.01 


DEW  POINT? 
(Celsius) 
9. 08 


TEMP . STRUC . 2 
(Kel . *M-?/3> 
NO  DATA 


*  CALCULATED  MICROMET E UROLOGICAL  PARAMETERS: 


TIDE  TAKE 
(Meter  MSL  > 
0.18 


BAR  PRES . 2 
( Mi  1 1 1 b ar  ) 
1  C 1 b . 25 


HEICHT,  Z1 

(rtel-rs) 

18.35 


POT .TEMP . 1 

(Celsius) 

12.313 


VIR.  TEMP  .  1 
(Celsius) 
13  367 


V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kq/n3) 

13.547  8.787E-03 


REL  .HUMID . 1 
(Percent ) 
81.6? 


SPEC  HUM iD 
(Kq/Kq > 

7. 11 51 -03 


VAP  PRES  1 
(  M  l  1 1  i  b  ar  ) 
J  1  563 


S . VAP  PRES. 1  REE. INDEX  ; 
(Mi  1  lib*.-  >  (Kel  .  x  M  2/3> 

14  167  NO  DATA 


HEIGHT,  12 
(Meters) 
9.20 


PUT.  TFMP  .2 
(Cel sius> 
12.344 


VIR  .  TEMP  .2 
(Celsius ) 
13.488 


J.  POT.  TEMP.  ?  ABS. HUMID.  2  PM.  HUMID.  2 
(Celsius)  <Kq/«3>  (Percent) 

13.578  O.7U5E-03  80.95 


SPEC  HUMID 
iXq/Kq > 

7 . 1  1 3E  -  0  3 


VAP  PRES.? 
(Mill ibar  ) 
1  I  57  j 


S.VAP  PRES. c  REF  INDEX  ? 
(Millibar)  (Kel  xM-2/3 ) 
t  4  2V5  NO  DATA 


«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905031000 
10:  5:20  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRl  MICROHETEOROLOCY 
SAN  NICOLAS  1ST  AND,  CAL 


PRINT  DATE.  M  J UN  1900 
DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Mm 
DATA  AVERAGING  PERIOD  30  Min 
NOMENCLATURE  1* UPPER  L  f  VL(  ,  ?=t  UWER  I  EVf.t 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STAPH  ITY 


FLUX  PARAMETERS 

(♦-UP, —DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROF  ILE  Si  OPES 
( ♦= I  NCR  WITH  HEIGHT  ) 


GRAD. RICHARDSON  NUMBER 
( ♦ -St able ,  --Unstable  > 
-0.068  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH* ( /I *Z2> 1/2 
12.99 

7/ L  AT  GMH 
-0.081 

1/ L  AT  10  Mr  TERS 
-0 . 06? 

Z/L  AT  Z1 
-0.114 

Z/L  AT  72 
-0. 057 

MON1N-OPUKHOV  LENGTH 
( Meter  * ) 

-1 . 60 BE  02 


MOMFNTUM  FLUX 
(Nt /h2> 

-8.59E-02 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2 . 12E-05 

LAT.HEAT  FLUX 
<Wetts/«2) 

5.73E  01 

S»F H . HEAT  FLUX 
(Wat  ts/«2) 

9.00E  00 

SKY  AND  SOLAR  HF AT  FLUX 
(Uatts/n?) 

-2.37E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t«/«?> 

4.26E  01 


FRICTION  VELOCITY 
(Meters/sec ) 
2.638E-01 

SCALING  SPFC  HIlMD  . 
(Kq/Kq  > 

-7 . 1 18E-05 


scaling  POT.  TEMP. 
(Kel win) 

-? . 733E-02 


ROUGHNESS  LENGTH 
(Meters) 
4.939E-05 


DRAG  COEF  AT  10  METERS 
(Dieensionless) 

1  ?J4,  oi 


GENERAL  FORH:DN/DZ= 

[ (Ml -N2> 1/1 Ln< 71/72 >« 
<Z1«Z2H/21 

N*W 1 ND  SPEED  (M/sec ) 
Z=MEICHT  (Meters) 
PU5/DZ  *  4.16E-02 


N=SPEC  HUMIDITY  (Kq/Kql 
Z- HE IGHT  (Meters) 
DSH/DZ-  -8.92E06 


N  sROT  TEMP  (Kelvin) 
Z*HE 1 GHT  (Meters) 

DP  T /D7  =  -3  47E-03 


GFNERAi.  FORM :  N  SLOPC- 
I  (LnZI  -PSII-  (Ln22-PF,I  )  J/ 
( N 1  - N? 1 

Ns- WIND  SPEED  (M/s»>c> 
7-HEIGHT  (M)  Ver*. As  is 
PS  I  -  PS  IT 

US  SLOPE  -  \  52E  00 

N=SPEC  HUMIDITY  (Kg/Kq) 
7=HE  1  GMT  (M)  VtT  t  .Axis 
PSI-PST? 

SH  SLOPED  -7.5VL  03 

N-PUT  TEMP  (Kelvin) 

7  -  HEIGHT  (M)  Vert.-'.sis 
P.,I  =PST2 

PTK  SLOPE “  -1.9HE  01 

N=LnTLMP  STRUC. <K»H  2/3' 
7=HE IGHT  (M)  Vet  t  At  is 
PS  I -NONE 

CT?  SLC'PF  *N0  DATA 


PSII  AT  Z(«  0  , 298180 

PST1  AT  72*  0.173424 

PS12  AT  Z1 »  0  .  1 921 28 

PSI2  AT  Z2»  0.109199 


BOWEN  RATIO 
(no  unit*,) 
0,157 


■  GfNERAt  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
O  .4 


GRAVITATION  PROFILE 
ACCELERATION  TUR , PRANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUCK 

SEN  HEAT 
1RANSF.CC1FF 
0  92E-03 


BULK 

MOISTURE 
TRANSF  COFF 
1 .3PE-C3 


AIR  DENSITY 
<  Kq/Mvl ) 

1  2348 


■  GENERAL  NOTES; 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative 
CoMpirtation  e***t  wted  by  insertion  of: 


AIR  SPECIFIC  HF  A  T 
( ITcal  .  /Kq  Kel . ) 
2.4I54E  0? 


SHI  -SH7«  ♦/  0BF-3  Kq/Kq. 


WATER  LAT . HEAT  VAP 
(ITcal.  /Kq  ) 

5.9(1421  05 


CONTINUED  ON  NT  X  f  PAGE 
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RUN  NUMBER:  79Q50 31600  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  Tint:  ill:  5:20  PS1  NRL  MICH  OMETEOR  OLOCY  DATA  SAMPLING  RATE  (ALL  CHANNELS)  :  6/Min 

START  RATE.  J  Hay  1 979  :  DAY  12.1  >  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD :  30  Min 

ESTIMATED  MlLROMf  IFllROl  OGICAL  PARAMETERS  AT  TEN  METERS. 

AIR  TEMP  WIND  SPEED  DEW  POINT  TEMP-STRUC.  BAR. PRES.  BULK  WT  TEMP  AIR-UT  TEMP  POT-WT  TEMP  VIR-W,  fC«P  V.POT-yT  TEMP 

ICel«iv»)  /  iei  )  (IsHius)  (Kel.xM-2/3)  (Millibar1  (Celaius)  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

12.239  8.06  9.08  NO  DATA  1016.15  13  673  -1.434  -1-336  -0.200  -0102 

WIGHT  POT.  TEMP  VIR  TEMP  V.POT.TFMP.  ABS .  HUMID.  REL. HUMID.  SPEC. HUMID.  VAP.PRES.  S.VAP.PRES.  REF. INDEX 

iH*ler»l  (Celsius)  (Celsius)  (Celsius)  (Kg/n3)  (Percent)  (Kq/Kq)  (Millibars)  (Millibars)  <Xr).tH~2/3> 

10.00  12.339  13.473  13.571  8.7B5E-03  81.03  7.113E-03  11-571  14.280  NO  DATA 

BUI  K  AERODYNAMIC  CALCU1  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  JEN  METERS  (FRIEHE  ET  AL.1978): 

INFERRED  Fl  UX  PARAMETERS  INFFRRED  INFERRED  MEAN  VERTICAL 

STABILITY  ( t-UP ,  -DOWN)  SCALlNC  PARAMETERS  VEIOCITY  COVARlANCF  MISCELLANEOUS 


(TRAD  .  RICHARDSON  NUMBER 
(♦-Stable,-* Unstable) 
-0-OB9  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH= T 2 1 #22> 1 /? 
12.99 

Z/L  AT  GMH 
-0  10? 

Z/L  AT  10  METERS 
-0 . 079 

MON IN  OBUKHOV  LFNGTH 
(Meters) 

-1  269E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-9  32F-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3 . 28E  -05 

LA  f  .  HE  AT  Fl  UX 
(Ua  I  t»/r»2) 

8. 10E  01 

SEN, MEAT  FlUX 
<Wa  t  ts/«2> 

1 .49E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat t«/«2) 

-P . 37E  01 

TOTAL  HEAT  BUDGET  FLUX 
< Wat  ts/«2) 

7.21E  01 

BOWEN  RATIO 
(no  units) 

0 .184 


FRICTION  VELOCITY 
( Meters/sec  > 

2.747E-01 

SCALING  SPEC. HUMID. 
(Kq/Kq  > 

-9 . 652E.  -  05 

SCALlNC  POT. TEMP. 

(K*>1  vin  > 

-4.334E-02 

ROUGHNESS  LENGTH 
(Meters) 

5.792E-05 

DRAG  COCF.AT  10  METERS 
(Di«en*ionIess> 

1 . 162E-03 


WITH  LUNG  VELOCITY 
(Meter2/ber 2) 

-7.548E  -02 

UI1H  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

3 .275E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel  .  /ser.  ) 

1 . 191E-0? 


AIR  DENSITY 
TKq/n.f  > 

1 .2351 

AIR  SPECIFIC.  HEAT 
( ITcal  ■ /Kq  Kel - ) 
2.4J54E  02 

WATER  LAT.HEAT  VAP . 
(Heal  .  /Kq) 

5.9039E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  ibar  ) 

15.704 

ABS. HUMID. AT  U(  LEVEL 
(Kq/«3) 

1  .  186E02 

BAR .PRES. AT  WT  LEVEL 
(Mi l 1 ibar > 

1017.35 


MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TUP  ROW  ARE  PROFILE  FRROR  VALUFS  AND  BOTTOM  ROW  ARF  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD .RICH. 

Z/L 

hOMFNTUM 

LAT  HEAT 

SIN .  HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

sr.L  .SPEC 

SCL .POT 

ROUGH 

DRAG 

NO.  AT  GMH 

AT  1QM 

FLUX 

FLUX 

F  LUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDIT  < 

TEMP  . 

LENGT  H 

COEE 

1  4931 

149% 

144% 

183% 

1  09% 

8% 

117% 

29t% 

72% 

1 1  0% 

37% 

92% 

144% 

167% 

T  67% 

46% 

41% 

95% 

8% 

30% 

136% 

23% 

64% 

1  18% 

43% 

40% 

CUN  T INJE  D  BELOW 


RUN  NUMBt k .  7905031800  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1900 

START  TlnE.  )8:  5; 20  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  (HANNCLS):  6/Hin 

START  DAff  3  May  1979  < DAY  123)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD  3C  Min 


COMPOSITE  PROF  J1E  AND  BULK  AT  RUDY  NAM  If.  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  T H£  LOWER  l  I M I T  OF  T MF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  f  J: 

FLUX  PARAMETERS 

STAPjIlTY  < « -UP , - *DOWN)  SCALING  PARAMETERS 


UR AD. RICHARDSON  NUMBT  R  MOMENTUM  FLUX  FRICTION  VELOCITY 

(  *  »St  ab  le,  •  *  Un«.»ah  !«• )  <Nt/«2)  <  ?etet  s/sec  > 

-0  077  10.02)  AT  CMH  9  1 4f  •  0?  16  01-021  2  721E-01  16  0E-02J 

GE  TIME  TRIG  MFAN  HEIGHT  HUMIDITY  FUJX  SCALING  SPEC.  HUM  ID 

(Muter)  OHM* ( t\ •72) I /2  (Kq/»eu  *2>  (Kg/Kq> 

12.9V  J  1  OF  -05  18.  Of  -06)  -B  7231  05  (3  01  05) 

LAY. HEAT  FLUX  SCAl  INC  POT  .  TEMP  . 

(Watts/M?)  (Kelvin) 

7.66E  01  (2.0Etni)  3 ■ 1 1 0F -02  12. 0E  02) 

SIN  HFAT  FLUX  ROUGHNESS  LENGTH 

<Watt*»/«2>  (Mftrrt) 

1.21F  01  (  3 . 0  E  ♦  0  0  1  5  527E-05  (6.0F-05) 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COE»  AT  io  METERS 

(Watt%/«2)  (Meters) 

-2.37E  01  l  ?  .  0E  ♦  0  1  )  11  . .  I  4  .  OF -0  41 

TOTAL  MEAT  BUDGET  FLUX 
-  <tts/«2) 

6.60F  01  ( 3 . 0E*0 1  1 

I'OWFN  RATH) 

(no  wn  >  t « ) 

0.175  10-081 


DIFFERENCE  HT  TWFEN  THI  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PAR  AMF  T£R  VAl  UES  AS  COMPUTED  VIA  TNI  STANDARD  DEVIATION  FROM  EITHER  IMF 
Ap/lVF  WFICNTFD  COMPOSITE  VAl  UE  OR  MFABURFMTNT  UNCIRTA1NTY  VAl  HE  (WHICH  CVFR  ADSOlUlF  VAl  UE  IS  LARGER)  ALL  VAlUES  ARE 
l TGTfD  IN  PTRCFNT  DIFFERENCE  AND  ARE  '♦or  *. 


GRAD  RICH 

//( 

MOMENTUM 

l  A  T  HE  A  f 

SI  N  Ml  A  T 

SKY  RAD 

TOTAL  HFAT 

BOWEN 

FRICTION 

sci  sr ec 

^Cl  Pot 

ROUGH 

DRAG 

NO  AT  CMH 

AT  1  OM 

f  1  UX 

F  1  UX 

F  LUX 

1  1  UX 

F  .  IjX 

RATIO 

Vf  L  nc  I  T  r 

HUM  ?  o  tT  r 

TEMP 

1  E  Nf.  T  H 

i  OE  F 

13% 

12% 

4% 

18% 

24% 

OX 

?6% 

RX 

2% 

15% 

29% 

7% 

Z/L  AT  GMH 
0.091  to  a?i 

1/ L  AT  10  METERS 
-0.070  10  021 

MON  IN -OBUKHOV  lENGIH 
(Meters ) 

-I  428E  0? 


I ND  OF  DATA  RUN 
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MARINE  SURFACE  l  AYER  MICROMFTl  (IROl  QGICA'.  EXPERIMENT 


NAVAL  RESEARCH  l  A£<QRATQK  Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  R EOF ARCH  STATION 
SAN  NICOLAS  ISlAND,  CALIFORNIA 

*  »  *  *  MICROHfcTEOROl  OCICAL  DATA  ■  *  «  « 


RUN  NUMBER : 

7V05031830 

PRINT  DATE: 

11  JC:<  198(1 

START  I I ME: 

18:35:20  PSf 

DATA  CAMPI ING  RATE  (ALL  CHANNLIS):  b/Min 

t HD  TIME. 

IP.  5.10  PST 

DATA  AVERAGING  PERIOD;  30 

Mm 

START  DATE: 

3  May  1979 

(DAY  123) 

NOMENCLATURE 

1  -  UPPER  LEVE 

1  ,  2-LOUER  L  F VEL 

ANAI  OC  CHANNI  1  RAW  DATA 

(AVERAGE  VDC) 

No  .  00 

No  .  01 

No. 02 

No  .  03 

No  .  04 

Nc  .  05 

No  .  06 

No  07  No . 08 

VOLT.  HI  -  A 

TEMP . STRUC. 

TEMP. STRUC. 

2  DEW  POINT  1 

dlu  point;* 

WIND  SPFEDl 

WIND  SPEED? 

BAR . PRES  .2  SKY  RAD 

6.205 

0  (JOG 

0.001 

4.946 

4 . 956 

4.649 

4.516 

5. 029  -fl  071 

No  .  10 

Noll 

No  .  12 

No  .  13 

No  .  14 

No.  15 

No  .  16 

No  .  1  7 

F<ULK  UJ  TEMP 

AC  FREQUENCY  AC  VIJJ  TACE 

MANUAL  FI  AC 

ZERO  Rff  . 

SPARE  A 

SPARF  B 

VDI  T  .  RFI  .B 

3.984 

3.825 

2.53? 

0.301 

0. 001 

0.001 

0.001 

6 . 205 

DIGITAL  channfl  rau  DATA 

(AVERAGE ) : 

ESCARPMFNT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEFD  ESCARPMENT  CORRECTIONS 

No  .  1 

No  .  2 

UPWIND  NF  AR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAL 

WTBFCAL  US1FC 

ATR  TEMP .  1 

AIR  TEMP. 2 

HF I CH I /LENGTH 

PATH( Meter  s  > 

(Vo  1  is) 

(Volts) 

(Volts)  (CcefF 

Mil  12168V 

1421  12280] 

0  .  183 

99 

-0  D  09 

0.000 

0.000  0 . 992 

•  SYSTEM  HOUSE'KFEP  INC  PARAMETERS  TRANSLATED  INTO  ENGINEER  INC  UNITS: 


No  .  (IV 
WIND  DIR. 
4 . 930 


WS2EC 
(Coef f  > 

0.9V2 


MANUAL  FLAG  F  R ROR  COUNT 
(No  «c«ns)  (Nc. scans) 

0  0 


DATA  BASE 
(No .scons) 
180 


VOL  T  .REF.  DEV  VOLT.  RET  DF  V  ZERO  RFE.btV  AC  VOLT.  FLUX  Af  FRFu 
A<  No  .  )  . 005V)  FKNc  >  005V)  (No.).0U2V>  (No.)5V>  <No  >1Mj 

0  0  0  0  0 


LUX  AC  VOLTAGE 
(VAC) 

115.3 


AC  FREQUENCY 
(Hz  ) 

S9 .  83 


*  OBSERVED  MICROMETEOR OL  OGICAI  PARAMETERS  (INCLUDING  THE  ABOVE  CAI  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMPI 
(Celsius  > 
12. 169 

WIND  SPEFDl 
(Me ter /sec ) 
8.95 

DEW  PC1I NT  1 
(Celsius) 

ltMP .STRUC . 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  D1H 
( Deg .True) 
312.6 

BAR , PDFS  .  1 
( Mi  1 1 1 bar  ) 
1015.36 

SKY  RAD. 
(Uatt/n2> 

9  93E  00 

BUI  K  UT  TEMP 
(Celsius ) 

1  3 . 626 

MEAN  AIR  TEMP 
(Kelvin) 
285.384 

AIR  TEMP. 2 
(Celsius) 
12.280 

WIND  SPEFD2 
(Meter /sec ) 
8.45 

DEU  POINT2 
(Celsius) 
9.21 

TFMP  STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

T l DF  TABLE 
(Meter  MSL ) 

0 .15 

BAR , PRES. 2 
(Millibar) 
1016.46 

CAl.CUL  AT  ED 

MICROMETF.OROLOC 

IICAL  PARAMETERS: 

HEIGHT,  Zl 
(Meters) 

IB.  35 

POT. TEMP . 1 

(Celsius) 

12.349 

VIR , TFMP . 1 

(Celsius) 

13.414 

V . POT  .  TEMP  .  1 
(Celsius) 
l 3 . 594 

APS. HUMID  1 
(Kg/n3> 

8 . 861 E -03 

RFI  .HUMID  .  1 
(Percent ) 
02.15 

SPEC .HUMID. 1 
(Kq/Kq) 

7. 178F  -03 

VAP  PRES  .  1 
(Millibar) 

1  1  .668 

S. VAP .PRES. 1 
(Mill  iba.  ) 
14.204 

REF. INDEX  1 
(Kel  .xM-2/3) 
NO  DATA 

KFTGMT,  72 
( Meter  s  > 
9.20 

POT. TEMP .2 

(Celsius) 

12.370 

VIR  .  TFMP. 2 
(Celsius) 

1 3 . 5?5 

V.POT . TEMP .2 

(Celsius) 

13.616 

APS. HUMID. 2 
(Kq/m3) 
8.864F -03 

REL .HUMID. 2 
(Percent ) 

81  .52 

SPEC . HUMID . 2 
(Kq/Kq  > 

7. 176F-03 

VAP .PRES. 2 
(Millibar) 

1 1 .676 

S. VAP.  PRES.  2 
(Millibar ) 

1 4 . 323 

REF. INDEX  2 
(Kel . xM-2/3  > 
NO  DATA 

CONTINUED 

BELOW 

RUN  NUMBFK 
START  T IMF 
START  DATE 

7V0S031B30 

18:35:20  PST 

3  May  1979  (DAY 

23) 

MARINE  SURFACE  LAYER 

NRL  MICROMETFOROL  OCY 

SAN  NICOIAS  I SI  AND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1 -UPPER  LEVEL,  2*LOUER  LEVEL 

*  PROFILE  CALCULATIONS  BASED  ON  ABUVF  OBSERVED  AND  CAI  TULATED  VAI  UFS  ( BUSINGER , 1 973 > : 


FLUX  PARAMETERS 
(  f=(IP  ,  -»DQWN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦-INCR.WITH  HEIGHT  > 


GRAD  RICHARDSON  NUMBER 
(  ♦  -S  f  <*b  1  e  ,  -  -Uns  1 a b  le ) 
-0.026  AT  GMH 

GEOMETRIC  ,'1F AN  HEIGHT 
(Meter )  GMH-(Zl«/2)l/2 
129? 

7/1.  AT  GMH 
-0  033 

Z/L  AT  10  Mf  TERS 

-0 . 025 

Z/L  AT  Z1 
-0.04/, 

Z/L  AT  Z? 

-0  023 

MT1NIN- IIBIJKHOV  L  f  NG  T  H 
(Meters) 

-3  9t)4F  0? 


MOMTNTUM  FLUX 
<Nt /m 2) 

-1 . 29F -01 

HUM l D 1 1Y  FLUX 
I  K  rj  /sec  «2  ) 

2.66E-05 

Lnl  HEAT  F  LUX 
<Ua»  ts/m2> 

6  S:'l  01 

«.F  n  r  c A T  FI.IIX 
'Ui  r  »-./n2> 

V  25E  0  0 

SKY  AND  SlJLAR  HFAT  FLUX 
(Kj"i/«.’) 

9  9.3E  0  0 

TflTAI  HEAT  BUDF.F  T  FLUX 
(Uit t*/n?> 

8  3 OF  0  1 


FRICTION  VELOCITY 
<  Meters/sec ) 
32J3F-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-6 .670F-05 


SCALING  POT .  TEMP . 
(Kelvin) 

1  795E-02 


RGUGHNfSS  LENGTH 
(Nti*rs) 

1  ■ 055E  -04 


DRAG  COE  F  AT  10  MF  TERS 
( Dimension  less ) 

1  6  *3.  i'  ••• 


GFNFRAL  FORM : DN/DZ= 

[ (N1-N2) l/lln(Zl/Z2>* 
<  Zl «Z2> 1 /21 

N-WIND  SPEED  (M/sec ) 
Z=HE IGHT  (Meters) 
DWS/DZ=  5.63E-02 


N=SPEC. HUMIDITY  (Kq/Kq) 
7-HEIGHT  (Meters) 

DSH/D7 *  -8.92E-06 


N -POT . TEMP . (Kelvin > 
Z-HF IGH1  (Meters) 
DPT/D7=  -2.40E-03 


GENERAL  FORM ■ ' N ' SLOPE* 

I (LnZl-PSI)-( LnZ2-PSI ) 1/ 
(N1-N21 

N=WIND  SPEED  (M/ser.) 

Z=HE IGHT  (M)  Vert. Axis 
PSI^PSTl 

US  SLOPE-  1 . 24E  00 

N-SPEC  HUMIOITY  (Kq/Kq) 
Z-HE  I GHT  <  M )  Vert.  Ax  is 
PSI-PSI2 

SH  SI  QPE=  -B. 1 0E  03 

N-PUT . TFMP . (Kelvin) 

7 -HEIGHT  (h)  Vert  . Axis 
PSI-PRI? 

PTK  RL  OPE  —  -3.0  IE  Ot 

N*LnTEMP . STRUC . (KxM-2/3) 
7-HEIGHT  (M)  Ver 1  .A« is 
PSI-NONE 

C  T  2  SLOPE -NO  DATA 


PM  l  A  T  71- 
PS11  Af  /?^ 
PS  1 2  AT  /  1  ■» 
PS  1 2  AT  72  » 


n  .  1 4460  3 
U  0785  M 
I)  .  (1 90  459 
O  04FI  124 


ROUEN  RATIO 
(no  un  1 1«.  ) 
0.110 


•  GFNFRAL  i  ons  tan  is  : 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 

0  4 


GRAV1 TAT  ION 
ACCELERATION 
(H/ser  2) 
9.7959 


PROF  1 L I 
TUR  PRANDTL 
NUMHFR 
0 . 74 


PH  OF  |l  T 
TUR  SCHMIDT 
NUMRFR 
0  74 


BUI  K 

SC  N  HI  AT 
I  RANGE  Cm 
0  9?r  o  3 


BULK 

MO IS  TURF 
1  HANSF  COEF 
I  32L-03 


AIR  DENSITY 

( Kq/«.3 ) 

1  .2349 


•  GENERAL  NOTt  >; 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/nr  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  .  /Kg  Kel - > 
2. 4 1*5*51  02 


SHI  SH2*  «■/-  OBf-3  Kq/Kq. 


UATER  LAT  HEAT  VAP 
(ITcal  ./Kg> 

5.9O40E  05 


I  iNTINUF  D  ON  NF  XT  PAGE 
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RUN  NUMBER:  7905031830  MARINF  SURFACE  LAYER  PRINT  DATE i  U  JUN  1980 

START  TIME;  18)35:20  P3T  NRL  MICROMETEOROLDGY  DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Mir, 

START  DATE:  3  Nay  19 79  < DAY  123)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 

•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP.  WIND  SPEED  DEW  POINT  TEMP.STRUC.  BAR. PRES.  BULK  WT  TEMP  AIR-WT  TEMP  POT-UT  TENP  VIR-WT  TEMP  V-POT-MT  TEMP 

(Celsius)  (Meter/*ec>  (Celsius)  (Kel . *H-2/3>  (Millibar)  (Celsius)  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

12.267  8.51  9.2l  NO  DATA  1016,36  13.626  -1.360  -1.262  -0.114  -0016 

HEIGHT  POT .  Tf  HP .  VIR.TF.MP.  V. POT. TEMP.  ABS -HUMID.  REL. HUMID.  SPEC. HUMID.  VAP  .  PRES .  S.VAP.PRES.  REF. INDEX 

(Meter*)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3>  (Percent)  (Kg/Kg)  (Millibars)  (Millibar*)  (Kel.xH-2/3) 

1000  12.365  13/512  13.610  8.864E-03  81.59  7.176E-03  11.676  14.309  NO  DATA 

•»  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIENE  ET  AL,1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (♦■UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable,— Unstable) 
'0.070  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Met«r)  GMH* <  Z  | *22 ) 1 /2 
12.99 

Z/L  AT  GMH 
-0, 084 


Z/L  AT  10  METERS 
-0 . 064 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 .555E  02 


MOMENTUM  FLUX 
<Nt/n2> 

-1 . 07E-01 

HUMIDITY  FLUX 
(Kg/sec  «2> 

3.33E-05 

LAT.HFAT  FLUX 
(Wat  ts/«2> 

8.24E  01 

SFN.HEAT  FLUX 
(Ua  tts/«2) 

1 . 48E  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/*2> 

9.93E  00 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2) 

1 . 07E  02 

BOWEN  RATIO 
<Ao  unit*.) 

0  . 180 


FRICTION  VELOCITY 
<  Meters/sec ) 

2.938F-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9. 189E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4 . 044F-02 

ROUGHNESS  LENGTH 
(Meters) 

7.442E-05 

DRAG  COEF.AT  10  MFTERS 
(Dinensionless) 

1 . 192E-03 


WITH  LONC.  VELOCITY 

(Meter2/sec2> 

-8.631E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
3.334E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 

1 . 188E-02 


AIR  DENSITY 
(Kg/n3> 
l  .2351 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . > 
2.4155E  02 

WATER  LAT.HEAT  VAP 
(ITcal ./Kg) 

5 . 9038F  05 

VAP. PRES- AT  UT  LEVEL 
(Hill ibar  > 

15.660 

ABS. HUMID. AT  UT  LEVEL 
(Kq/«3) 

1  .  1B3E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1017.56 


*  MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD, 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  ON 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CUEF 

1  34* 

134* 

112* 

164* 

101* 

12* 

130* 

265* 

56* 

108* 

45* 

76* 

112* 

170* 

170* 

46* 

41* 

98* 

12* 

35* 

139* 

23* 

64* 

1  21  * 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905031830  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  18:35:20  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 

START  DATE:  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 i 

FLUX  PARAMETERS 

STABI1  ITY  (♦■UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMFNTUM  FLUX  FRICTION  VELOCITY 

(♦■Stable, --Unit  able)  (Nt/«2)  <Met*rs/*ec> 

-0.045  10.02)  AT  GMH  -1.13E-Q1  I60E-021  3.024E-01  (6.0E-02) 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  GMH*<  Z1«Z2) 1/2  (Kg/sec  «2>  (Kg/Kg) 

1299  3.20E-05  (0.OE-O6J  -8.246E-05  (3.0E-05) 

LAT.HEAT  FLUX  SCALING  POT . TEMP . 

(Watt«/n2)  (Kelvin) 

7.91E  01  t2.0E*0!)  -2 . 405E-02  (2.0E-0?) 

SEN. HEAT  FLUX  ROUGHNESS  LENGTH 

( Ua  t  ts/«2  >  (Meters) 

I.11E  01  ( 3 . QEtOO 1  0.S65E-O5  (6.0E-051 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Wat  ts/*2)  (Meters) 

9.93E  00  ( 2 . 0E  +  0 1  1  »30I)l-u3  (4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
( Ua  t  ts/«2 ) 

1 . 0?E  02  ( 3  OE+O 1 1 

BOUFN  RATIO 
(n«  units) 

0.156  (0.081 


•  DIFFERENCE  BETUFFN  THF  PROFILE  AND  BUCK  AFRODYNAMIC  DERfVFD  PARAMETER  VALUES  AS  COMPUTED  VJA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOt DTE  VALUE  IS  (ARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-"; 


GRAD .RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN.HFAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOUFN 

RATIO 

FR  in  ION 
VELOCITY 

SCL  .SPEC 

HUMIDITY 

SCL  POT . 

TEMP  . 

ROUGH 

L  ENC  t  H 

DRAG 
(  DCF 

49* 

47* 

1 1* 

12* 

34* 

0* 

14* 

23* 

5* 

16* 

51* 

19* 

l  h:. 

Z/L  AT  GMH 
-0,055  (0.02) 

Z/L  AT  10  METERS 
-0.042  (0  02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.359E  02 


•  END  OF  MTA  RUM 
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MARINE  SURFACE  LAYER  MTCRQMETEQROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESFARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  *  *  MICROMETEOffOLOGICAL  DATA  •  *  »  » 


RUN  NUMBER: 

7905031900 

PRINT  DATE: 

11  JUN  1980 

START  LIME: 

19;  5; 20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

FND  TIME: 

19:35:10  PST 

DATA  AVERAGING  PERIOD;  30 

Mi  n 

START  DATE: 

3  May  197V  (DAY  123) 

NOMENCLATURE 

1 -UPPER  LEVEL,  2-LOUER  LEVEL 

ANALOG  CHANNEL  RAW  DATA  < AVERAGE  VDC 

No  .  OH 

No  .01 

No  .  02 

No  .03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOLT  . RF F  .  A 

TEMP.SIRUC.l 

TEMP .STRUC. 

2  DP.U  POINT  1 

DF.U  P01NT2 

WIND  SPEED] 

UIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

UIND  DIR. 

6.2C5 

0 . 000 

0.001 

4.981 

4.989 

4.500 

4.364 

5. 053 

-0 . 091 

5.045 

No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

Nu  .  14 

No  .  15 

No.  16 

No  .  17 

BULK  UT  T  E Mf 

AC  FREQUENCY 

AC  VO!  TACE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF ,B 

3.955 

3.831 

2.531 

0.001 

0.001 

0  .  001 

0  .001 

6 . 205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

UIND  SPEED  ESCARPMENT  CORRECTIONS : 

No  .  ) 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAL 

UTBFCAL 

US1EC 

WS2EC 

AIR  TEMP . i 

AIR  TFMP.2 

HE ICH  T /LENCTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  t 22488 

1421  123574 

0  .  183 

1  01 

-0 . 009 

0 .000 

0  .  000 

0.992 

0  .952 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  HAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF  DEV 

VOL  T  REF  .DF.V 

ZFRO  RFF .DEV 

AC  VOL  T .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(Nc  .  sc  arc*  > 

(No .scans) 

(No . scans ) 

A<  No . > . 005V) 

B(No • > . 005V) 

(Nc . > . 002V) 

(No . >5V> 

(No . > 1Hz ) 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59.83 

OBSERVED  MICROME IFOROl  OCICAL  PARAMETERS  (  INCI  UDING 

THF  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  IFMP.l 

WIND  SPELL D1 

DEW  POINT) 

1 1  MP  .  SI  RL'C  .  1 

WIND  DIR . 

BAR .PRES.  1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter/ser ) 

(Celsius) 

(Kel . xM  -2/3) 

(Deq .True) 

(Millibar ) 

(Uat  t/n2> 

(Celsius) 

(Kelvin) 

12.249 

8.67 

9.43 

MO  DATA 

316.5 

1015.72 

1  27E  01 

13.599 

285.463 

AIR  TEMP. 2 

WIND  SPEF.02 

DEW  P0INT2 

TEMP  STRUC. 2 

TIDE  TABLE 

BAR .PRES .2 

(Celsius) 

(Meter/ser. ) 

(Celsius) 

(Kel . xM-?/3) 

(Meter  MSL) 

(Millibar  J 

1 2 . 357 

8, 17 

9.41 

NO  DATA 

0.11 

1016.82 

CALCULATED  MICKOMETE  UROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT .TEMP . 1 

VIR .TEMP . 1 

V  .  POT . TEMP . 1 

ARS . HUMID . 1 

REL  .HUMID. 1 

SPEC .HUMID. 1 

VAP .PRES. 1 

S.VAP .PRES . t 

REF.  INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/m3 ) 

(Percent ) 

(Kq/Kq) 

(Millibar  > 

(Millibar ) 

(Kel . xH-2/3 ) 

16.35 

12.429 

13.512 

13.692 

8.988E-03 

02.89 

7.282E-03 

1 1 .839 

14.284 

NO  DATA 

HEIGHT,  7.2 

POT  .TEMP  .2 

VIR .TEMP. 2 

V , POT . TEMP .2 

ABS . HUMID . 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S , VAP .PRES. 2 

REF. INDEX  2 

(Meter  *> 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/*3) 

(Percent ) 

(Kq/Kq  > 

(Mil libar ) 

(Millibar  > 

(Kel . xH-2/3 ) 

9.20 

12.448 

13.620 

13.710 

8  9B3E-03 

82.19 

7.273E-03 

1 1 .837 

14,402 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 

7905031900 

MARINE  SURFACE  LAYER 

START 

TIME: 

19;  5:20  PST 

NRL 

MICROMFrEDROl  OGY 

START 

DATF  : 

J  May  1979  (DAY  173) 

SAN 

NICOLAS  ISI  AND, 

PRINT  DATE:  II  JON  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) t  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 “UPPER  LEVEL,  2-LOUER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  <  BUSINCER  ,  1 973 )  : 


FLUX  PARAMETERS  PROFILE  SLOPES 

( ♦ -UP , -“DOWN )  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  < ♦-INCR . WITH  HEIGHT > 


(.RAD. RICHARDSON  NUMBER 
<  ♦“Stable,  -“Unstable) 

0  .  023  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH  *  <  Z 1  »Z2 )  I /? 
12.79 

7/L  AT  GMH 
-0.030 

Z/L  AT  10  MFTERS 
-0 . 023 

Z/L  AT  Z1 
-0.047 

Z/L  AT  Z2 

- n . 021 

MONIN-OPUKHOV  LENGTH 
(Meter  s ) 

-4 . 383E  02 


MOMF  NTIIM  FLUX 
(Nt /«2> 

-1  23E-01 

HUM I D 1 TY  FLUX 
(Kg/»ec  m2) 

2.5VE-05 

LA T  . HEAT  FLUX 
<Uatt»/«2) 

6.4IE  01 

SEN. HEAT  FLUX 
(Uatts/n2> 

6.20E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/m?) 

1 .27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/«?> 

0.29E  01 


FRICTION  VELOCITY 
(Meters/sec ) 

3  162E-01 

SCALING  SPF.C.HUMD. 
(Kg/Kg ) 

6.63BE-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-1 .569E-0? 


ROUGHNESS  LENGTH 
(Meters) 
9.737E-05 


DRAG  COFF.  AT  10  MFTERS 
(Dimensionless) 

\  .  64tti  u.t 


GENERAL  FORM : DN/DZ* 
t (N1 -N2) )/[Ln(Zl/Z2>* 
(Z1«Z2) 1/2) 

N-UIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DUS/DZ-  5.54E-0T 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEICHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT . TEMP . (Kelvin ) 
Z “HEIGHT  (Meters) 
DPT/DZ-  -Z.1 IE-03 


GENERAL  FORM . ' N ' SLOPE- 
1 (LnZI-PSI)- (LnZ2-PSI ) 1/ 
IN1-N21 

N-WI ND  SPEEO  (M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

US  SLOPE-  1 . 27E  00 

N-SPEC. HUMIDITY  <Kq/Kq> 
Z-HEIGHT  <M)  Vert. A«is 
PSI-PSI2 

SH  SLOPE*  -8.  ME  03 

N-POT .TEMP . (Kelvin) 
Z*HEICHT  <M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE =  -3.44E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
Z-HEIGHT  <«>  Vert. Ax  is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  ZI¬ 
PS!  t  AT  72’ 
PSI2  AT  Z1 
PS  12  AT  Z2' 


0 .133243 
0 . 0719VO 
0  -  083127 
0.044192 


BOUFN  RATIO 
(no  units) 

0 . 097 


*  Gl  NFRAI  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCEL  ERATION 
(H/sec  ?> 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR  SCHMIDT 
NUMBER 
0.74 


BUCK 

SEN  HEAT 
TRANSF.CUFF 
0 . 92E-0  3 


BULK 

MOISTURE 
TRANSF.COEF 
1 . 32E-03 


AIR  DENSITY 
(Kg/m3> 

1  .2349 


»  Gl  NERAL  NOTE  !; 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ,/Kq  Kel . ) 
2.4157E  02 


SHI  SH2*  ♦  /-  .08F-3  Kq/Kq. 


UATER  LAT.HEAT  VAP . 
( ITcal . /Kq> 

5.9036E  05 


CONTINUED  ON  NFKT  PACE 
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RUN  NUMBER;  7905031900  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  19:  5:20  PST  NRL  HICROMETEOROLOCY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

START  DATE:  3  May  1979  < DAY  !23>  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Mxn 

*  ESTIMATED  MICROMET EOROLOGICAL  RARAHETENS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POIN1 

TEMP .STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

A1R-WT  TEMP 

POT-Wl  TEMP 

VIR-WT  TEMP 

V.POT-WT  1 

(Celsius) 

(Metet  /see ) 

(Celsius) 

(Kel . *M-2/3> 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kel vin  > 

12.344 

8.23 

9.41 

NO  DATA 

1016.73 

13.599 

-1 .254 

-1 . 156 

0.008 

0.106 

HEIGHT 

POT.  TEMP  . 

VIR .TEMP . 

V. POT. TEMP. 

ABS .HUMID. 

REL  HUMID. 

SPEC. HUMID, 

VAP  .PRES  . 

S,  VAP.  PRES. 

REF  INDEX 

< Merer*? 

<C«l 51tf<) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent  > 

(Kg/Kg) 

(Mill ibar *  > 

(Hi  I libar*) 

(Kel  iM-2- 

10  .  00 

12.442 

13.607 

13.705 

B.9B4E-03 

82.28 

7 . 274E-03 

1 1 .838 

14.38b 

NQ  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEMF  ET  AL,1?78): 

INFERRFD  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  <+-UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY  WITH  LONG.  VELOCITY 

(♦*Stable,-=Unstable>  <Nt/«2)  (Meter*/*ec>  (Heter?/sec2 ) 

-0.072  AT  GMH  -9.B2E-02  2.819E-01  -7.948E-02 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID.  WITH  ADS .  HUMIDITY 

(Meter)  GMH* < 2 1 »Z2 >1/2  (Kg/sec  n2)  <Kg/Kg>  (Meter  Kg/*ec  *3) 

12.99  3 .  QBE-  05  -8.834F.-Q5  3.076E-05 

Z/L  AT  GMH  LAT.HFAT  FLUX  SCALING  POT. TEMP.  WITH  POT . TEMPERATURE 

-0.086  (Watts/«2>  (Kelvin)  (Meter  Kel. /sec) 

7.60E  01  -3.815E-02  1.076E-02 

2/L  AT  10  HETFRS 

-0.066  SEN. HEAT  FLUX  ROUGHNESS  LENGTH 

(Uatt*/n2)  (Meters) 

MON IN-OBUKHOV  LENGTH  1 . 34E  01  6 , 384E-05 

(Meters) 

-1.518E  02  SKY  AND  SOLAR  HF AT  FLUX  DRAG  COEF . AT  10  METERS 

(Uatts/n2)  (Dinensionless) 

1  . 27E  01  1  . 173E  -03 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/n2) 

1.02E  02 

DOUEN  RATIO 
(no  units) 

0  . 177 


AIR  DENSITY 
(Kg/*3  > 


AIR  SPECIFIC  HEAT 
(Ileal ./Kg  Kel . > 
2.4157E  02 

WATER  LAT.HEAT  VAP . 

< IT  cal . /Kg) 

5.9033E  05 

VAP. PRES. AT  UT  LEVEL 
(Mil  libar  ) 

15.637 

ADS. HUMID. AT  UT  LEVEL 
(Kg/n3) 

1  .  182E-02 

BAR.  PRES.  AT  HT  LEVEL 
(Millibar) 

1017.93 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Vor-V 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL  .POT  . 
TEMP  . 

ROUGH. 

LENCTH 

DRAG 

COEF 

137X 

137X 

1UX 

163X 

105X 

III 

126X 

269X 

55X 

1  08X 

50X 

75  X 

mx 

173X 

173X 

46X 

42X 

101X 

nx 

34X 

1 43X 

23X 

65X 

124X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905031900  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  19:  5:20  PST  NRl.  HICROMETEOROLOCY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  3  May  1979  (DAY  123)  SAN  NICOLAS  ISLAND,  CAl  DATA  AVERAGING  PERIOD:  30  Min 


»  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGH1ED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 

FLUX  PARAMETERS 

STABIl  ITY  (♦*LJP,-«DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VFLOCITY 

(♦-St  able, -  -Unstable)  (Nt/«2)  ( Meter-  %/»ec  ) 

-0.045  10.02]  AT  GMH  -1.06E-01  I6.0E-02]  2.920S-01  C6.0E-021 

GEOMETRIC  MEAN  HEIGHT  HUMIDITT  FLUX  SCALING  SPEC. HUMID. 

(Meter)  GMH*  <  Z1  »Z2M  /2  (Kg/*ec  n2>  (Kg/Kg) 

12.99  2.98E-05  I8.0E-06)  -B.007£-«5  I3.0F-0S) 

LAT.HFAT  FLUX  SCAL INC  POT . TEMP . 

(Wat  t*/«2)  (Kelvin) 

7.36E  01  1 2 . OE  +  0 1  )  -2.215E-02  12.0E-021 

SEN. HEAT  FLUX  ROUGHNESS  LENGTH 

(Uatt*/«2>  (Meter*) 

9.89E  00  { 3 . 0E  +  0 0 1  7.603E-05  I6.0E-051 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF. AT  Iff  ME  TFRS 
(Watts/e2)  (Meters) 

1.27E  01  (2.0E*I1]  1.29VF-M.S  I4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
< Watts/n?) 

9.81E  01  13.0E*011 

BOWEN  RATIO 
(no  unit*) 

0.149  10.08) 


«  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THf  STANDARD  DEVIATION  FROM  El  T H  W  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  lARGFR)  ALL  VAI  UtS  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-*: 


GRAD  RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCI  POT 

ROUGH . 

DRAG 

NO, AT  GMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VEI  OCITY 

humidity 

TEMP 

1  E  NC  T  H 

COEF 

54X 

52X 

13X 

9X 

37X 

OX 

MX 

2RX 

6X 

I4X 

35X 

23X 

SOX 

Z/L  AT  GMH 
-0.054  10.021 

Z/L  AT  10  METERS 
-0.042  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter* ) 

-2.390E  02 


«  END  OF  DATA  RUN 
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MARINE  SURFACE  l A  TER  h I CROME TEOROLOC ICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  «  •  •  MICROMETFOR OL  OGICAL  DATA  «  *  »  » 


RUN  NUMBER : 

7905032000 

PRINT  DAT! : 

11  JUN  1 90  P 

START  I IME: 

20:  0:  0  PST 

DATA  SAMPI  1NG  RATE  (ALL  CHANNELS):  6/ 

Min 

END  TIME: 

20:29:50  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

3  May  197? 

(DAY  123) 

NOMENCLATURE 

1  *  UPPER  LEVLL  ,  2*  l  OUER 

EVEL 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC 

No  .  00 

No  .  01 

No  .  0? 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  07 

Ni  .  08 

VOLT .REF .A 

TEMP .STRUC. 

TEMP. STRUC. 

2  DEW  POINT  1 

DEW  POINT? 

UIND  SPEF  D 1 

WIND  SPEEDS 

BAR  PRES  2 

SKY  RAD 

6.205 

0.001 

0.001 

4.993 

4 . 999 

4 .264 

4  142 

5.086 

-0  091 

No  .  1  0 

No  .  1 1 

No.  12 

No.  13 

No  .  14 

No.  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOl  T  .  RFC  .  8 

3.921 

3.747 

2.527 

0.001 

0.001 

0.001 

0  .  0  U  1 

6  205 

DIGITAL  CHANNEL  RAW  DATA 

( AVERACF ) : 

ESCARPMENT  DATA,  FIELD  CAL 

I  BRAT  ION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  If  CAL 

DPPECAl 

W  IBP  CAL 

USIEt: 

AIR  TEMP  .  I 

AIR  TEMP. 2 

HE ICH T /LENGTH 

PATH (Meiers) 

(Volts) 

(Volts) 

(Volts) 

<  C  c  e  f  f  . 

1411  121587 

1421  122(66 

0.183 

106 

-0 . 009 

0  .  QOl) 

0 . 0  l?  0 

0 ,992 

H  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNI  IS: 


MANUAL  FLAT;  ERROR  COUNT  DATA  BASE 
(No. scan?.)  (No.  scans)  (No. scans) 
0  0  1  BO 


VOLT  REF.  DEV  VOL  P  .  WEI  .  DEV  /FRCI  REF. DEV  AC  VOLT.  FLUX  AC  FRF Q. FLUX  AC  VOLT/NF 
A<No  .  >  .  OOf.V)  B<  No  .  >  .  0  05V  >  (No.  >. 002V)  (Nc.)5V>  (No. >lHz>  (VAC1 

0  I)  0  0  0  1  1  r,  .3 


No  09 

WIND  DIR 
5  116 


WS2EC 
(Coerr . > 
0.95.? 


AC  frequency 
(Hz) 

59.75 


*  OBSERVED  MICROMETEOROl OGICAL  PARAMETERS  ( TNCl UDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSL  A I  ED  INTO  ENilNEERING  UNITS: 


AIR  TEMPI 
(Celsius ) 
12.159 

WIND  SPFLD1 
( Meter/sec ) 

B .  22 

DEW  POINT! 
(Celsius) 
9.50 

TEMP  STRUC.  1 
(Kel . xM  2/3) 
NO  DATA 

WIND  DIR . 

( Deg  True) 
319.0 

BAR .PRES. 1 
(Mill ibar ) 
1016.23 

SKY  RAD. 
(Uatt/mP) 

1  .27E  01 

BULK  NT  TEMP 

(Celsius) 

13.565 

MEAN  AIR  TEMP 
(Kelvin) 

285  373 

AIR  TEMP. 2 
(Celsius) 
12.267 

UIND  SPEFD2 
(Meter/sec ) 
7.76 

DEW  POINT 2 
(Celsius) 
9.47 

TEMP . STRUC. 2 
(Kel . xH-2/3 ) 
NO  DATA 

TIDE  TABlE 
(Meter  MSL) 

0  .  05 

BAR .PRES. 2 
( Mi  1 1 1 bar > 
1017.33 

CAL CUt ATED 

MICROME7L OROLOG ICAL  F’ ARAME 7ERS : 

HE ICH  T ,  Z1 
( Meters ) 
18.35 

POT. TEMP . 1 

(Celsius) 

12,339 

V1R . TEMP . t 

(Celsius) 

13.428 

V.POT  .TEMP . 1 
(Celsius) 

1 3.608 

ABS .HUMID . 1 
<  Kg/m3 ) 

9. 039E-03 

REL . HUMID . 1 
< Percent  > 
83.78 

SPEC .HUMID . 1 
(Kg/Kg  > 
7.317E03 

VAP . PRES . 1 
(Mill ibar ) 

1  1  .90? 

S  VAP  PRES. 1 
(Mill  ibar ) 
14.206 

REF  INDEX  1 
(Kel  iM  2/3) 
NO  DATA 

HEIGHT ,  Z2 
( Meter  s  > 
9.20 

POT .TEMP .2 

(Celsius) 

12.357 

VIR . TEMP .2 

(Celsius) 

13.534 

V.P0T.1EMP.2 

(Celsius) 

1.3.624 

ABS. HUMID. 2 
(Kg/m3) 

9. 027E-03 

REL .HUMID. 2 
(Percent ) 
83.02 

SPEC. HUMID. 2 
(Kg/Kg  ) 
7.302F.-03 

VAP  PRES.? 
(Millibar ) 
11.891 

S . VAP  PRES.? 

<  Mi  1 1  ibar  ) 
14.323 

REF  INDEX  ? 
(Kel  xM  -2/3  > 
NfJ  DATA 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


79050.32000 
20  :  0 :  0  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROl  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1 1  JUN  J980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2*1  OUER  l  LVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STAMI  ITY 


FLUX  PARAMETERS 
<  ♦«yp  ,  —DOWN) 


SCALING  PARAMETERS 


PRllF  ILE  SI  OPES 

PARTIAL  DERIVATIVES  (  +  « I NCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 
(♦-‘Stable, --Unstable) 
-0.027  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  ONH*( 71 »Z2) 1 /? 
12.99 

//L  AT  GMH 
0.034 

Z/L  AT  (0  METERS 
-0,026 

Z/L  AT  Z1 
-0.04H 

Z/L  AT  Z2 
-0 . 024 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3.787E  02 


MOMENTUM  FLUX 
<Nt/m2> 

-1  .  04F-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.40E-05 

LAT.HEAT  FLUX 
<Watts/m2) 

5.94E  01 

GEN. HEAT  FLUX 
(Wat ts/m2> 

5.52E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watts /m?> 

I.27E  01 

TOTAI  HEAT  BUDGF  T  FLUX 
< Wat  t*/m?) 

7.76E  01 


FRICTION  VELOCITY 
(Meters/sec) 
2.906E-01 

SCALING  SPEC  . HIJMD  . 
(Kg/Kg) 

-6. 6B9E-05 


SCALING  POT.  TEMP. 
(Kelvin ) 

-1  521E-0? 


ROUCHNESS  LENGTH 
(Me  t»r s  > 

7. 14BE-05 


DRAG  COEF.  AT  10  METERS 
( Dimensionless) 

i  S/.V I  -  o3 


GENERAL  FORM : DN/DZ- 
t  (N1-N2)  ]/tLr.(Z1/Z2)* 
(Z1»Z2>1 /2T 

N-W1ND  SPEED  (M/sec  > 
Z-HEICHT  (Meters) 
DWS/DZ*  5.04E-02 


N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HF IGHT  (Meters) 
DSH/DZ-  -8.9?E-06 


N-POT  TEMP. (Kelvin) 
7-HF I GHT  (Meters) 
DPT/D7-  -2.03E-03 


GENERAL  FORM .  'N' SLOPE* 
l  (LnZl  -PSD  -  (LnZ2-PSI )  1/ 
IN1-N2I 

N-WIND  SPEED  (M/sec ) 

Z "HEIGHT  (M)  Vec t .An* 
PSI-PSIl 

WS  SLOPE-  1.38F  00 

N-SPEC .HUMIDITY  (Kg/Kg) 
Z-HEIGHT  < M )  Vert. Ans 
PSI-PSI? 

SH  SLOPE*  -8.08E  03 

N-POT . TEMP .  Off] vin ) 
7-HEIGHT  (M)  Vert . Ails 
PST-PSI? 

PTK  SLOPE-  -3.55E  01 

N*LnTEMP .STRUC. (K*M-2/3) 
/‘HEIGHT  (M)  Vert.  A* is 
P SI -NONE 

CT?  SLOPE -NO  DATA 


PSI1  AT  7\> 
PSI1  AT  22- 
TS12  AT  Zl< 
PS  12  A T  72, 


0  .  150966 
I)  .  082209 
0 . 094500 
0.050661 


BOWEN  RATIO 
(no  units) 
0.093 


»  GFNFRAL  CONSTANTS: 


MISCELLANE  OUS 


VON  K ARMAN 
CONSTANT 
(No  units) 

0  4 


GRAVITATION 
ACCEL  FRAT ION 
(M/s er  2) 
9.7959 


PROFILE 
TliR  PRANDTL 
NUMBFR 
0  74 


PROFILE 
TUR . SCHMIDT 
NUMBFR 
0.74 


BUI  K 

SEN  HFAT 
TRANSF .CUFF 
0 .92C-03 


BULK 

MOISTURE 
TRANSF .COEF 
t .3PF-03 


AIR  DENSITY 
(Kg/m.3 ) 

1  .2359 


*  Gf  NERAL  NOTES: 

Acruracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel  > 
2.415HE  02 


SM| -SM2-  ♦/  08T-3  Kg/Kg 


WATER  I  AT .HEAT  VAP 
< I Tr  al  ./Kg) 

5.9041E  05 


a  CONTINUED  ON  NEXT  PAGE 
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«uN  NUMBER  i  7905033000  1NE  SURFACF  l  AYER 

START  TIME;  20;  0:  0  PST  N«i  MICRQMETEUROLOGY 

START  DATE;  3  May  1979  (DAY  !?3>  SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  «..HANNF  LS)  :  6/Min 
DATA  AVERAGING  PERIOD:  3U  Min 


•  ES1IMA1ED  MlCROrtE 1 FORQLOGICAl  PARAMETERS  AT  TEN  METERS 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR .PRF^. 

(Celsius) 

(Meter/sec ) 

(Celsi us) 

(Kel  . »M-2/3) 

(Millibar : 

12.254 

7.8? 

9,47 

NO  DATA 

1017.23 

HEIGHT 

POT. 1EMP 

VIR  TFMP 

V.POT .TEMP . 

ABS. HUMID 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/«3) 

10.00 

12.352 

13. 521 

13.619 

9 . 029E-03 

tllK  t  t£MP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WI  TEMP 

V. POT-WT  1EMP 

(Celsius 

'Kelvin ) 

(Kelvin) 

( Kel v in) 

(Kelvin) 

1  3  565 

1  71/ 

1214 

-0 . 044 

0 .054 

REL. HUMID. 

SPTC  HUM. IE 

VAP  PRES  . 

3. VAP  PRES 

REF  . I NDf  < 

(Percent  > 

( Kg/ng  > 

( Mi 1 1 1 bar  s  > 

(Mi  1 1 ibar s ) 

(Kel . kM-2/3) 

83.11 

7.304E-D3 

.1.09  , 

14.309 

NO  DATA 

*•  But  K  AERODYNAMIC  CAL CLIl  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEME  ET  AL,1978): 


INFERRED 

STABILITY 


El.UX  PARAMETERS 
(♦*UP , -=DOUN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  HlSCtLL ANEO JS 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable, --Unstable) 
-0  .  088  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
« lie  t  «r  )  GHH3<  Z1 *Z2)  1  /? 
12.99 

ZA  AT  GMH 
-0.103 


Z/L  AT  10  METERS 
-0 . 079 

MONIN  -OBUKHOV  LENGTH 
(Meter s ) 

-I . 258E  02 


MOMENTUM  FLUX 
(Nt/*2> 

-B.66E-02 

HUMIDITY  FLUX 
<Kg/sec  «2> 

2.86E- 05 

LAT.HFAT  FLUX 
<WeTts/«2> 

706E  01 

SEN. HEAT  FLUX 
(Uatts/n2) 

1  34E  01 

SKY  AND  SOLAR  HFAT  FLUX 
CMatt*/«2) 

1  27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat ts/«2> 

9.67E  01 


FRICIION  VELOCITY 
(Meters/sec  > 

2.647E-01 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-B.724E-05 

SCALING  POT .TEMP . 
(Kelvin ) 

-4. 034F-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 024E-05 

DRAG  COEF.AT  10  METERS 
( D i «en s i on  1*** ) 

I . 146E-03 


WITH  LONG.  VELOCITY 
( Meter2/sec2 ) 

-7 . 005E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  *3) 
2.857E-05 

WITH  POT . TEMPERATURE 
( Meter  Kel , /sec  > 

1 . 073E-02 


AIR  DENSITY 
( Kq/«3  ) 

1 .2362 

AIR  SPLCIFIC  HEAT 
< ITcal ./Kg  Kel . ) 

2 . 4 15 BE  02 

WATER  LAT.HEAT  VAP 
( ITcal  ./Kg  ) 

5.9038E  05 

VAP  PRES. AT  WT  LEVEL 
(Mill  ibar ) 

15.61 1 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  180E-02 

BAR .PRES. AT  WT  I  EVEL 
(Millibar ) 

1018.43 


BOWtN  RATIO 
(no  units  > 

0 . 190 


»  MFASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  f°PROXIhATE  AND  ARE  ’♦or- 


GRAD. RICH 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCI  .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCI1 Y 

HUMIDITY 

TEMP  . 

LENGIH 

COEF 

143% 

143X 

1 16X 

166X 

1I0X 

11X 

128X 

277X 

50  X 

I0BX 

52X 

78Z 

I  1 6X 

1  7 1 X 

171% 

46X 

42X 

99X 

1 IX 

34X 

142% 

23X 

65% 

122X 

4  3% 

4  07. 

*  CONTINUED  BE LOU 


RUN  NUMBER 
START  TIME 
START  DATE 


790503200C 
20  :  0 :  0  PST 
3  May  1979  (DAY  123) 


MARINE  SURFALF  LAYER 
NR  l  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFASUREMENT  FRRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ) : 


STAPH  I  T  Y 


FLUX  PARAMETERS 

(♦=»UP,-*DOUN>  SCALING  PARAMETERS 


GRAD  RICHARDSON  NUMBER 
< ♦*Stab le , --Unstab le ) 
-0.055  T0.02J  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( 7 1 »Z2) 1 /? 
12.99 

Z/L  AT  GMH 
-0.066  10.02) 

Z/L  AT  10  METERS 
-0,051  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 978E  0? 


MOMENTUM  FLUX 
<Nt/n2> 

-9.16E-02  (6.0E-02) 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2.76E-05  18 . 0E-Q61 

LAT.HFAT  FLUX 
<Watts/n2) 

6.B3E  01  12 . 0E+01 1 

SEN. HFAT  FLUX 
<Uatts/«2> 

9.6BF  00  I  3 . 0E  +  00 1 

SKY  AND  SOLAR  HEAT  FLUX 
( Ua  1 1  s/n2 ) 

1 . 27E  01  [ 2 . OE+0 1 ) 

TOTAL  HFAT  BUDGET  FLUX 
<U*tts/n2) 

9.27E  01  (3. 0E*0t I 

BOWFN  RATIO 
(no  units) 

0.157  ID. 081 


FRICTION  VELOCITY 
(Meters/sec  ) 

2.720E-01  16.QE-02) 

SCALING  SPEC. HUM  1 D . 
(Kq/Kq) 

-7.964E-05  13.0F-051 

SCALING  POT. TEMP. 
(Kelvin) 

-2 • 281 E -02  I2.0E-021 

ROUGHNESS  LENGTH 
( Meters ) 

5.779E-05  [6.0E-051 

DRAG  COEF.AT  10  MFTERS 
(Meters) 

1  L'S'ji  -v.s  [4.0E-041 


»  DIFFERENCE  BE TWFEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  IME 
ABOVE  WEIGHTFD  COMPOSITE  VAL UF  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARC 
LISTED  IN  BEOCENT  DIFFERENCE  AND  ARE  “♦or-*! 

GRAD. RICH.  Z/t  MOMENTUM  LAT.HFAT  SEN. HEAT  SKY  RAD  TOTAt  HEAT  BOWEN  FRICTION  SCL.SPEC  SCI. POT.  ROUGH.  DRAG 

NO  AT  GMH  AT  I0M  FLUX  FLUX  F UIX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 


55X  53X  11 X 


10X  41 X 


OX  12X  32X  5X  13X  60X  18X  ivi 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LATER  NICROMETEOROlOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  ((RANCH 
MARINE  ATMOSPHERIC  RF  SEARCH  STATION 
SAN  NICOLAS  I SI  AND ,  CALIFORNIA 

«  •  «  «  M1CROMETEOROLOCICAL  da  I  a  •  ■  *  • 


RUN  NUMBER : 
START  TIME: 
FND  TIME: 
START  DATE: 


7905032030 
20:30:  0  PST 
20:59:50  PST 
3  Hay  1979  (DAY 


12$) 


ANAI  QC  CHANNEL  RAW  DATA  < AVERAGE  VDC )  : 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -  UPPER  LEVEL,  2-LOMER  LEVEL 


No .  no 

No  .01 

No  .  02 

No  .  03 

No  .  04 

No  .  05 

No  06 

No  ,  07 

No  .08 

No.  09 

VOL  t . Rb  F 

.  A 

TEMP. STRUC. 1 

TFMP  .STRUC, 

,2  DEW  POINT l 

DEW  P01NT2 

WIND  SPEED  1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

6  205 

0.001 

0.001 

4.992 

4.99? 

4.152 

4.024 

5.099 

-0 . 091 

5.098 

No  .  10 

No  .  1 1 

No  .  12 

No .  I  T 

No .  14 

No  .  15 

Na  .  16 

No  .  17 

BULK  Ul 

TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARf  B 

VOL  T  REF  .  B 

3  .  V09 

3 . 771 

2 . 522 

0.001 

0 . 001 

0.001 

0  001 

6.205 

DIGITAL 

CHANNEL  RAW  DATA 

(AVERACE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAI 

UTBFCAL 

WS1EC 

US2EC 

AIR  TEMP 

. ) 

AIR  TEMP. 2 

HE  IGHT /LENGTH 

PAIH(heters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  121 

219 

1421  122344 

0.183 

109 

-0.009 

0  000 

0  000 

0 .992 

0  .952 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS. 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No.scans)  (No. scans)  (No. scans) 
0  0  180 


VOL  T  .  RET  .  DEV  VOLT.  Rf  F  .  DEV  ZERO  REF  DEV 
A  <  N  o . > , 0  0  5 V )  B( No . > . 0 05V  >  (No  ). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ.  FLUX 
(No  .  >5V>  (No  . >1H|) 

0  0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Hi ) 

59 . 77 


OBSERVED  MICROHE  fCOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  1FMP.1 
(Celsius ) 
12.122 

WIND  SPEED 1 
( Meter/sec ) 
8.00 

DEW  POINTI 
(Celsi us) 
9.50 

TFMP .STRUC . 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR 
(Deg . True) 

31 B .  3 

BAR .PRES.  1 
( Mi  1 1 ibar  ) 
1016.44 

SKY  RAD. 
(Watt /m2 ) 

1 . 27E  0 1 

BULK  WT  TEMP 
(Celsius) 

1  3 . 553 

MEAN  AIR  1 EMP 
(Kelvin  > 
285.338 

AIR  TEMP. 2 
(Celsius) 

12  234 

WIND  SPEED2 
(Me ter /sec ) 
7.55 

DEW  P0INT2 
(Celsi us) 
9.47 

TEMP .STRUC. 2 
(Kel . xM-2/3  > 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 

0  01 

BAR . PRES .2 
( Mi  1 1 1 bar  > 
1017.54 

CALCULATED 

MICRUMETEHROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT . TEMP . 1 

(Celsius) 

12.302 

VIR .TFMP . 1 

(Celsius) 

13,391 

V. POT. TEMP. 1 

(Celsius) 

13.570 

ABS. HUMID. 1 
( Kg/ n3 ) 
9.039E-03 

RFL. HUMID, 1 
(Percen  t ) 
83.96 

SPEC .HUMID. 
(Kq/Kq) 

7 . 315F-03 

1  VAP. PRES. 1 
(Mill ib#r ) 
11.901 

S. VAP. PRES. 1 
(Millibar  ) 
14.175 

REF. INDEX  1 
(Kel. xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TFMP.? 

(Celsius) 

12.325 

VIR .TEMP .2 

(Celsius) 

13.501 

V. POT. TEMP .2 

(Celsius) 

13.592 

ABS  HUMID.? 
<Kq/m3> 

9. 029E-03 

REL .HUMID. 2 
(Percen  t ) 
83.19 

SPEC. HUMID. 
(Kq/Kq) 

7  301E-03 

2  VAP  PRES. 2 
(Mill ibar  ) 

1 1 .892 

S . VAP. PRES. 2 
(Millibar ) 
14.296 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBER: 

7905032030 

MARINE  SURFACE  LAYER 

START 

TIME: 

20:30  : 

0  PST 

NRL 

MICROMETEOROLOGY 

START 

DATE: 

3  May 

1979  (DAY  123) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BU3INCER , 1 973 ) : 


STAB II  ITY 


FLUX  PARAMETERS 
(♦-UP  ,-*DOUN> 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
< ♦=INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.034  AT  GHH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH-(Zl»Z2M/2 
12.99 

7/L  AT  GMH 

-0 . 042 

Z/L  AT  10  MFTERS 
-0.033 

Z/L  AT  Z1 
-0 . 060 

Z/L  AT  Z2 
-0 . 030 

MONIN-OBUKHOV  LENGTH 
( Meter  s ) 

-3,  06?E  02 


MOMENTUM  FLUX 
<Nt/m2) 

-1 . 09E-Q1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.49E-05 

LAT.HEAT  FLUX 
(Wat  ts/m2) 

6.15E  01 

SEN. HEAT  FLUX 
(Ua  t  ts/n2) 

7.20E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(U*tts/n?> 

1 .27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wltts/m2) 

8.14E  01 


FRICTION  VETPLITY 
<  Meters/sec ) 

2 . P72E-0 1 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-6.774E-05 


SCALING  POT.  TEMP. 
(Kelwin) 

-1  ,  930E-O2 


ROUGHNESS  LENGTH 
(Meters) 
7.765E-05 


DRAG  COEF.  AT  tO  MFTERS 
( 1)1  eens  i  onless) 

1  .  74,.;  03 


GENERAL  FORM : DN/DZ- 
[ (NI-N2) l/(Ln(Z1/Z2>* 
(ZI*Z2) J/2J 

N-WIND  SPEED  (M/*ec ) 

Z -HEIGHT  (Meters) 
DWS/DZ-  5.05F.-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Meters) 
DBH/DZ-  -B.92E-06 


N-POT . TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/D7-  -2.55E-03 


GENERAL  FORM :' N ' SLOPE- 
I (LnZl -PSI )- (LnZ2-PSI > 1/ 
IN1-N2I 

N-UIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert. A»is 
PSI-PSI1 

US  SLOPE-  1.35E  00 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Ver t . Axis 
PSI-PSI2 

SH  SLOPE-  -7.9BE  03 

N-POT. TEMP . (Kelvin) 
Z-HEIGHT  (M>  Vert. Axis 
PS I -PS 12 

PTK  SLOPE-  -2.79E  01 

N-LnTEMP , STRUC . (KxM-2/3) 
Z-HEIGHT  <M>  Vert, Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl> 
PST  1  AT  72* 
PSI2  AT  Z1 
PSI2  AT  Z2> 


0 .180201 
0  .  099613 
0  .  11363? 
0.061617 


BOWEN  RATIO 
(no  units) 
0.117 


GFNERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 

0.4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NIJMBFR 
0.74 


PROF  T  l  E 
TUR  SCHMIDT 
NUMBER 
0.74 


BUI  K 

SIN  MEAT 
TRANSF  CUFF 
0 .92F-03 


BULK 

MOISTURE 
TRANSF.COEf . 
1 .32E-03 


AIR  DENSITY 

(Kq/n3  > 
1.2363 


GFNERAL  NOTF'l: 

Accuracy  Imitation  exceeded  for  Measurement  0f  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kq  Kel . ) 
2.4150E  02 


SH1-SH2-  +/-  .081- 3  Kq/Kq. 


WATER  LAT.HEAT  VAP , 
(ITcal. /Kq) 

5.9043E  05 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905033030 
30:30:  0  PST 
3  Nay  1979  (DAT  123) 


NARINE  SURFACE  LAYER 
NRL  MICRQMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


a  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  1  F.N  METERS: 


AIR  TEMP.  WIND  SPEED 

DEW  POINT 

TEMP .STRUC , 

BAR .PRES. 

BULK  WT  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

(Celsius)  (Meter/sec) 

(Celsius) 

(Kel . *  M-2/3 ) 

(Mil 1 ibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

12.221  7.60 

9.47 

NO  DATA 

1017.44 

13.553 

-1 ,333 

-1 .235 

HEIGHT  POT. TEMP. 

VIR . TEMP . 

V. POT. TEMP  . 

ABS .HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

(Meters)  (Celsius) 

(Celsius) 

(Celsius ) 

( Kg/n3 ) 

( Percen  t ) 

(Kg/Kg) 

(Millibars) 

10.00  12.319 

13 . 488 

13.586 

9 . 031 E~  03 

83. 2B 

7.303E-03 

1 1 .894 

BUI  K  AERODYNAMIC  CALCULATIONS  BASFD 

ON 

ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FRIEHE  EY  AL 

,  1 978 )  : 

INFERRED 

FLUX 

PARAMETERS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

STABILITY 

(  +  “UP  , 

-“DOWN) 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

VIR-WT  TEMP 
(Kelvin) 
-0.066 

S.VAP .PRES  , 
(Millibar*) 
14 .201 


V . POT-WT  TEMP 
(Kelvin) 

0.032 

REF . INDEX 
(K*l . xM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
<  +=St  a  ble,-»Un  stable) 
-0.097  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CHH- ( 2 1 *Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
-0.113 

Z/L  AT  10  METERS 
-0 . 087 

NON  IN-OBUKHOV  LENGTH 
(Meter*) 

-1 . I 45E  0? 


MOMENTUM  FLUX 
<Nt/n2> 

-8.09E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.77E-03 

LAT.HFAT  FLUX 
(Uat  t*/n2) 

6.85E  01 

SFN.HEAT  FLUX 
<  Wa  t  t*/«2 > 

1.33E  01 

SKY  AND  SOI AR  HFAT  FLUX 
(Wat  ts/*2> 

1  . 27E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Uat  ts/n2> 

9.45E  01 

BOWFN  RATIO 
(no  unit*) 

0  .  194 


FRICTION  VELOCITY 
( Meters/sec  > 

2.557E-01 

SCALING  SPEC. HUM ID. 
(Kg/Kg) 

-0 . 760E-05 

SCALING  POT, TEMP. 
(Kelvin) 

-4. 159E-02 

ROUGHNESS  LENGTH 
(Meter*) 

4.398F-Q5 

DRAG  COEF.AT  10  METERS 
(Dinen*ionles*> 

1 . 132E-03 


UITH  LONG.  VELOCITY 
<Meter2/sec2 ) 
-6.540E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

2 . 770E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

1 . 063E-02 


AIR  DENSITY 
<Kg/*3) 

1 .2366 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 

2.41 5 BE  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

3.9040E  03 

VAP. PRES. AT  WT  LEVEL 
(Millibar  > 

15.602 

ABS. HUMID. AT  WT  LEVEL 
<Kg/n3) 

1  .  179E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

101864 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-*: 


GRAD. RICH. 
NO  AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

c:oef 

131 X 

)31Z 

1  12X 

1  64% 

99% 

11% 

124% 

263% 

56% 

108% 

43% 

76% 

112% 

170% 

170% 

46% 

42% 

98% 

11% 

34% 

141% 

23% 

65% 

121% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905032030 
20:30:  0  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NHL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  i 
WITH  THE  LOWER  LIMIT  Of  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED 


*  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
IN  l  1  : 


FLUX  PARAMETERS 
( +  *UP ,-»DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBt R 
(♦=5 tab le , -~Un stable) 
-0.061  10.02]  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=< Z1«Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.073  [0.021 

Z/L  AT  10  MET ER^ 

-0.036  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 . 773E  0? 


MOMENTUM  FLUX 
(Nt/«2> 

-0.91E-O2  (6.0E-02I 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.71E-05  18.0E-061 

LAT.HFAT  FLUX 
<  Wat  t*/«2 ) 

6.70F  01  ( ? . OE+0 1 ) 

SFN.HFAT  FLUX 
(Wat  t*/«2) 

1 . 03E  01  [ 3 . 0E  +  0  0 ] 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt  s/«2  > 

1  .27E  01  [2.0E  +  011 

TOTAL  HEAT  BUDGET  FLUX 
(Uat  t*/n?) 

9.17E  01  (3.0E+01) 

BOWEN  RAT  IQ 
(no  unit*) 

0.167  10.08) 


FRICTION  VELOCMY 
( Meter */s»c  ) 

2670F-O1  C6.0E-02) 

SCALING  SP+C. HUMID. 
(Kg/Kg) 

-8.01 0E-0S  [ 3 , 0E-05 ) 

SCALING  POT. TEMP. 
(Kelvin) 

-2 . 317E-02  [2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

3 . 615E-05  [ 6 ■ OE-05 ) 

DRAG  COEF.AT  10  METER 
(Meters) 

l  .  29t*F  -  0  3  [4.0E-041 


*  DIFFERENCE  BETWEEN  THE  PROFILF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  “+or-“t 


GRAD. RICH. 

Z/L 

MOMFNTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCI7  f 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

52% 

49% 

17% 

6% 

30% 

0% 

8% 

24% 

8% 

13% 

49% 

29* 

26% 
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MARINE  SURFACE  LAYER  HICROMf  TEOROLOGICAL  EXPERIMENT 

NAVA)  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RFSE ARCH  STATION 
SAN  NICOLAS  ISLAND,  CAI  JFORNIA 

•  «*  «  «  MICROHETEOROLOCICAL  DATA  a  *  «  « 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905Q32100 
21  :  0:  0  PST 
21  : 29 : 50  PST 
3  h<iy  1979  (DAY  123) 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC ) : 


PRINT  DATE;  \\  JUN  1980 
DATA  SAMPLING  RATE  (ALL  CHANNELS);  A/M i n 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2=LOWER  LEVEL 


No  .  00 

VOLT. REF. A 
6.205 


No. 01  No . 02  No. 03 

TFMP  .  STRlJC  .  1  TEMP  .  STRUC  .  2  DEW  POINT  1 
0.001  0.001  4.983 


No  .  04 

DEW  P0INT2 
4.995 


No  ,  05 

WIND  SPEED1 
4.416 


No  .  06 

WIND  SPE.ED2 
4 . 287 


No  .  07 
BAR  .PRES  .  2 
5.107 


No  .  08 
SKY  RAD. 
-0.091 


No  .  1  0  No . 11  No  .  12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOl  TAGE 
3,896  3.871  2.521 


No.  13  No . 14 

MANUAI  FLAG  ZERO  REF . 
0.001  0.001 


No  .  15 
SPARE  A 
0  .  001 


No.  16 
SPARE  B 
0  .  001 


No  .  17 

VOLT.RFF.B 
6 . 205 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT 


CORRECTIONS; 


No . 1  No.? 

AIR  TEMP . 1  AIR  TEMP. 2 
1411  119536  1421  120680 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT/LENGTH  PATH ( Mel er s >  (Volts) 
0.183  110  -0.009 


DP2FCAL 

(Volts) 

0.000 


WT  BF  CAL 
(Volts) 
0  .000 


WS1  L  f. 
(Coeff .  ) 
0.992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR 

5. 053 


W52EC 
(CceH  .  ) 
II .  95? 


MANUAL  FLAG  ERROR  COUNT 
(No-scans)  (No. scans) 

a  o 


DATA  BASE 
(No . scans ) 
180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  RFF . DEV 
A( No . > . 005V )  B ( No . > . 0  05V )  (No.). 002V) 

0  0  0 


AC  VOLT, FLUX  AC  FREQ. FLUX  AC  VOLTAGE 
( No  .  >5V )  (No. MHz)  (VAC) 

0  0  Tib. 2 


AC  FREQUFNCY 
(Hz  ) 

59 . 87 


*  OBSERVED  MICROME  TEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMf  NT  CORRECTIONS)  TRANSLATED  1NTU  ENGINEERING  UNI1S 


AIR  TEMP . 1 
(Celsius) 
11.954 

WIND  SPEEDl 
( Meter/sec  > 
8. Si 

DEW  POINT] 

( Celsi us ) 
9.47 

TEMP .STRUC . 1 
(Kel . xh-2/3) 
NO  DATA 

WIND  DIR . 

( Deg .True) 
316.8 

BAR .PRES. 1 
(Millibar) 
1016.56 

SKY  RAD. 

( Wa  t  t/m2  > 

1 . 27E  01 

BUI  K  WT  1FMP 
(Celsius) 

13 . 541 

MEAN  AIR  TEMP 
(Kelvin) 

285. 171 

AIR  TEMP. 2 
(Celsius) 
12.068 

WIND  SPEED? 
(Me ter /sec ) 
8.03 

DEW  P0INT2 
(Celsius) 

9 , 45 

TEMP .STRUC. 2 
(Kel . xM-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  M5L) 
-0.01 

BAR .PRES. 2 
(Milli  bar  ) 
1017.65 

CALCULATED 

MICROMETE  QROLOGICAL  PARAMETERS: 

HEIGHT,  Zt 

(Meters) 

18.35 

POT .TEMP. I 

(Celsius) 

12.133 

VIR.TEMP.l 

(Celsius) 

13.219 

V. POT. TEMP. 1 

(Celsius) 

13.399 

ABS, HUMID, 1 
<Kq/m3) 

9 . 029E-03 

REL .HUMID. 1 
(Percent ) 

84 . 74 

SPEC. HUMID. 
(Kg/Kg  ) 
7.301E-03 

1  VAP.PRES.l 
(Millibar) 

1 1 .880 

S. VAP.PRES.l 
(Millibar > 
14,020 

REE  .  INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP. 2 
(Celsius) 

12. 158 

VIR .TEMP .2 

(Celsius) 

13.332 

V. POT .TEMP .2 
(Celsius) 

1 3 . 422 

ABS. HUMID. 2 
(Kg/m3> 

9. 021E-03 

REL. HUMID. 2 
(Percent ) 
83.98 

SPEC .HUMID . 

(Kg/Kg) 

7.290E-03 

2  VAP.PRES.L* 
(Millibar ) 
11.875 

S . VAP .PRES. 2 
(Millibar ) 
14.141 

REF. INDEX  2 
(Kel , xM-?/3) 
NO  DATA 

*  CONTINUED 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATE 

7905032100 

21  :  0:  0  PST 

3  May  1979  (DAY  123) 

MARINE  SURFACE  LAYER 

NRL  MICROMETEOR 01  OGY 

SAN  NICOLAS  ISIAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1=UPPER  LEVEL,  2=  LOWER  LEVEL 

*  PROFILE  CALCULATIONS  BASED  ON  ABOVF  OBSERVED  AND  CALCULATED  VALUES  ( BUSINCER , 1 973 > : 

FLUX  PARAMETERS  PROFILE  SLOPES 

STABILITY  (♦=UP,-=DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (  «-=  I  NCR  .  U  J  TH  HEIGHT) 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX 

< ♦ -S t ab le , - =Un st ab le >  (Nt/m2) 

-0.033  AT  CMH  -1 .22E-01 


FRICTION  VELOCITY 
( Meters/sec ) 

3. 1 366 -01 


CENFRAL  FORM : DN/DZ=  GENERAL  FORM ;' N  SLOPE = 

[ (N1-N2) )/ILn(Zl/Z2>«  f (LnZl-PSI >-(LnZ2-PSl )  1/ 
(Z1»Z2)1/2I  IN1-N21 


GFOME  TRIG  MEAN  HFIGHT 
(Meter)  GMH=  (21*72)1/2 
12.99 

Z/L  AT  GMH 

-0  .  041 

Z/L  AT  10  METERS 
-0  031 

Z/L  AT  Zt 
-0  .  O' .8 

Z/L  AT  72 
-0  029 

MONINOBUKHOV  LENGTH 
( Meter  % ) 

-3 . I 77E  02 


HUMIDITY  FLUX 
(Kq/sec  m2) 

2.62E-05 

LA T.  HEAT  FLUX 
<  Wa  t  ts/n2> 

6  48E  01 

SFN.HEAT  FLUX 
(Uatts/n2) 

8.  18E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/m?) 

1  27E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Wat t  s/«2 ) 

8.57E  01 


SCALING  SPEC . HUMD . 
(Kq/Kg) 

-6.758E-05 


SCALING  POT.  TEMP. 
(Kel vin ) 

-2.Q84E-02 


ROUGHNESS  LENGTH 
(Maters) 

9 , 446E-05 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 

I . 6H9L - H3 


NEW1ND  SPEED  (M/sec ) 
Z=HEIGHT  (Meters) 
DWS/DZ=  5.35E-02 


N=SPEC. HUMIDITY  (Kq/Kg) 
Z  =  HE IGHT  (Meters) 
DSH/DZ=  -8.92E-06 


N=POT . TEMP . (Kelvin) 
Z*HEIGHT  (Meters) 
DPT/DZ=  -2.75F-03 


N=W  I ND  SPEED  (M/set  ) 
Z*H£IGHT  (M)  Vert. A* is 
PSI=PSI1 

WS  SLOPE=  1  .  2BE  00 

NXSPEC . HUMIDITY  (Kg/Kg) 
Z*HE  I  GHT  (M)  Vert  A*i  s 
PSI=PSI2 

SH  SLOPE=  -8.00E  03 

N*POT . TEMP . (Kelvin) 
Z^HEIGHT  (M)  Vert . Axis 
PSI=PS12 

PTK  SLOPE  -  -2.59E  01 

N-LnTEMP .STRUC . (K«M-?/3) 
Z=HE IGHT  <M)  Ver  t  A* is 
PSI *NONE 

CT2  SLOPE  =N0  DATA 


PSI1  AT  Z1 
PSI1  AT  72 
PSI2  AT  Z1 
PSI2  AT  72; 


0  .  174838 
0 . 096404 
0.110123 
0 . 059501 


BOWEN  RATIO 
(no  units.) 
0.126 


*  GENERAL  CONSTANTS: 


MISCELLANE OUS 


VON  K ARMAN 
CUNBTANT 
(No  units) 
0 . 4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 . 7959 


PROFILE 
TUR  PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUL  K 

SFN  HEAT 
TRANSF.COFE 
0 .92E-03 


BULK 

MOISTURE 
TRANSF  ,  COEF  . 
1 .37E-03 


AIR  DENSITY 
<Kg/n3) 

1 .2372 


•  GENERAL  NOTE-,; 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of; 


AIR  SPECIFIC  HEAT 
(  ITcal  .  /Kg  Kel  ) 
2.415RE  02 


SH  1  - SH2 *■  ♦/-  OBf-3  Kg/Kg. 


WATER  LAT  .HEAT  VAf> 
(ITcal  .  /Kg  > 

5.9052E  05 


*  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER  s  790503210  0 

START  TIME:  21  :  0:  0  PST 

START  DATE:  3  Hay  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEORDLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  r. HANNF.L S )  :  6/Min 
DATA  AVERAGING  PERIOD:  3(J  Min 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS; 


AIR  TFHP. 
(Celsius) 
12.054 


WIND  SPEED  DEW  POINT 
(Me ter /sec)  (Celsius) 
8.09  9.45 


TEMP . STRUC . 
(Kel . xH-2/3) 
NO  DATA 


BAR . PRFS . 
(Millibar) 

1017.56 


BULK  WT  TEMP 

(Celsius) 

13.541 


AIR-WT  TEMP 
( Kel u in > 

-1  .487 


POT-UT  TEMP 
(Kelvin) 

- 1 . 389 


VIR-WT  TEMP 
(Kelvin) 


V.POT-yr  TEMP 

(Kelvin  ) 

-o  124 


HEIGHT 

POT .TEMP . 

VIR  .  TFMP . 

V . POT . TEMP . 

ABS. HUMID 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3> 

10.00 

12 . 152 

13.319 

13.417 

9 . 023E-03 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S.VAP , PRES . 

REF  .INDEX 

(Percent ) 

(Kg/Kg) 

(Mil 1 ibar  s  > 

(Mil 1 ibar  s  > 

(Kel . xH-2/3 ) 

B4.Q7 

7.291E-03 

11 .876 

14 . 127 

NO  DATA 

»  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEME  ET  AL.1P78): 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

(♦=UP,-»DOUN>  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-St  able, -^Unstable) 
-0.089  AT  GNH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GNH- ( Z1 *Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.105 

Z/L  AT  10  METERS 
-0 . 081 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 239E  0? 


MOMENTUM  FLUX 
(Nt/«2) 

-9.42E-Q2 

HUMIDITY  FLUX 
(Kq/sec  «2> 

2.95E-05 

LAT.HEAT  FLUX 
( Wa  t  ts/«2> 

7.29E  01 

SFN.HEAT  FLUX 
(Watts/ «2) 

1.54F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2 ) 

1.27E  01 

TOTAL  HEAT  Bt  GET  FLUX 
(Uatts/n2) 

1.01E  02 

BOUFN  RATIO 
(no  units) 

0.212 


FRICTION  VELOCITY 
( Meters/sec  > 

2.758E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-B.633E-05 

SCALING  POT, TEMP. 
(Kelvin) 

-4 . 470E-02 

ROUGHNESS  LENGTH 
(Meters) 

5.881E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1  . 1 64E-03 


WITH  LONG.  VELOCITY 
( Meter2/sec2) 

-7 . 609E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  m3) 
2.947E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

1 .233E-02 


AIR  DENSITY 
(Kg/m3> 

1 .2374 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4157E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5 . 9050 i  05 

VAP. PRES. AT  WT  LEVEL 
(Mill ibar  ) 

15.59! 

ABS. HUMID. AT  UT  LEVEL 
(Kq/«3. 

1  .  17BF.-02 

BAR .PRES. AT  WT  l  EVEL 
<  Ml  1 1 1 bar ) 

1 018.76 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARF  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-'i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

129X 

129Z 

112X 

164X 

96X 

11Z 

124X 

260X 

56  X 

I08X 

40% 

76X 

1 12X 

166X 

166Z 

46X 

42X 

94X 

nx 

34X 

136X 

23X 

65X 

1  17X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905032100 

START  TIME:  21 i  0:  0  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRFSPONDING  MFASUREMFNT  UNCERTAINTY  INDICATED  IN  I  J : 


STABIl ITY 


FLUX  PARAMETERS 

(♦»UP,-*DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦“Stable, --Unstable) 
-0.058  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Z1»Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.069  (0.02) 

Z/L  AT  10  METERS 
-0.053  10.02J 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 807E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1.02E-01  (6.0E-02J 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.88E-05  I8.0E-06J 

LAT.HFAT  FLUX 
(Wat  t  s/n2) 

7.12E  01  tP.OE* 0\J 

SEN. HEAT  FLUX 
<Watts/*2> 

I . 1  BE  01  C3.0E+001 


TOTAL  HEAT  BUDGET  FLUX 
<Wa t ts/m?> 

9.77 F  01  (J.0E*01J 

BOWEN  RATIO 
(no  units) 

0.182  rO.DB) 


FRICTION  VELOCITY 
<  Meter  s/sec ) 

2.868E-01  [ 6 . 0E-02 ] 

SCALING  SPF.C  .  HUM  ID  . 
(Kg/Kg) 

-7.924F.-05  I3.0E-051 

SCALING  POT. TEMP. 
(Kelvin) 

-2.694E-02  r2.0E-02) 

ROUGHNESS  LENGTH 
( Meters  > 

7 . 1 69E-05  [6.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Uatts/m2)  (Meters) 

1.27E  01  ( 2 . 0E^0 1 ]  1.302E-U3  [4.0E-04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VTA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-"i 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL  . POT  , 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

49X 

47X 

1SX 

7X 

31 X 

ox 

9X 

25X 

7X 

I2Z 

49X 

26  X 

2.X 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  M1CR0MFTE0R0I  QCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESFARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  #  *  HICRDMETEOROL OCICAL  DATA  «  «  *  » 


RUN  NUMBER : 

V90S032130 

PRINT  DATE; 

11  JUN  1980 

SI  ART  1  lilE  : 

1*1:30:  0  PST 

DATA  SAMPLING 

RATE  (ALL  CHANNELS):  6/Min 

END  TIMF; 

2? :  0 : 1 0  PST 

DATA  AVERAGING  PERIOD:  30  Min 

hi  ART  DATE: 

3  May  1979 

(DAY  123) 

NOMENCLATURE: 

1 -UPPER  LEVEL,  2-LOWER 

LEVEL 

ANAI  UC  CHANNEL  RAW  DATA 

(AVERAGE  VDC): 

No  .  n  |t 

No  .  01 

No. 02  No. 03 

No  .  04 

No  .  05 

No. 06  No. 07 

No  .08 

VI tl  r  MET  .A 

IF riP .STRUC. 

1  TEMP, STRUC. 2  DtU  POlNTl 

DtU  POINT2 

WIND  SPEED1 

WIND  SPEED2  BAR. PRES. 2 

SKY  RAD 

6 . 205 

0.001 

0.001  4. 978 

4 . 984 

4.346 

4.239  5.102 

-0 . 091 

Null) 

No  .  1 1 

No  .  12 

No  .13 

No  .  1  4 

No.  IS 

No  .16 

No  .  17 

BUi.K  UT  I FMP 

AC  FRFQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF . 

,B 

3 . 882 

3.870 

2.520 

0.001 

0.001 

0  .  0  Q  1 

0.001 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

( AVER ACF ) . 

ESCARPMENT  DA! A,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  1  AND 

DP  IF  CAL 

DP2FCAL 

WTBFCAL 

US1EC 

AIR  TEMP  1 

AIR  TEMP.? 

HF ICHT /LENGTH 

PATH<  Meter*. ) 

(Volts) 

(Volts  > 

(Volts) 

(Coef f . 

1411  11 87V? 

1421  119977 

0  .  1B3 

1  1  1 

-0 . 009 

0.000 

0  .  000 

0.992 

No  .  0? 

WIND  DIR. 
4.969 


W52EC 
<Coeff .  ) 
0  .952 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  FNC1NFERING  UNITS: 


MANUAL  flag  error  count  data  base 

(No. scans >  (No.  scans)  (No  .scans) 
0  0  180 


VOL T . RF F . DEV  VOLT. REF. DEV  ZERO  REF. DEV 
A(No . ) . 005V)  N(  No . > . 005V)  (No.>.0C2V) 

0  0  0 


AC  VOLT. FLUX 
(No . >5V ) 

0 


AC  FREQ. FLUX  AC  VOLTAGE 
( No . > 1  Hz )  (VAC) 

0  115.2 


AC  FREQUENCY 
(Hz) 

59.8? 


*  OBSERVE D  NICKOMt'  I EOROLOGICAL  PARAMf IFRS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1 1  HP . 1 
(Celsius) 

1 1 .879 

WIND  SPEED1 
< Meter/sec ) 

H .  37 

DEW  POlNTl 
(Celsius) 
9.41 

TEMP . STRUC . 1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR. 

( Deg .True) 
313.9 

PAR  PRES.  I 
(Mil  1 ibar  ) 
1016.48 

SKY  RAD. 

(Wat  t/m2) 

1 . 27E  01 

BULK  WT  TEMP 

(Celsius) 

13.520 

MEAN  AIR  TEMP 
(Kelvin) 

285. 09B 

AIR  TEMP.? 
(Ol&lUS) 

1  1  998 

WIND  SPEED? 
(Heter/sec ) 
7.94 

DEW  POINT?. 
(Celsius) 
9.38 

TEMP. STRUC. 2 
(Kel  . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0  .  03 

BAR .PRES. 2 
(Millibar) 
1017.58 

x  CALCULATED 

MICRGMETF  QROLOI 

;ICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.059 

VIR .TEMP  .  1 
<Cel si us> 
13.139 

V.  POT.  TEMP.  1  AE:S.  HUMID.  1 
(Celsius)  (Kq/M.3) 

13.319  R.995E-03 

RFL .HUMID  .  1 
( Percen  t  > 
64.82 

SPEC. HUMID. 
(Kg/Kg) 

7 . 272E-Q3 

1  VAP. PRES. 1 
(Mill ibar ) 
11.832 

S.  VAP. PRES.  1 
(Millibar ) 
13.950 

REF. INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

HF.  IGHT  ,  72 
(Meterst 
9.20 

POT . TFMP .2 
(Celsius) 
12.088 

VIR , TEMP.? 
(Celsi us> 
13.256 

V. POT. TEMP. 2  ABS . HUMID . 2 
(Celsius)  <Kg/m3) 

13.346  8983E-03 

REL . HUMID , 2 
(Percent  > 
83.99 

SPEC. HUMID. 
(Kg/Kg  > 
7.257E-03 

2  VAP .PRES. 2 
(Mi  1 1 ibar ) 

11 .821 

S. VAP .PRES. 2 
(Millibar ) 
14.075 

REF. INDEX  2 
(Kel • xM-2/3> 
NO  DATA 

x  CONTINUED  BFLOU 


RUN  NUMBER 
SIAPT  TIME 
START  DATE 


7V05I)  32130 
21  :  3P :  0  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROIOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE;  1-UPPER  LEVEL,  2-LOUER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STAB1I  ITT 


FLUX  PARAMETERS 
(*=UP,-»DOUN> 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  <+*lNCR.UITH  HEIGHT) 


r.R  AD  .  R  I  CHAR  DSON  NUMBE  R 
(♦-Stable, --Unstable) 
-0.047  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH=(Zl»Z2)l/7 
12.9V 

//L  AT  GMH 
-  0  .  058 

7/L  AT  10  MrTERS 

-0  .  044 


Z/L  AT  Zl 
-0.1)81 


Z/L  AT  Z2 
-0 . 041 

MON  IN- OBUKHOV  LENGTH 
(Meters) 

-? . 258E  02 


MC1MFNTUM  FLUX 
(Nt /m2> 

~1 . 06F-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2.51E-05 

LAT.HEAT  FLUX 
(Uatts/M2> 

621E  01 

f>F  N  .  HEAT  FLUX 
(Ua  t  t*/m2> 

9.15E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n?) 

1  27E  01 

T0TAI  HEAT  BUDGE  T  FLUX 
(Watts/ m2  > 
a  .  39F  0  1 


FRICTION  VELOCITY 
( Meters/sec ) 

2. 933F-01 

SCALING  SPEC . HUMD • 
(Kg/Kg) 

-6.91 9E-05 


SCALING  POT.  TEMP. 
(Kel v  in  > 

-2.492E-02 


ROUGHNFSS  LENGTH 
(Meters) 

7 . 393E-05 


DRAG  COFF,  AT  10  MFTERS 
(Dimensionless) 

1  .  Uli  U.» 


GF.NFRAl  F ORM  :  DN/DZ* 
l ( N1 -N2)  ]/lln(Zl/Z2>« 
<Z1«Z2)1/2J 

N-WI ND  SPEED  <M/*ec ) 
Z-HEIGHT  (Meters) 
DWS/DZ-  4.83E-02 


N=SPEC. HUMIDITY  (Kg/Kg) 
Z* HEIGHT  (Meters) 
DSH/D7-  -092E-O6 


N-POT.TEHP. (Kelvin) 
Z*HE IGHT  (Meters) 
DPT/DZ*  -3.21E-03 


GENERAL  FORM : 'N'SLOPE- 
l (LnZl-PSI)-( LnZ2-PSI ) 1 / 
IN1-N21 

N*WIND  SPEED  < M/sec) 
Z-HEIGHT  (M)  Vert, Axis 
PSI-PSI1 

«S  SLOPE*  1.36E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z»HE I GHT  (h)  Vert. Axis 
PSI-PSI2 

SH  SLOPE*  -7.81E  03 

N-POT. TEMP. (Kelvin) 
Z-HEICHT  <H)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -2.17E  01 

N*LnTEMP .STRUC. (KxM-2/3) 
Z-HEIGHT  ( M  >  Vert. Ax  is 
PS1-NONE 

CT2  SLOPE-NO  DATA 


P SH  AT  71^ 
PSI1  AT  12= 
PS  I?  AT  71* 
PS  1 2  AT  Z2- 


0 .230)87 
0 . 130 155 
0  146609 
0  ,  OBI  139 


BOUFN  RATIO 
(no  unit;.) 
0.147 


*  GENERAL  CONSTANTS :  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROF  ILE 

BUI.K 

BULK 

CONSTANT 

ACCU  ERATIO.N 

TUR  . PRAWDTL 

TUR , SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  unit*) 

(M/ser  ?> 

NUMBER 

NUMBFR 

TRANSF  .COFF  , 

TRANSF. COEF  . 

(Kg/m3  ) 

0 .4 

9 . 7959 

0.74 

0.74 

0 .92E-03 

1  32E-03 

1 .2374 

■  Ct»  NERAL  NOT FIs 

Accuracy  ItMitation  exceeded  for  measurement  of  Prefile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4157E  02 


SHI  SH?  •  ♦/  , 08E-3  Kg/Kq. 


WATER  LAT.HEAT  VAP 
(ITcal. /Kg> 

3.9056E  05 


a  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER :  7905032130 

START  TIME;  21 : 30 ;  0  PST 

START  DATE:  3  H.y  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NR l-  NICROHETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


*  ESTIMATED  Ml  CRONE 7EOROLOGICAI  PARAMETERS  AT  TEN  METERS; 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Mm 
DATA  AVERAGING  PERIOD  30  Mm 


AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR  PRES- 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-UT  TEMP 

V1R-WT  TEMP 

v.poi-ur  TEMP 

(Celsius) 

(iteter/ser  > 

(Celsius) 

(Kel . iM-2/3) 

(Mill ibar ) 

(Celsi  «/s  > 

(Kelvin) 

(Kel  un) 

(Kelvin) 

(Kel vin ) 

11 .983 

7.99 

9.38 

NO  DATA 

1017.48 

13.528 

-1 .544 

-1 .446 

-0.286 

-0  188 

HFIGHT 

POT .TEMP . 

VIR . TEMP ■ 

V. PUT. TEMP. 

ABS . HUMID . 

REL .HUMID. 

SPEC. HUMID. 

VAP . PRES  . 

5, VAP .PRES  . 

REF. INDEX 

(Meter  & ) 

(Celsius) 

<  Celsi us) 

(Celsius) 

( Kq/m3 ) 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Mill ibars ) 

(Kel . xM-2/3 ) 

10.30 

12.081 

1 3  -  242 

13.340 

R  .  9B4E-03 

84 . 09 

7.P59E-03 

1 1 .823 

14.  D6D 

NO  DATA 

<*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

<  *=UP ,-«DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

SR AD. RICHARDSON  NUMBER 
< ♦-Stable,  --Unstable) 

-  0  .  096  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*<Z1»72> 1/2 
12.99 

Z/L  AT  GMH 

-  0 ■ 112 

Z/L  AT  10  METERS 
-0  086 

MON IN -OBUKHOV  LENGTH 
(Meter* 

-1  158E  0? 


MOMENTUM  FLUX 
<Nt/M2) 

-9. 1SE-02 

HUMIDITY  FLUX 
(Kg/sec  «?> 

2.94E  05 

LAT.HFAT  FLUX 
(Wat  TS/m2> 

7.28E  01 

SEN. HEAT  FlUX 
(VMT  t*/«2) 
l  .  58F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat ts/n2) 

1  . 27E  01 

TOTAL  HEAT  BUDGET  FLUX 
<  Uat  t'./«2) 

1 .DIE  02 


FRICTION  VELOCITY 
(Meters/sec ) 

2.72DE-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-B.742E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4  646E-02 

ROUGHNESS  LENGTH 
(Meters) 

5.573E-05 

DRAG  COEF.AT  10  MFIERS 
''tnvntionlvss) 

1 . 158E-03 


WITH  LONG.  VELOCITY 

(Meter2/sec2> 

-7.396F-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3  > 
2.942E-05 

WITH  POT  ■  TEMPERATURE 
(Meter  Kel . /sec ) 

1 .264E-02 


AIR  DENSITY 
( Kg/«3  ) 

1 .2377 

AIR  SPECIFIC  HEAT 
<  2 Tea  1 , /Kg  Kel • ) 
2.4157E  02 

WATER  LA T. HE AT  VAP . 
(ITcal ./KQ> 

5.9054E  05 

VAP , PRES. AT  UT  LEVEL 
(Mill  ibar-  ) 

15.577 

ABS. HUMID. AT  U!  LEVEL 
( Kq/rt3 ) 

1  .  177E-Q2 

BAR. PRES- AT  UT  LEVEL 
(Millibar ) 

101B.6U 


BOWEN  RATIO 
(no  units) 
0.217 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor-*: 


CRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SPN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT. 

ROUGH . 

DRAG 

NO. AT  GhH 

AT  1  DM 

FI.UX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

temp  . 

LENG1H 

COEF 

133% 

133% 

123% 

170% 

98% 

11% 

126% 

268% 

61% 

109% 

36% 

81% 

123% 

165% 

165% 

46% 

42% 

93% 

1 1% 

34% 

135% 

23% 

65% 

116% 

43% 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER ; 
START  TIME: 
START  DATE: 


7V05032 1 30 
21:30:  0  PST 
3  May  1979  (DAY 


MARINE  SURFACE  LAYFR 
NRL  M I CM OMETE UROLOGY 
SAN  NICOIAS  IStAND,  CAL 


PRINT  DATE:  11  JUN  19H0 

DATA  SAMPLING  RATE  (ALL  CHANNFLS):  6/Mm 
DATA  AVERAGING  PERIOD  30  Min 


"  COMPOSITE  PROFILE  AND  BUI K  AERUDYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  10WFR  LIMIT  OF  THE  CORRESPONDING  MT.ASURFMF N I  UNCERTAINTY  INDICATED  IN  E  1  ; 


STAB 1 1  I  TV 


FLUX  PARAMETERS 

(♦=UP , -=DOUN)  SCALING  PARAMETERS 


CRAD. RICHARDSON  NUMBFR 
(  ♦ - 5 1  ab 1 p  ,  - -Un stable) 
-0.069  I0.02J  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  r.HN»(7!*Z2>1/? 
12,99 

Z/L  AT  GMH 
-0,082  ID. 02) 

7/L  AT  10  METERS 
-0.063  10. OPT 

MONIN -OBUKHOV  LENGTH 
(Meters) 

-I . 585E  OP 


MOMENTUM  FLUX 
(Nt/«2> 

-9.56E-02  16.0E-021 

HUMIDITY  FLUX 
(Kg/sec  «2) 

2.86E-05  IR . QE-06J 

LAT.HFAT  FLUX 
( Uaf  ts/«2  > 

7.06E  01  12.0E*011 

SEN. HE AT  FLUX 
( Wat ts/«2) 

1  . 26E  01  I  3 . QE  +  0G 1 

SKY  AND  SOLAR  HEAT  FLUX 
( Wa  t  ts/*2 ) 

1.27E  01  r?.0E»01) 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/nP) 

9.76F  01  1 3 . QE  +  0 1 1 

BOWEN  RAT  TO 
<nc  unit*.) 

0.194  ID. 081 


FRICTION  VELOCITY 
( Meter s/&ec ) 

2.778E-01  T6.0E-02) 

SCALING  SPFC .HUMID. 
(Kg/Kg) 

-8.057E  05  13.0L-D5) 

SCALING  POT .TEMP . 
(Kelvin ) 

-3.008E-D?  I2.0E-02J 

ROUGHNESS  LENGTH 
(Meters) 

6.P03E-05  [ 6 . OE-05 1 

DRAG  COEF.AT  10  MFTFRS 
( Meter  s) 

1  -24vi  u.(  14.  OE-04] 


»  DIFFERENCE  BETWEEN  THF  PROFILE  AND  fti.".K  AfRODYNAMIC  DFR1VED  PARAMETER  VAIIJES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WF.IGHTFD  COMPOSITE  VALUE  OR  MFA'jIJRF  ME  NT  UNCFRTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  Ai  L  VAl  UF  S  ARE 


LISTED  IN 

GRAD .RICH 

PERCENT  DIFFFRFNCF  AND 

Z/t  MOMENTUM 

ARF  "tor-": 

LAT.HFAT  SEN  .  HF.AT 

SKY  RAD, 

TOTAL  HEAT 

BOWFN 

FRICTION 

SCI  .SPEC 

SCI  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FU 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

temp 

LENGTH 

i  01  f 

36% 

33% 

9% 

9% 

27% 

0% 

10% 

19% 

4% 

1  2% 

40% 

15% 

1  % 

•  END  OF  BATA  RUN 
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MARINE  SURFACE  LAYER  MTCKOHE TEOROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  I  ABORAT DRY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

*  #  ■  «  MICKOMElf.  UROL  OGICAL  DATA  «  *  *  * 


RUN  NUMBER : 

7905032200 

PRINT  DATE : 

11  JUN  1980 

START  TIME: 

22:  0:20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNl  IS):  6/M 

in 

END  TIME: 

22:30 : 10  PST 

DATA  AVERAGING  PERIOD:  30 

M  i  r> 

START  DATE: 

3  May  1979 

(DAY  123) 

NOMFNCL  A1URE 

l- UPPER  LEVE 

l  ,  2=1  UUER  1 

VtL 

*  ANALOG  CHANNEL  RAW  DATA 

AVFRAGF  VDC ) 

No  .  00 

No  .01 

No  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  0B 

NO  OV 

VOLT .REF .A 

TEMP . STRUC . 

TEMP. STRUC. 

2  DEU  POINT  1 

DEW  PQINT2 

WIND  SPE EDI 

WIND  3PEED2 

BAR .PRES. 2 

1  K  Y  RAD 

WIND  MR 

6.205 

0.001 

0.001 

4.9B5 

4 . 990 

4.355 

4 .224 

5.  -  101 

-  0  .  0  9  i 

5  077 

No  .  10 

No.lt 

No. 12 

No  .  13 

No  .  14 

No  .15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  RFF . 

SPARE  A 

SPARE  B 

VOLT .REF  B 

3.873 

3 . 869 

2.519 

0.001 

0.001 

0.001 

0.001 

6 . 2U5 

«  DIGITAL  CHANNEL  RAU  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

UINP  SPFED  ESCARPMENT  CORRECTIONS 

No  .  1 

No. 2 

UPWIND  NFAR 

UPWIND  LAND 

DP  IF  CAL 

DP2E  C At 

UT  B)  f  Al. 

Wblf  • 

UfC2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PAlH(Meters) 

(Volts) 

(  V  o  1 1  s  > 

(Veils) 

<  l  a  e  ♦'  ♦  i 

■  i :  f  e  H  > 

1411  1 1 B81 6 

1421  119966 

0  .  183 

1 12 

-0 . 009 

o .  son 

Q  1)0  0 

n  vv? 

0 .95  2 

»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .RFF .DEV 

VOLT  .  RFF  .  DEV 

ZERO  RFF. DEV 

AC  VOLT  F  LUX 

AC  F  RT  Q  .  F i  U* 

AC  '•'!  iL  T  A'  -l 

A(  FREQUF.  NC 

( No . scans) 

(No . scans) 

(No . scans ) 

A (No . > . 005V) 

B( No  .  >  .  0  05V) 

(NO .  >  .0 02V) 

(No . >5V ) 

(No . JIHi) 

( VAC  < 

<Ht  > 

0 

0 

180 

0 

0 

0 

0 

a 

115  2 

'.V  87 

*  OBSERVED  MICROME  IE  OR  01.  OG I  CAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS 


AIR  TEMP . 1 

WIND  SPEED  1 

DEU  POINT  1 

TEMP. STRUC. 1 

UIND  DIR  . 

BAR  .  PRF  S  .  1 

oK  Y  RAJ 

BULK  UT  ItMP 

Ml  An 

AIR  TEMP 

(Celsius ) 

(Meter/sec ) 

(Celsius) 

(Kei . kM-2/3) 

( Deg . Truel 

(Millibar) 

(Uat  t/m2 

(Celsius' 

(Kel 

win) 

11.882 

8,39 

9 . 45 

NO  DATA 

317.6 

1016.47 

1  .  27E  0 1 

13  MV 

2  05 

UV9 

AIR  TEMP. 2 

WIND  SPEED2 

DEU  POINTS 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR . PRES . 2 

(Celsius) 

( Meter /sec ) 

(Celsius) 

(Kel. xM-2/3> 

(Meter  MSL ) 

(Millibar  > 

1 1 .997 

7.91 

9.42 

NO  DATA 

-0  .  03 

1017.57 

«  CALCULATED 

MICROME TEUROLOG 2 C AL  PARAMETERS: 

HEICHT,  Z1 

POT. TEMP . 1 

VIR • TEMP  .  1 

V. POT. TEMP . 1 

ABS. HUMID. 1 

REL .HUMID. 1 

SPEC . HUM  J  D . 1 

VAP. PRES  1 

S  VAP . PRES  1 

RIF 

INDEX  1 

(Meters) 

(Celsius) 

(Celsi us> 

(Celsius) 

( Kq/ m3 ) 

(Per  cen  t  ) 

(Kg/Kq  ) 

(Mil. ibar ) 

(  H 1 1 1  ibar ) 

(  Kel 

. iM  2/3) 

18-35 

12.061 

13.146 

1 3 . 325 

9.021E-03 

85  -  06 

7  294E-03 

11.867 

13  952 

NU  DATA 

HEIGHT,  Z2 

PUT. TEMP .2 

VIR .TEMP .2 

V. POT. TEMP. 2 

ABS. HUMID. 2 

REL  .HUM ID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

G  .  VAP. PRF  S.  2 

REF 

INDEX  2 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/h3> 

<  Percen t ) 

(Kq/Kq  > 

(Millibar) 

(Millibar ) 

(Kel 

■  xM-2/3) 

9.20 

12.087 

1 3 . 258 

13.348 

9. 307E-03 

84.22 

7  277E -  0  3 

1  1  .854 

1 4 . 074 

Nil  DATA 

CONTINUED  BELOW 


RUN  NUMBER:  7905032200 

START  TIME:  22:  0:20  PST 

START  DATE:  3  May  1979  (DAY  123) 


MARINE  SURFACE  1  AYER 
NRL  MI CROME  TEOROL  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNl  LS) :  6/Hin 
DATA  AVERAGING  PERIOD;  "*0  Mm 
NOMENCLATURE.  1=UPPER  LEVEL,  2*i.OWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINCER , 1 973) : 


FLUX  PARAMETFRS 
(♦-(JP, -=DOUN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PRUT  ILE  SI  OPES 
( ♦= INCR  WITH  HEIGHT ) 


GRAD. RICHARDSON  NUMBFR 
(  ♦-Stable,  -  *IJns table  > 
-0.034  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH- ( Z1 «Z2 ) 1/2 
12  99 

7/L  AT  GMH 
-  0  043 

Z/L  AT  10  MFTERS 
-0 . 033 

Z/L  AT  Z1 
-0 . 060 

Z/L  AT  Z2 
-0 . 030 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3 . 047E  02 

PSI1  AT  21-  0 . ( 80930 

psii  at  Z2*  o.iooor.o 

PM2  AT  21-  0.114109 

PSI2  AT  Z2-  0.061095 


MOMENTUM  FLUX 
(Nt/m2) 

-1  . 21 E -0 1 

HUMIDITY  FLUX 
(Kq/sec  n2> 

2.62E-U5 

LOT. HEAT  FLUX 
(Uatts/m2> 

6.47F  01 

SEN. HEAT  FLUX 
(Ua  tt*/m2> 

8.39E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  s/m2 ) 

1  ?7E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat »s/m?> 

850F  01 

BOWEN  RATIO 
(no  unit',) 

0.130 


FRICTION  VELOCI TY 
( Meters/sec ) 

3. 122E-01 

SCALING  SPF.C.HUMD 
(Kg/Kg ) 

-6.776E-05 


SCALING  POT .  TEMP . 
(Kelvin) 

146E-02 


ROUGHNESS  LENGTH 
(Meters) 
9.293E-05 


DRAG  COEF .  AT  10  MF  TERS 
<  Dimension less  > 

»  .  y.-io  i-  *. 


CENFRAL  F  ORM : DN/DZ- 
I (Nl-N2>l/lln<Z1/Z2>« 
(Z1«Z2> 1/21 

N=UIND  SPEED  (M/sec  ) 
Z-HEICHT  (Meters) 
DWS/DZ=  S.30E-02 


N^SPEC  HUMIDITY  (Kq/Kq) 
Z-HFIGHT  (Meters) 
DSH/DZ3  -B.92E-06 


N=POT  TEMP . (Kelvin 
Z-HFIGHT  (Meters) 
DPT/DZ-  -2 .B7E-03 


GENERAL  FORM  'NSLDPE  = 
t  (LnZI  -PSD- (LnZ2-PSI )  1/ 
INI -N2 1 

N-U I ND  SPEED  (M/sec ) 
/^HEIGHT  (M)  Vert. Axis 
PSI-PSIt 

US  SLOPE  =  1  . 2HF  00 

N*SPEC .HUMIDITY  (Kq/Kq) 
Z*HE  1GMT  (M)  Vert  A*is 
PSr*PSI2 

SH  SL  OPE  -  -7  9HE  03 

N -POT  . TEMP .  (Kelvin  > 

Z*- HEIGHT  (M)  Vert. Axis 
PSI-PS12 

PTK  SI  OPE  -2  VE  0  1 

N*LnTEMP . STRUC . (K»M  2/3) 
7- HE  1 GHT  <  M  >  Ver  t  A*  is 
PSl-NONE 

CT2  SLOPE «W  DATA 


*  GENERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROF  ILF 

CONSTANT  ACCEl  FRAT ION  TUR . PRANDTL 

(No  units)  ( M/sec  2>  NUMBER 

0,4  9 . 7959  0 . 74 


PROFILE  BULK  BULK 

TUR . SCHMIDT  SEN  HEAT  MOISTURE 

NUMBER  TRANSF . COEF .  TRANSF.COEF 

0.74  0.92E-03  1.32E-03 


GT  NEPAL  NOTE'!: 

Accuracy  limitation  eir.ee.1ed  for  measurement  of  Profile  Slope  and/or  Partial  De^ 
Computation  eiecuted  by  insertion  of: 

9H1 -SH2-  ♦  /-  0BF-3  Kq/Kq. 


Ml 3CELLANE OUS 


AIR  DENSITY 

(KQ/m.U 
1  2374 

AIR  SPI  CIFIC  HEAT 
( 1  Tea  1 . /Kq  K# 1 ,  > 
2.4157E  02 

UATER  LA T  HEAT  VAP . 
(ITtal  /Kq) 

5  9056E  05 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER  :  7905032200  MARINE  SURFACE  LAYER  PRIN1  DAT f  11  jun  19R0 

START  TIME:  2?:  0:20  P'iT  NRL  MICROMETEUROLOGY  DAI  A  SAMPi  INC  RAM.  .fill  «  mannI  l  S  >  (■ 

START  DATE:  3  May  1779  (DAY  1?3>  SAN  NICOLAS  ISLAND,  CAI  DATA  AVERAGING  PER  I  (it1  30  Mm 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DfRIVFt)  PARAMETFR  UAL  OF  WEIGHTED  AS  A  FUNCTION  OF  THE  AI-OVI  RFGPiril'.'t  MIA‘«UR|M|nT  MLRl.RS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  |  | 

FLUX  PARAMETERS 

STABIl  ITY  < ♦»OP , -» DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(  **St  ab  1*  ,  -  ~  Unst  ab  1*»  >  (Nt/n2>  (  Meter  > 

-0.061  10.02)  AT  GMH  -9.96E-02  16  Of  02J  2.8JJE'0I  IN. Of -021 

GFOMETRTC  MFAN  HEIGHT  HUMIDITY  FI  MX  SC  Al  INC,  GPU  HUMID 

<M*T*r)  nMH=>  ( Z 1  *Z2 )  1  /?  (Kq/%ec  «2>  <Kq/Kq> 

12.99  3 . BAt -05  IB  . OF  061  -7  941F-05  13.01  OS  I 

L AT  .  HEAT  FI  UX  SCAI  INC  POT  .  TEMP  . 

(Uatts/n?)  (Kelvin) 

7.03E  01  C2.0E*01I  -2776E-02  12  0E-021 

SEN. HE AT  FLUX  RUUGHNFSS  LfNCTN 

CUa ♦ t «/m?  >  (Meters) 

1  .PIE  01  l 3 . Of  *00  I  6 . 876F  -  0**  I6.0E-051 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COf*  .AT  10  MFTERS 

(Ua»ts/«2>  <M*t*r«0 

1.27E  01  [?.0E*011  »  J  (J '  I  -  «i  •  (4.0E-04I 

TOTAL  HF  AT  BUDGET  FLUX 

9  711  01  rJOF«0t  I 

BOWf  N  RAT  IQ 
( ne  vr> » t**  > 

0.180  10.001 


*  DIFFERENCE  BETWEEN  TMF  PROFILE  AND  BULK  A1RODYNAMIC  DCRIVtD  PARAMf  TFR  VAI  U»  S  AS  COMPUTED  VIA  THI  STANDARD  DEVIATION  1  ROM  Ell  MLR  I  Ml 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFMFNT  UNCERTAINTY  VAI  UF  (WHICH  EVER  ABSOMITF  VAI  Of  IS  LARGER)  All  VAl  OE5  ARF 
LISTED  IN  PERCFNT  DIFFFRENCE  AND  ARE  -♦or": 

GRAD.  RICH.  1/ L  MOMENTUM  LAT.HFAI  SF  N  hF  AT  SKY  RAD  TOTAL  HF.  AT  BOWL  N  FRICTION  SrL  .  SPEC  SCI  POT  ROUGH.  DRAG 

NO. AT  GMH  AT  1 0M  FLUX  r  LUX  F  |  UX  FLUX  FLUX  RATIO  VIIOCITY  HUMIDITY  11  HP  ItNGIM  t  HI F 

51*  40*  16*  6*  30*  0*  9X  25*  RX  12*  50X  29*  4 


Z/L  AT  GMH 
-0.073  10. 021 

7/L  AT  10  METERS 
-0.056  10. 021 

MONTN-OBUKHOV  LENGTH 
<  M*t#r *) 

-i . 777E  02 


•  EMD  09  DATA  RIM 


147 


MARINE  SURFACE  LAYER  MICROMFTEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
A  1 H05PHLR 1C  PHYSICS  BRANCH 
MARINE  AT  MOSPHF  R  IC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAI  IFORNIA 

»  *  «  «  MICROMEJEOROLOGICAL  DATA  ■  x  *  * 


RUN  HUMBER: 

79050  52230 

PRINT  DATE: 

1  1  JUN  1980 

START  I  IMF: 

30:20  PST 

DATA  SAMPLING 

RATE  (ALL  CHANNELS) : 

6/Min 

END  TIME: 

23:  0:20  PST 

DATA  hVERAGING  PERIOD:  30 

Min 

Til  ART  DATE: 

3  May  19V? 

(DAY  12  3) 

NOMENCLATURE 

1-UPPER  LEVEL,  2«LOWER  LEVEL 

ANAI  DC  CHANNEL  RAW  DATA 

(AVERAGE  VDC 

No  .  DU 

No  .01 

Nc  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

Vlil  I  .  R t  F  .  A 

Ti-MP  .STRUC. 

IfMP.  STRUC. 

2  DEU  POINT  1 

DEW  P01NT2 

WIND  SPEEDl 

WIND  SPF.ED2 

BAR , PRES 

2  SKY  RAD 

6.205 

0.001 

0.001 

4 . 988 

4 . 992 

4.238 

4.147 

5.105 

-0 . 091 

No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No.  15 

No  .  16 

No  .17 

BULK  UI  TEMP 

AC  FREQUENCY  AC  VOITACF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARK  B 

VOLT .REF 

b 

T.H63 

3 . 875 

2.5IO 

0 . 301 

0  .  001 

0.001 

0.001 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE  > : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

UIND  SPEED  ESCARPMENT 

CORRECTIONS 

Mu  .  1 

No  .  2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

WTBFCAL 

US1EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HFICHf/LCNCTH 

PATH (Meters) 

(Volts) 

(Volts) 

(Veits) 

(Coeff . 

Mil  117451 

1421  118638 

0 . 1B3 

1 1 1 

-  0 , 009 

0  .  000 

0.000 

0 .99? 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS; 


No  .  09 
UIND  DIR. 
5.046 


US2EC 
(Cceff . ) 
0.952 


MANUAL  FLAG 
(No .scans) 


ERROR  COUNT 
(No .sc  4ns) 

0 


DATA  BASE 
(No ■ scans) 
180 


VOIT.RLF.DEV  VOLT. RFE. DEV  ZERO  REF . DEV  AC  VOLT. FLUX 
A(No . > . 005V )  B <  Nc . >  . 005V )  (No. >. 002V)  (No.)5V) 

0  0  0  0 


AC  FRtQ.FLUX 
(No  .  MHz  ) 

0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Hz  ) 

59.80 


OBSERVED  MICKOMETEOROL  OGICAI  PARAMETERS  (INCIUDINC  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSl ATED  INTO  ENGINEERING  UNITS: 


AIR  IKMP.l 

WIND  SPEhDl 

DEW  POINT! 

TEMP . STRUC.  1 

UIND  DIR . 

BAR .PRES.  1 

SKY  RAD. 

BULK  WT  1 EMP 

MEAN  AIR  TEMP 

(Celsius  > 

(Meter/sec  > 

(Celsius) 

<  Kel . kM-2/3) 

( Deq .True) 

(Mi  1 1 1 bar ) 

(Wat  t/«2  > 

(Celsius ) 

(Kelvin) 

1 1 . 745 

8.20 

9.47 

NO  DATA 

316.6 

1016.53 

1 . 27E  01 

13.5D9 

284.964 

AIK  TEMP. 2 

WIND  SPEBD2 

DEW  P0INT2 

TKMP .STRUC. 2 

T IDF  TABLE 

BAR .PRES. 2 

(Lrl'Jiui) 

1  Me  ter /sec ) 

(Celsius ) 

(Kel . *M-2/3> 

(Meter  MSL) 

(Mi  1 libar ) 

1  1  8b4 

7.77 

9 . 43 

NO  DATA 

-0  .  0? 

1017.63 

CAI  11UL  ATED 

MICKOMETEOROLO( 

;iCAL  PARAMETERS: 

ME  I CH I  ,  Z 1 

POT .TEMP. 1 

VIR . TEMP . 1 

V. POT .TEMP . 1 

ARS. HUMID. 1 

REL .HUMID. 1 

SPEC .HUMID. 1 

VAP .PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  I 

(Meters  > 

(Celsius) 

(Celsi us> 

(Cels i us  > 

(K.j/r.3) 

(Percent  > 

(Kq/Kq) 

(Millibar) 

(Millibar ) 

(Kel .vH~2/3> 

IH.  35 

l 1 . 925 

13.010 

13. 190 

9 . 0  37F-0  3 

05.93 

7.303E-03 

1 l .88? 

13.828 

NO  DATA 

MCI  CHI,  Z2 

POT  .  iKHP  .2 

VIR  .  TEMP  .2 

V . POT . TEMP .? 

ABS . HUMID . 2 

REL .HUMID.? 

SPEC. HUMID. 2 

VAP  PRES. 2 

S  -VAP .PRES. 2 

REF. INDEX  2 

(Meters) 

<  L'els  t  us  ) 

(Celsius) 

(Celsius) 

(Kq/n3> 

(Percent ) 

(Kq/Kq) 

(Mi llibar ) 

(Millibar ) 

(Kel . *M-2/3> 

9.20 

1 1 . V54 

13.126 

13.21# 

9, 017E-Q3 

85.01 

7 . 281E-03 

1  1  860 

1  3 . 952 

NO  DATA 

con  i  in jl  r*  bfci  nu 


RON  NUMBER; 

79053  32230 

MARINE  SURFACE  LAYER 

STAR  f 

TIME. 

?;■  30  20  PS! 

NR  L 

MICROME TEOROl  OGY 

MART 

DATE 

3  May  1979  (DAY  12T) 

SAN 

NICOLAS  I SI  AND  ,  CAL 

PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  AT  ORE ;  UUPPER  LEVEI  ,  2*1  OWER  LEVEL 


PROF  ILF  CAI  GUI  AT  IONS  BASE  b  ON  ABOVE  OBSFRV1  D  AND  CALCULATED  VALUES  ( BUS  INGER  ,  1  973  )  : 


•■TABU  ITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

<  «*UP  ,  --DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦■INCRWITH  HEIGHT) 


GRAD  .Hit  HARDS' IN  NUMBf  B 
(♦-Stable,  -On  Stahl**) 

-  0 . 047  AT  GMH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter )  GMH= < 71 »7? > 1 /? 
12.99 

1/ L  AT  GMH 
-0  .  058 

7/L  AT  10  MFTERS 
-0 . 04’» 

Z/L  AT  Z1 

-  0  . 

Z/L  AT  Z? 

0.041 

MON  1 N- OBUKHOV  LENGTH 
(Meters) 

2  247E  02 


momfntijm  flux 
<  N  t  /«2> 

-1 . 0?t-01 

HUMIDITY  El  IJX 
(Kg/sec  m2 ) 

2.52F-05 

L A  T .HEAT  F LUX 
(Wat  ts/«2> 

6.23F  Qi 

iif N .  HEAT  FLUX 
<Ua  t  ts/«2) 

9 . 25E  00 

SKY  AND  SOLAR  MEAT  FLUX 
(Uatts/n?) 

1  27E  01 

TOTAI  HEAT  BUDGET  FLUX 
l  Uat  M/n?) 

8.42E  01 


FRICT ION  VELOCI TV 
( Meter  s/sec ) 

2  939E-01 

SCALING  SPFC.HUHD. 
(Kq/Kq  > 

-6.922E-05 


SCALING  POT .  TEMP . 
(Kelvin) 

-2. SUE-02 


ROUCHNFSS  LENGTH 
(Meters) 
7.456E-05 


DRAG  COEF .  AT  10  MFTERS 
( DlMens ion less) 

i .262K -u3 


CENTRAL  FORM  DN/DZ* 

I (N1-N2) ) / 1 L  n ( 2 1 /Z2  > • 
<ZUZ2>»/21 

N*W!ND  SPEED  (M/sec  ) 
Z-HE1CHT  (Meters) 
DUS/D/a  4.83E-02 


N«SPEC. HUMIDITY  (Kq/Kq> 
Z*HE IGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT.TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/D7-  -3.24F-03 


GENERAL  FORM;  ’ N ' SLOPE  * 

1  (L  nZl  - PSI  )-  (LnZ2-PSl  )  )  / 
INI -N2) 

N  RIND  SPFED  (M/,ec  > 
/■HEIGHT  (M)  Vert. Alls 
PS  UPS  11 

WS  SLOPF  =  t  3(SE  00 

N-SPEC  HUMIDITY  (Kq/Kq) 
Z»HE IGHT  (M)  Vert  A*  is 
PSI-PSI2 

SH  SLOPE  *=  -7.81F  0  3 

N-POT.TEMP  (Kelvin) 

Z- HEIGHT  IM)  Vert  Ans 
PSI-PSI? 

PTK  SLOPE*  -2.15E  01 

N«Lr»TEMP  STRUC  (K»M-2/3) 
Z-HEICHT  (M)  Vert  Ans 
PSI -NONE 

CT?  SLOPE-NO  DATA 


PS  II  AT  1 1  ■ 
PS  II  A I  17 
PM  2  AT  71 
PSI?  A I  /?• 


0  231  t?3 
I)  .  1307  17 
0  .  1 47231 
O.OB1M4 


BQUF N  RATIO 
(no  vni  t«. ) 
0.149 


Cl  NfRAL  CONST AN  15; 


MISCELl  ANEOUS 


VON  K ARMAN 
(  (INS  TAN  I 
*  No  lilt  |ts> 
0 . 4 


OR AVI T A! ION 
AC'  El  ERA!  ION 
(M/s ff  ?) 

9  795V 


PROF  ILF. 

TUR  . PRANDTL 
NUMBf  R 
(1  74 


PROF  ILF. 

TUR  SCHMIDT 
NUMBER 
0 .74 


BUI  K 

SFN  HEAT 

TRANSF.CDEf 
0 , 92E -  0  3 


BULK 

MOISTURE 
IRANSF  COFF  . 
I  32E03 


AIR  DENSITY 

<Kg/n3 ) 

1  .2380 


GENERAL  NOT* 


latien  exceeded  for  neasurenent 
*t»c  uteri  bp  insertion  of; 


of  Profile  Slope  and/or  Partial 


Der ivat ive. 


AIR  SPl  C1F1C  HEAT 
(  ITcal . /Kq  Kel  ) 
2.415AF  02 


SMI  SM?»  ♦  /  OHf  3  Kq/Kq 


UATER  LAT . MEAT  VAP 
(ITcal  .  /Kq  ) 

3.9064E  05 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER: 
'j  I  AR  T  T  I  rtf 
SI  APT  DATE: 


7905(132230 
22:  19:20  PST 
3  May  1979  (DAY 


MAR  INF  SURFACE  LAYER 
NRl  MICKOMETE UROLOGY 
SAN  NICOIAS  ISLAND,  CAL 


■  I  Si  I.iAIf  D  M1CROMF  I EOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  II  JUN  I960 

DATA  5AMPLING  RATE.  <  ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TtMP 
(Cel iius) 
11 .649 


WIND  SPEED 
(  Me  ter /sec  ) 


DEW  POINI 
(Celsius) 


temp.struc.  bar.prfs. 

(Kel  , xM-2/3)  (Millibar) 
NO  DATA  1017.53 


BULK  U T  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.509  -1.659 


POT-WT  TEMP 


HEIGHT 
<  Meters ) 
10.00 


POT  .  IF.MP  . 
(Celsius) 
1 1 .947 


VI R  .  Tf  MP  . 
(Celsius) 
13.112 


V . POT .TEMP . 

(Celsius) 

13.210 


ABS .HUMID. 
( Kq/«3> 

9, Q20E-03 


REL. HUMID. 
(Percen  t ) 
B5 . 12 


SPEC. HUMID. 
(Kg/Kg) 

7  2B4E-Q3 


VAR  PRES  . 
(Mill ibar s ) 
11  .864 


Hill  K  AERODYNAMIC  CAlCUlATIONS  HASP D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970): 


Vlfi-WT  TEMP 
( Kel v in) 
-0.397 

S.VAP.PRES. 

(Millibars) 

13.937 


V. POT-WT  TEMP 
(Kelvin  > 
-0.299 

REF. INDEX 
(Kel . xM-2/3 ) 
NO  DATA 


INFERRED 

STABILITY 


FI  UX  PARAMETERS 
(♦“UP , -“DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,  -Unstable) 

-  0 .  110  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH  -  <Zt*?2)l  ''L* 
12  99 

£ /l  AT  GMH 
-0.127 

£'l  AT  1  0  ME  TFRS 
0  .  098 

MON  IN  OBUKHOV  IENCIH 
(Meters  > 

-1 . 0JIE  0j 


momentum  flux 

(Nt/«2> 

-8  69F-02 

HUMIDITY  FLUX 
(Kq/sec  n2) 

2  83E  -05 

LAT  HFAT  FLUX 
(Mat ts/n2> 

7  OOF  01 

;.fN  HFAT  FLUX 
i Wa  t  t*/«2) 

1  66F  01 

CkY  AND  SOI  AR  HEAT  FLUX 
Wat  ts/«;>> 

1  J7E  0! 

10TAI  HE A1  BUDGET  FLUX 
<  Ud  t  is/k."1  ) 

9  92E  0 1 

(•OWEN  RATIO 
(no  units) 

0  2  37 


FRICTION  VELOCITY 
(Meters/sec ) 

2.649E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8 . 628E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4  998E-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 041E-05 

DRAG  COFF.AT  10  METERS 
(I)inensionless) 

1  146E-03 


WITH  LONC.  VELOCITY 
( Meter 2/sec2  > 

-7. 017E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2 . B30E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 

1 .324E-02 


AIR  DENSITY 
(Kg/n3  > 

1 .2383 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4157E  02 

WATER  LAT. HEAT  VAP . 
(ITcal ./Kg) 

5 . 9061 E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.558 

ABS. HUM ID. AT  WT  LEVEL 
(Kg/«3) 

1  .  176E-02 

BAR. PRES.  AT  WT  LEVEL 
(Millibar ) 

1018.73 


«  Ml  ASUREMf  N  f  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  FRRFift  VAl  UFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or 


GRAD  fi ICH 

in 

MOMT  NTUM 

l  AT  HEAT 

SEN. HEAT 

SK Y  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  CMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

13 IX 

l  31% 

120% 

168% 

96% 

11% 

125% 

264% 

60% 

108% 

36% 

80% 

120% 

1  62% 

162% 

46% 

43% 

90% 

11% 

34% 

133% 

23% 

66% 

113% 

43% 

40% 

«  CONTINUED  Bf  l  OU 


RUN  MJMBi  h  .  7V05C  *2230 
MART  T  T  Ml  :  22  .  30  ;  I'D  P'.T 
TAPI  DATE  3  May  1979  (DAY  1?3> 


MARINF  SURFACE  LAYER 
NRL  MICR  OME  TEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRiNT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


»  COMPOSITE  PkllFTlF  AND  BUI  K  Af  RL'DYNAMIC  DERIVED  PARAMETER  VALUE  WFlGniFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THF  LUUfk  LIMIT  OF  IMF  CORRESPONDING  MF.ASUREMFNT  UNCERTAINTY  INDICATED  IN  [  1  : 


fifAl'Il 


I  T  Y 


FLUX  PARAMETERS 

( ♦ 3UP , -“DOWN >  SCALING  PARAMETERS 


I  RAD  RICHARDSON  NUMB!  R 
<  ♦  -  S  t  a  b  1  e ,  -  - 1  Ins  t  ab  In) 
0075  IU  02 J  AT  GMH 

M  OML  TRIG  Mf  AN  HEIGHT 
(Mete,-)  GMH  -  '21  »  Z? ) 1 /2 
12  97 

//(  Of  CMH 
0  08V  (0  1121 

//’  A!  1’)  MEIERS 
060  10.021 

MUM  IN -OBUKHOV  LENGTH 
(  Me  t  er  » 

1  46 1L  02 


MOMFNTUM  FLUX 
(Nt/«2) 

-9.2OF-02  I6.0E02J 

HUM  1 D 1 TY  FLUX 
<Kg/*er  «?) 

2.77E-55  I8.0E-06I 

LA  I  . HEAT  FLUX 
(Wa i ts/«2) 

6.84F  01  I2.0E+011 

SEN  .  HI  AT  FLUX 
(Wat  ts/«2> 

1 . 30E  01  ( 3 . Ob+00 1 

SKY  AND  SOI  AR  HFAT  FLUX 
(Wa  r  t s/n2) 

1.27E  01  l2.0Et01I 

TOTAL  HFAT  BUDGET  FLUX 
(Wat  ♦»/«;.') 

V  .Mf  01  (  3  .  OF  ♦O  I  ) 

POUF N  RATIO 

(no  units) 

0.207  10. 08) 


FRICTION  VELOCITY 
( Meter  s/eec  > 

2 . 729E-0 1  f  6 , 0E -  02 1 

SCALING  SPFC .HUMID. 
(Kg/Kg  ) 

-7.98SE-05  I3.0E-05) 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.1I4E-02  1 2 . 0E-02 1 

ROUGHNESS  LENGTH 
( Meter • > 

5 . B85E-05  [6.0E-051 

DRAG  COFF.AT  10  MFTERS 
(Meter*) 

1  .  oidl  u.t  t  4 . 0E-04  I 


r.TMFPFNif  BFTWIIN  THf  PROF  tit  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
APnvF  UI1T.HHD  (OMPUSITf  VAl  UF  UR  MF  ASURC  MFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
IT'. UD  In  PfftClNf  DIFFFRFNGF  AND  ARF  "♦c r-H: 


(.RAT:  RICH 

in 

MOMENTUM 

l AT  HEAT 

SEN. HEAT 

SKY  RAD 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL .POT  . 

ROUGH 

NO  AT  CMH 

AT  TOM 

1  1  UX 

F  LUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCI1Y 

HUMIDITY 

TEMP  . 

LENGTH 

42% 

39% 

12% 

7% 

20% 

0% 

9% 

22% 

6% 

11% 

45% 

21% 

•  ENP  OP  PAT  A  RIM 
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MARINE  SURFACE  LAYER  MICROMETEOROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  TSIANO,  CALIFORNIA 

>  «  ft  MICRQMETEOROI  OGICAL  DATA  «  *  •  « 


RUN  NUMBER ; 

7905032300 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

23:  0:30  PST 

DATA  SAMPLING  RATE  (ALL  C 

HANNEL5 ) :  6/M 

n 

END  TIMF : 

23:30:20  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

3  May  1979 

(DAY  *23) 

NOMENCLATURE 

1 =UPPER  LEVEL,  2-LOWER  LEVEL 

ft 

ANAt OG  CHANNEL  RAW  DATA 

(AVERAGF  VDC) 

No  .00 

No  .  01 

No  .  0? 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

NO  .  09 

VOLT. REF. A 

TEMP  STRUC. 

1  TEMP. STRUC. 

2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPLED2 

BAR .PRES .2 

SKY  RAD. 

WIND  DIR  . 

6.205 

0.001 

0.001 

4.903 

4.986 

4.132 

4.060 

5.104 

-0 . 091 

4.989 

No  .  1  0 

No.  1  1 

No.  12 

No  .  13 

No  .14 

No  .  15 

No.  16 

No  •  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAC 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF .B 

3.854 

3.873 

2.518 

Q  .  301 

0.001 

0  .  001 

0.001 

6.205 

ft 

DICITAL  CHANNEL  RAU  DATA 

(AVERAGF) : 

ESCARPMENT  DATA,  I  IEt.D  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  I 

No.  2 

UPWIND  NEAR 

UPWIND  1  AND 

DP  1 F  CAL 

DPPFCAL 

W1BFCAL 

US1EC 

US2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH! Meters ) 

(Vults) 

(Volts) 

(Veits) 

(Cceff . > 

(Coeff • ) 

1411  117020 

1421  118156 

0  .  183 

1  10 

-0.009 

0 . 000 

0 . 000 

0.992 

0  .952 

« 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOL  T . REF . DEV 

VOI.  T.RFF.DFV 

ZERO  REF. DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

( No . sc  ans ) 

A ( No . ) .005V) 

B ( No . ) .005V) 

(No .  >  .  002V) 

(No . >5V ) 

(No  .  ) 1  Hz ) 

(VAC) 

(Hi  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.87 

ft  OBSERVED  MICROME TEOROt  UCICAL  PAR  AMF  TERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 

WIND  SPE.ED1 

DF.W  POINT  1 

TEMP .STRUC. 1 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xM- 2/3) 

1 1 .702 

7.96 

9.44 

NO  DATA 

WIND  DIR. 

( Deg .True) 
314.6 


BAR .PRES. 1 
(Millibar > 

1016.51 


SR  V  RAD. 

< Watt/m2> 
1 . 27E  01 


BULK  NT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.500  284.919 


AIR  TEMP. 2 
(Celsius) 
11.816 


WIND  SPEED2 
(Meter/sec ) 
7.61 


DEW  POINT? 
(Celsi us) 

9 .40 


TEMP .STRUC .2 
( Kel . xM-2/3) 
NO  DATA 


ft  CALCULATED  MICROMETEOROLOCICAL  PARAMETERS: 


TIDE  TABLE 
(Meter  MSL ) 
-0  .  00 


BAR  PRES. 2 
(Millibar  ) 
1017.61 


HEIGHT,  Zt 

POT . TEMP . 1 

VIR.TFMP . 1 

V . POT . TEMP . 

1  ABS • HUM I D , 1 

REL. HUMID. 1 

SPEC  HUMID. 1 

1  VAP. PRES. 1 

(Me  rers) 

(Celsi us) 

(Celsi us) 

(Celsi us) 

(Kg/m3) 

(Percent ) 

(Kg/Kq  ) 

(Millibar ) 

1835 

1 1 . 882 

12.964 

13. 144 

9. 019E-03 

85.99 

7 . 287E-0  3 

1 l . 856 

S. VAP. PRES. 1  REF.  INDEX  1 
(Millibar)  (Kel . xM-2/3) 
13.788  NO  DATA 


HEIGHT,  Z2 
( Meters) 
9.20 


POT, TEMP  2 
(Celsius) 
11 .90C 


VIR.TEMP.2 

(Celsius) 

13.074 


V. POT. TEMP .2 

(Celsius) 

13.165 


ABS . HUMID . 2 
(Kq/m3) 

8 .999E-03 


REL .HUMID .2 
(Percent  > 
85.10 


SPEC  HUMID. 
(Kg/Kg ) 

7  .  ?66F -  03 


2  VAP . PRES. 2 
(Millibar ) 
1  1  835 


S. VAP. PRES. 2  REF. INDEX  2 
(Millibar)  <Kel.xh-2/3> 
13.907  NO  DATA 


ft  CONTINUED  BFLOU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905032300 
23:  0:30  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  l  AYER 
NRl.  MICRQMETFQROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1=UPPER  LEVFL,  2= L OUER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CAt CULATED  VALUES  (BUSINGER , 1973) : 


FLUX  PARAMETERS 
(♦=UP ,-xDOUN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
=  1nCR .tfrTW  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(«-=Stable,-*Un  stable) 
'0,060  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  Z1 »Z2) J /2 
12.79 

Z/L  AT  GMH 
>0.072 

Z/L  AT  10  METERS 
-0.056 

Z/L  AT  Zt 

-0.102 

Z/L  AT  Z2 
-0  .  051 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-1 . 794E  02 

PSM  AT  Z1»  0.274861 

PSI1  AT  Z2«  0 . 158372 

PS  12  AT  Z1-  0. 176443 

PSI2  AT  Z2«  0 . 09V 388 


MOMFNTUM  FLUX 
(Nt/m2) 

-7.34E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2. 13E-05 

LA T. HEAT  FLUX 
(Watts/m2) 

5.26E  01 

SEN. HEAT  FLUX 
(Uatts/«2) 

6.44E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(U«tts/n2) 

1  . 27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(U«tts/«2) 

7.17E  01 

BOUFN  RATIO 
(no  units) 

0.123 


FRICTION  VELOCITY 
( Meters/sec  > 

2 . 435E-0 1 

SCALING  SPEC.HI'rtD. 
(Kg/Kg  > 

-7. 050E-05 


SCALING  POT,  TEMP. 
(Kelvin) 

-2. 1 I2E-02 


ROUGHNESS  LENGTH 
(Meters) 
3.623E-05 


DRAG  COFF .  AT  10  MFTERS 
<  Dimensionless ) 

1  lU.'M  -IM 


GENFRAL  FORM : DN/DZ* 

I (N1-N2) )/[Ln(Zl/Z2)» 
(Z1*Z2) 1/2] 

N=WIND  SPEED  (M/sec) 
Z=HEIGHT  (Meters) 
DWS/DZ-  3.89E-02 


N=SPEC .HUMIDITY  (Kg/Kq> 
Z=HEIGHT  (Meters) 
DSH/DZ=  -8.92E-06 


N=POT. TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/D7*  -2.67E-03 


GENERA!  FORM. 'N'SLQPE® 

(  (LnZl-PSI )- (LnZ2-PSI  )  )/ 
IN1-N2) 

N*WIND  SPEED  (M/sec ) 

Z*HE ICHT  (M)  Ver  t  .A. is 
PSI=PSI1 

US  SLOPE  *  1  64E  00 

N*SPEC. HUMIDITY  (Kg/Kg) 
Z«=HE  IGHT  (M)  Vert  . Axis 
PSI *PSI2 

SH  SLOPE*  -7.67E  03 

N-POT .TEMP . (Kelvin) 
Z*HEIGHT  <M)  Vert. Axis 
PSI *PSI2 

PTK  SI  OPE  =  -2.56E  01 

N*LnTEMP . STRUC - (KxM-2/3) 
Z*HF IGHT  (M)  Vert. Axis 
PSI-NONE 

CT?  SLClPE-NO  DATA 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFIt  E 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELFRAT ION 

TUR . PRANDTL 

TUR. SCHMIDT 

SFN  HEAT 

MOISTURE 

(No  units) 

(N/sec  2) 

NUMBER 

NUMBFR 

TRANSF  .COEF  . 

TRANSF ,COFF 

0 . 4 

9 . 7959 

0.74 

0.74 

0  92E-03 

1  32E-03 

AIR  DENSITY 
(Kg/m3 ) 

1 .2382 


•  GFNERAL  NOTE'*; 

Accuracy  limitation  exceeded  For  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  ofi 


AIR  SPECIFIC  HEAT 
<  ITcal  /Kg  Kel . ) 
2.4157E  0? 


9H1 -9H2-  ♦  /-  08F-3  Kg/Kq. 


WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

S.V066E  05 


ft  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER;  790S03230Q 

START  TIME:  23:  0 : 30  PST 

START  DATE:  3  Hay  1979  <  DAY  123) 


MARINE  SURFACE  LAYER 
NRL  M1CRUME  TFDROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  <  ALL  CHANNELS )  :  6/Hin 
DATA  AVERAGING  PERIOD:  30  Mir. 


*  ESTIMATED  MICROME TEQROl  OGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR  PRES 

BULK  WT  TEMP 

AIR-WT  TFMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *M-2/3 ) 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

11 .802 

7.66 

9.40 

NO  DATA 

1017.3* 

13500 

I  .698 

-1 .600 

-0 .439 

-0 . 341 

HEIGHT 

POT .  TF.MP  . 

VIR .TEMP. 

V. POT. TEMP. 

ABS. HUMID. 

REL  HUMID. 

SPEC  HUMID. 

VAP .PRES. 

S. VAP. PRES 

REF. INDEX 

(Meter  ») 

( Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Mil 1 ibar s > 

(Kel . kH-2/3) 

10.00 

11 .900 

13.061 

13.159 

9.002E-03 

85.21 

7 . 268E-03 

1 1 .838 

13.893 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHE  ET  AL.197B); 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(^Stable,  —*Uns table  ) 
-0.120  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*<Z1 »Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.138 

Z/L  AT  10  METERS 
-0.106 

MONIN-OBUKHOV  LENGTH 
<  Meters) 

-9.405E  01 


FLUX  PARAMETERS 
<  +“UP , -*DQWN) 


MOMENTUM  FLUX 
(Nt /«2> 

-8.24E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.78E-05 

LAT.HFAT  FLUX 
(Ua t t»/m2> 

6 . BSE  01 

SFN.HEAT  FLUX 

(Watt*/«2> 

1 . 66E  0 1 

SKY  AND  SOLAR  HEAT  FLU; 
(W#tts/«2) 

1 . 27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watt»/«2> 

9.01E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meter */*ec ) 

2.580E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8. 705E-03 

SCALINC  POT. TEMP. 
(Kelvin) 

-5.145E-02 

ROUGHNESS  LENGTH 
( Heter*  > 

4 . 549E-05 

DRAC  COEF.AT  10  METERS 
<  Dinensionle**) 

1 . 135E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Heter2/*ec2) 

-6.634E-02 

WITH  ABS.  HUMIDITY 
(Meter  KQ/*ec  m3) 
2.781E-03 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec  ) 

I  327E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3> 

1 . 2383 

AIR  SPECIFIC  HEAT 
( ITc*l ./Kg  Kel . ) 
2.4157E  02 

WATER  LAT.HEAT  VAP . 
(ITcil ./Kg  ) 

5.9064E  03 

VAP .PRES. AT  «T  LEVEL 
(Hill  ibar  ) 

15.549 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 
l  .  175E-02 

BAR. PRES. AT  WT  LEVEL 
(Hi llibar ) 

1018.71 


BOWFN  RATIO 
(no  units) 
0.242 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

PCL .POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

1 58X 

15BX 

146X 

184X 

117X 

11X 

135X 

30 1 X 

73X 

1 1 1 X 

44X 

93X 

1 46X 

161X 

1 61 X 

46X 

43X 

89X 

11X 

33X 

1 3?X 

23X 

66X 

1  12X 

4  3X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905032300 
23:  0:30  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 

FLUX  PARAMETERS 


STABILITY 


(♦*UP  ,— DOWN? 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
( *«Stab 1* , -*Unstab le ) 
-0.090  10. 02)  AT  GMH 

GFOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»(Zl»Z2)!/2 
12  99 

Z/L  AT  GMH 
-0.105  10. 02) 

Z/L  AT  10  METERS 
-0.08!  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 . 238E  0? 


MOMENTUM  FLUX 
<NT/«2) 

-8.03F-02  (6 . OE  02) 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

2.66E-03  I8.0E-06) 

LAT.HEAT  FLUX 
( Wet  t*/*2 ) 

6.37E  01  1 2 . 0E  +  0 1  I 

SEN. HEAT  FLUX 
(Wat  t*/n2 ) 

1 . 22E  01  1 3 . 0E*00 1 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  t*/n2) 

I  27E  01  f 2 . OE+0 1  I 

TOTAL  HEAT  BUDGET  FLUX 
<Wjtt*/n?> 

9.28F  01  ( 3 . QE*0 1  I 

BOWFN  RATIO 
<na  unit*) 

0.205  tO. 08) 


FRICTION  VELOCITY 
< Meters/sec ) 

2.345E-01  16.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8 . 090E-05  I3.0E-05) 

SCALING  POT . TEMP . 
(Kelvin) 

-Z.968E-02  12.0E-Q2) 

ROUGHNESS  LENGTH 
( Meter*  > 

4 . 257E-05  16. 0E-05 1 

DRAG  COFF.AT  10  METERS 
(Meter* ) 

»  USt  -im  (4 . 0E-Q4  ] 


*  DIFFERENCE  BETWEEN  THE  PROFILF  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  .HE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦or-*: 


GRAD. RICH. 
MO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD 

FLUX 

TOTAL  MEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCI  POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

33X 

31 X 

6X 

I5X 

42X 

OX 

17X 

31 X 

3X 

11X 

56X 

8X 

.'l 

•  END  08  BATA  RIJN 
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MARINE  SURFACE  LAYER  MICROMETEOROL  QGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

•  *  •  *  MICROMETEOROLOGICAL  DATA  o  *  *  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905032330 
23:30:30  PST 
0:  0:20  PST 
3  M*» y  1979  (DAY  123> 


PRINT  DATE;  11  JUN  I960 
DATA  SAMPLING  RATE  (ALL  CHANNELS >s  6/Min 
DATA  AVERAGING  PERIOD t  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL ,  2-LOWER  LEVEL 


*  ANALOG  CHANNE1  RAU  DATA  { AVF.RAGF  VDC): 


No  .00 

No  .  01 

No.  02  No- 03 

No  .  04 

No.  05 

No  .06 

No  .07 

No.  00 

No  .09 

VOLT  .  RF.F .  A 

TEMP .STRUC. 1 

l  TEMP. STRUC. 2  DEW  POINTI 

DEW  POINTS 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD- 

WIND  DIR 

6.205 

0 .001 

0.001  4.951 

4.954 

4.296 

4.197 

5.097 

-0.091 

5  062 

No. 10  No. 11  No. 12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
3.833  3.B73  2.510 


No. 13  No.lA 

MANUAI  FLAG  ZERO  REF. 
0.001  0.001 


No. 15 
SPARE  A 
0  .  001 


No  .  16 
SPARE  B 
0.001 


No.  17 

VOLT. REF. B 
6.205 


*  DIGITAL  CHANNFL  RAW  DATA  < AVERAGE ) :  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  1 

No.;? 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

WTBFCAL 

wsitc 

WS2EC 

AIR  rEMP . 1 

AIR  TFMP.S 

HFIGMT/LENGTrl 

PATH(Meter s) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff. ) 

14H  1  1 5948 

1421  117152 

0.183 

ioa 

-D  .  009 

0 . 000 

0 . 000 

0.792 

0  .952 

SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANS!  ATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT.  RF.F.  DEV 

VOLT. REF .DEV 

ZERO  REF, DEV 

AC  VOLT. FLUX 

ac  fred . Flux 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(No  . 

scans) 

A (No . > . 005V) 

B(No . > . 005V) 

(No. >. 002V) 

(No. )5V) 

(No. >IH*> 

(VAC) 

(Hj  ) 

0 

0 

100 

0 

0 

0 

0 

0 

115.2 

59.87 

«  OBSERVED  MICROME TEOROl  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TP. MR  •  I 
(Celsius ) 

1 1 . 595 

AIR  TEMP. 2 
(Celsius) 
11 .715 

»  CALCULATED 

HEIGHT,  Z1 

(Meters) 

10.35 

HEIGHT,  Z2 
(Meters) 
9,20 


WIND  SPEED1 
( Meter/sec ) 
8 . 28 

WIND  SPEED? 
(Meter/sec ) 
7,06 


DFW  POINTI 
(Celsius) 
9.25 

DEW  P0INT2 
(Celsius) 
9.20 


TEMP . STRUC . 1 
(Kel . *M-2/3> 
NO  DATA 

TEMP .STRUC. 2 
(Kel .«M-2/3) 
NO  DATA 


MICROMETEOROLOGICAL  PARAMETERS: 

POT. TEMP. 1  VIR.TFMP.l  V. POT. TEMP. 1 
(Celsius)  (Celsius)  (Celsius) 

11.775  12.840  13.020 


P0T.TFMP.2  VTR . TEMP . 2 
(Celsius)  (Celsius) 

11.805  12.957 


V. POT. TEMP .2 

(Celsius) 

13.047 


ABS . HUMID . 1 

<Kg/n3) 

8.905E-03 

ABS. HUMID. 2 
<  Kg/«3  > 
8.883E-03 


WIND  DIR. 
(Deg . True) 
317.1 

TIDE  TABLE 
(Meter  MSL) 
0.03 


REL. HUMID. 1 
(Percent ) 
85.49 

REL. HUMiD. 2 
'Percent ) 
84.55 


BAR. PRES. 1 
(Millibar) 
1016.39 

BAR. PRES. 2 
(Millibar) 
1017.49 


SPEC. HUMID. 1 
(Kg/Kg ) 

7. 193E-03 


SKY  RAD. 

( Wat  t/«2) 
1 . 27E  01 


VAP .PRES. 1 
(Millibar ) 
11.703 


SPEC. HUMID. 2  VAP. PRES. 2 
(Kg/Kg )  (Millibar) 
7 . 1 70E-03  11.679 


BULK  WT  TEMP 

(Celsius) 

13.480 


5. VAP .PRES. 1 
(Millibar ) 

1 3 . 669 

S. VAP. PRES. 2 

(Millibar) 

13.814 


MEAN  AIR  TEMP 
(Kelvin ) 
284.615 


REF. INDEX  1 
(Kel .«M- 2/3) 
NO  DATA 

REF. INDEX  2 
(Kel .iM-2/3> 
NO  DATA 


*  CONTINUED  BEI  OU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905032330 
23:30:30  PST 
3  May  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE;  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINCER , 1973) : 


STABII  ITY 


FLUX  PARAMETERS 
(+-UP,— DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GR AD. RICHARDS ON  NUMBER 
( ♦-Stable , --Unstable  > 
-0.056  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»( Z1*Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0 .067 

Z/L  AT  10  METE* 

-0.052 

Z/L  AT  Z1 
-0 . 091 

Z/L  AT  72 
-0.048 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 934E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1  .  0OE-O1 

HUM ID TTY  FLUX 
(Kg/sec  «2> 

2.47E-05 

LAT.HEAT  FLUX 
(Watts/n2) 

6.10E  01 

SEN. HEAT  FLUX 

( Wa  1 1*/«2) 

9.59E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/«2) 

1 . 27E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Watt«/*2> 

8.33E  01 


FRICTION  VELOCITY 
(Meters/sec  > 
2.843E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg ) 

-7.005E-Q5 


SCALING  POT.  TEMP. 
(Kelvin) 

• 2.691E-02 


ROUGHNESS  LENGTH 
(Meters) 
6.591E-05 


DRAG  COEF .  AT  10  METERS 
(Dimensionless) 

1.4781  0  3 


GENERAL  FORM : DN/DZ- 
r<Nl-N2)l/ILn(Zl/72)* 
(Zl»Z2> 1/21 

N-WIND  SPEED  <M/s#c> 
Z-HEIGHT  (Meters) 
DWS/D2-  4.59E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z -HEIGHT  (Meters) 
D9H/DZ-  -8 . 92E-06 


N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -3.43E-03 


GENERAL  FORM : ' N  SLOPE- 
I (LnZl-PSI )- <LnZ2-PSI ) )/ 
(N1-N21 

N-WIND  SPEED  <M/*ec> 
Z-HEIGHT  <H>  Vert. A* is 
PSI-PSI1 

WS  SLOPE-  1-41E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICMT  (H>  Vert. Ails 
PSI-PSI2 

SH  SLOPE-  -7.72E  03 

N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (M)  Vert. Ails 
PSI-PSI2 

PTK  SLOPE-  -2.01E  01 

N«LnTEMP . STRUC . (K»M-2/3> 
Z-HEIGHT  (M)  Vert. Ails 
P SI -NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Z1* 
PST  1  AT  Z?- 
PSI2  AT  Z 1* 
PS12  AT  Z2- 


0.259561 
0.148614 
0  .  166191 
0.093056 


BOWFN  RATIO 
(no  units) 
0.157 


■  Cl  NEPAL  CONSTANTS: 


MISCELLANEOUS 


VON  KARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUHBFR 

9 . 7959  0 . 74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BULK  BULK 

SEN  HEAT  MOISTURE 

TRANSF.COFF.  TRAN8F.C0EF. 
0.92E-03  1 . 32E-I3 


AIR  DENSITY 
(Kg/*3> 

1 . 2386 


■  GFNERAL  NOfFT: 

Accuracy  Imitation  exceeded  far  measurement  §f  Prafile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.) 
2.4155E  02 


SHI -3H2-  ♦/-  .08F-3  Kg/Kg. 


WATER  LAT.HEAT  VAP. 
(ITcal./Kg) 

5.9072E  05 


•  CONTINUED  ON  NFXT  PAGF 


1S2 


RUN  NUMBER 
START  TIME 
START  DATE 


>'905032330 
23:30:30  PST 
3  Mi y  1979  (DAY  123) 


MARINE  SURFACE  LAYER 
NfiL  MICNOMETEGROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


*  ESTIMATED  NICROMF.TEOROLOGIlAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP, 
(Cel«i ui ) 
11.701 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
(Meter/sec ) 
7.91 

POT. TEMP . 
(Celsius) 
l 1 . 799 


DEW  POINT 
(Celsius) 
9.21 

VIP. TEMP. 
(Celsius) 
12.943 


V. POT. TEMP. 
(Celsi u»> 
13.041 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS  1 : 

DATA  AVERAGING  PERIOD:  30  Min 


TEMP.STRUC.  BAR. PRES. 
(Kol.*H-2/3>  (Millibar) 
NO  DATA  1017.39 


BULK  WT  TFMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.480  -1.779 


ABS. HUMID. 
<Kg/*3> 

8 . 886E-03 


REL. HUMID. 
(Percent ) 
84.66 


SPEC. HUMID. 
(Kg/Kg) 

7. 173E-0. 


POT-WT  TEMP 
(Kelvin) 
-1.681 

VAP  PRES. 
(Millibars) 
1 1  . 682 


«  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


FLUX  PARAMETFRS 
(♦•UP,— DOWN) 


INFFRRFD 

SCALING  PARAMETERS 


VIR-WT  TEMP 

(Kelvin) 

-0.537 

S . VAP . PRE6  . 
(Millibar*) 
13.799 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V. POT-WT  TEMP 
(Kelvin ) 
-0.439 

REF. INDEX 
(Kel . iH-2/3 ) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦•Stable , -*Un«t able ) 
-0.113  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CHH*<ZI«Z2) 1/2 
12.99 

1/ L  AT  GMH 
-0 . 131 

Z/L  AT  10  METERS 
-0.101 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-9.B9BE  01 


MOMENTUM  FLUX 

(Nt/«2) 

-B.94E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 


IAT.HFAT  FLUX 
(Watt%/«2> 

7.37E  01 

PEN. MEAT  FLUX 
(Uatt»/«2> 

1 . 78E  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n2> 

1 . 276  01 

TOTAL  HEAT  BUDCET  FLUX 

(Uatt*/«2> 

1  04E  02 


FRICTION  VELOCITY 
( Meters/sec ) 

2 ■ 6B6E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8.949E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-5.301E-02 

ROUGHNESS  LENGTH 
(Meters) 

5 . 320E-05 

DRAG  COEF.AT  ID  METERS 
(Dimension  less ) 

1 . I32E-03 


WITH  LONG.  VELOCITY 
(Heter2/sec2> 

-7 , 217E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  «3> 
2.978E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

1 .424E-02 


AIR  DENSITY 
(Kg/n3 ) 

1  2389 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 

2  41556  02 

WATER  LAT.HEAT  vAp . 
(ITcal. /Kg) 

5.9070E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.527 

ABS. HUM  ID. AT  WT  LCVEL 
(Kg/n3) 

1  1746-02 

BAR  .PRES  .  AT  WT  LEVEL 
(Millibar) 

1016.59 


BOWFN  RATIO 
(no  units) 
0.242 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNANIC  ERROR 

VALUES 

.  ALL  VALUES  ARE  APPROXIMATE 

AMD  ARE  "♦or- 

•  1 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL .POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10H 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

lencth 

COEF 

136* 

136Z 

128Z 

173X 

99Z 

11Z 

127Z 

272Z 

64Z 

109Z 

35Z 

B4X 

129Z 

160Z  1 60Z 

CONTINUED  BELOW 

46Z 

42X 

88X 

11X 

33Z 

1  30Z 

23Z 

65Z 

1  1  IX 

43* 

40X 

RUN  NUMBER; 

7905032330 

MARINE  SURFACE  LAYER 

PRINT 

DATE:  11  JUN  1980 

START  TIME: 

23:30:30  PST 

NRL  MICROMETEDROLOCY 

DATA 

SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 

START  DATE: 

3  May  1979  (DAY  123) 

SAN  NICOLAS  ISLAND,  CAL 

DATA 

AVERAGING  PERIOD:  30  Nin 

*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  I : 


STABILITY 


FLUX  PARAMETERS 

(♦•UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦•St able,-- Unstable) 

0  .  082  (0.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*( Z 1 »Z2 >1/2 
12.99 

Z/L  AT  GMH 
-0.097  [0.021 

Z/L  AT  10  METERS 
-0.074  ro.021 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-1 . 345E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-9.22E-02  (6.0E-02I 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.88E-05  (8.0E-06J 

LAT.HEAT  FLUX 
(W*tt*/n2) 

7.12E  01  12.0E+011 

SEN. HE AT  FLUX 
(Wat  ts/n2) 

1  40E  01  O.OEaOOl 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n2 ) 

1  . 27E  01  E2.0E4-01I 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/«2> 

9.99T  01  (3.0E^01I 

BOWEN  RATIO 
(no  units) 

0.215  10.08] 


FRICTION  VELOCITY 
(Meters/stc  ) 

2 . 72BE-01  [6.0E-02I 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-8.223E-05  (3.06-051 

SCALING  PUT. TEMP. 
(Kelvin) 

-3.319E-02  I2.0E-0?] 

ROUGHNESS  LENGTH 
(Meters) 

5 . 750E-05  ( 6 . 0E-O51 

DRAG  COEF.AT  10  MFTERS 
(Meters) 

1.230r-U3  [4.0E-04) 


♦  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNANIC  DFRIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
USTED  IN  PERCENT  DIFFERENCE  AND  ARE  -  +  or--: 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL  POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  ion 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENCTH 

COEF 

35* 

3JZ 

6* 

10* 

30X 

OX 

12X 

21* 

3* 

12* 

44* 

11* 

1SX 

e  END  OF  DATA  RUN 
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MARINE  SURFAfF  LAYER  HICROrtf TEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

•  «  •  •  MICROMETEOROLOGICAL  DATA  o  *  a  * 


RUN  NUMBER: 

7905040000 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

0:  1:30  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 

END  TIME: 

0:30:20  PST 

DATA  AVERAGING  PERIOD;  30 

Min 

START  DATE: 

4  May  197V 

(DAY  124) 

NOMENCLATURE : 

:  1 -UPPER  LEVEL,  2-LOUER  LEVEL 

• 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) : 

No.  00 

No  .  01 

No.  02 

No  .03 

No.  04 

No  .05 

No.  06 

No  .07 

No  .  08 

No  .  09 

VOLT. REF. A 

TEMP .STRUC. 

1  TEMP. STRUC. 2 

DEW  POINT1 

DEW  POINTS 

WIND  SPEED1 

WIND  SPEEDS 

BAR. PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.001 

0.001 

4.901 

4.906 

4.074 

3.979 

5.075 

-0 . 091 

5.048 

No  .  10 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  IS 

No  .  16 

No  .17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT  REF  B 

3.813 

3.777 

2.518 

0.001 

0  .  001 

0.001 

0.001 

6.205 

• 

DIGITAL  CHANNEL  RAW  DATA 

( AVERACF ) l 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

NO.  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

W1BFCAL 

US1EC 

US2EC 

AIR  TEMP . 1 

AIR  TEMP.  2 

HEIGHT/LENGTH 

PATH <  Meter s) 

(Volts) 

(Volts) 

(Volts) 

(Coeff - ) 

(Coeff . ) 

1411  116393 

1421  117587 

0.183 

105 

-0  .  009 

0  .  000 

0.000 

0.992 

0 . 95? 

a 

SYBTEH  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT. REF. DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

(C  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(No .scans) 

A ( No . ) . 005V) 

B( No . > . 005V) 

(No . ) . 002V) 

(No . >5V  > 

(No  .  MHz  ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.78 

*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP.! 
(Celsius) 
11.639 

WIND  SPEED1 
(Meter/sec ) 
7.85 

DEW  POINT1 
(Celsius) 
9,43 

TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 

( Deg .True) 
316.6 

BAR .PRES. 1 
(Millibar ) 
1016.07 

SKY  RAD. 
(Watt/m2> 

1 . 27E  01 

BULK  UT  TEMP 

(Celsius) 

13.460 

MEAN  AIR  ' 

(Kelvin) 

284.859 

AIR  TEMP, 2 
(Celsius) 
11.759 

WIND  SPEEDS 
(Meter /sec) 
7.46 

DEW  P0INT2 
(Celsius) 
9.39 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  HSU) 
0.06 

BAR. PRES. 2 
(Millibar ) 
1017.17 

•  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT . TEMP , 1 

(Celsius) 

11.019 

VIR . TFMP . 1 

(Celsius) 

12.900 

V. POT. TEMP. 1 

(Celsius) 

13.080 

ABS . HUMID . 1 

(Kg/m3> 

9.011E-03 

REL. HUMID. 1 
(Percent ) 
86.29 

SPEC. HUMID. 
(Kg/Kg  ) 

7 . 282E-03 

1  VAP. PRES. 1 
(Millibar ) 

11 .844 

S. VAP. PRES. 1 
(Millibar ) 
13.725 

REF . INDEX 
(Kel  .xh-2- 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT . TEMP . 2 
(Celsius) 

11 .849 

VIR .TEMP. 2 

(Celsius) 

13.017 

V. POT. TEMP .2 

(Celsius) 

13.107 

ABS. HUMID .2 

(Kg/m3> 

8.994E-03 

REL. HUMID. 2 
( Percent ) 
85.39 

SPEC. HUMID. 
(Kg/Kg) 

7 . 263E-03 

2  VAP. PRES. 2 
(Mill ibar  > 
11.826 

S  .VAP  .PRES. 2 

(Millibar) 

13.849 

REF. INDEX 
(Kel  .  xH-2- 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE; 


7905040000 
0:  0:30  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFORQLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  I  EVEL ,  2-LOWFR  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS 

PROFILE  SLOPES 

(♦-UP,— DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦= INCR .WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX 

(♦-Stable,—  Unstable)  ( NT  /  m2  ) 

-0.061  AT  GMH  -9.06E-02 


FRICTION  VELOCITY 
(H*t*r*/«*c ) 

2 . 706E-0 1 


CENFRAL  FORM : DN/DZ- 
I (N1-N2) l/(Ln(Zl/Z2)» 
(Z1*Z2) 1/2J 


GENERAL  FORM N ' SLOPE* 
l (LnZl-PSI )-<LnZ2-PSI ) 1/ 
1N1-N2) 


GEOMETRIC  MEAN  HEIGHT 
(Meter )  GMH- ( Z I *Z2 >1/2 
12.99 

Z/L  AT  GMH 
-0  073 

Z/L  AT  10  METERS 
-0.056 

Z/L  AT  Z! 

-0  .  10  5 

Z/L  AT  Z2 
-0.052 

MON IN- OBUKHOV  LENGTH 
(Meters) 

-1 . 778E  02 


HUMIDITY  FLUX 
(Kg/sec  n2) 

2.36E-05 

LAT.HEAT  FLUX 
(Uatts/n2) 

5.85E  01 

F5FN .  HEAT  FLUX 
(Wa tts/*2) 

6.90E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wattt/ft2> 

1 . 27E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Mat t»/*2) 

b.oie  ot 


SCALING  SPEC .HUMD . 
<Kg/Kg) 

-7, 055E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.627E-02 


ROUGHNESS  LENGTH 
(Meters) 

5 . 468E-05 


DRAG  COEF.  AT  10  MFTERS 
<  Dimenal on  less) 

1 . 506k -03 


N*WIND  SPEED  (M/sec) 
Z-HEICHT  (Meters) 
DWS/DZ-  4.32E-02 


N-SPcC. HUMIDITY  (Kg/Kg) 
Z -HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  -3.32E-03 


N-WIND  SPEED  (M/sec ) 
Z-HEIGHT  (M)  Vert. Avis 
PSI-PSI1 

MS  SLOPE*  1.40E  00 

N-SPEC .HUMIDITY  (Kg/Kg) 
Z-HEICHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -7.6AE  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -2.0F.E  01 

N-LnTEMP .STRUC . (KxM-2/3) 
Z-HEICHT  <M )  Vert. Ax  is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Z1-  0.276624 
PSI1  AT  Z2-  0.159503 
PSI2  AT  Zl-  0.177626 
PSI2  AT  Z2-  0.100123 


BOWEN  RATIO 
(no  units) 

0  .  15? 


•  GENFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 

0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFTLE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 
SEN  MEAT 
TRAN8F . COEF . 
0.92E-03 


BULK 

MOISTURE 
T  RANSF . COEF . 
1 . 32E-03 


AIR  DENSITY 
(Kg/n3> 

1 . 2380 


•  GENERAL  NOTES: 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  end/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4157E  12 


SH1-SH2-  ♦/-  .  08F-3  Kg/Kg. 


WATER  LAT.HEAT  VAP . 
(ITcal  . /Kg) 

5.907IE  05 


"  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER;  7905040000 

START  TIME ;  0 ;  0:30  PST 

START  DATE;  4  Nay  197V  (DAY  124) 


MARINE  SURE AC F  LAYER 
NRL  HI CROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


•  FSTIMATFD  MIL'ROHE  T EOROLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPFED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRFS . 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT -W I  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . kM-2/3) 

(Millibar ) 

(Celsius) 

( Kelvin ) 

(Kelvin) 

(Kel v in ) 

( Kel  vin  ) 

1 1 .744 

7.51 

9.40 

NO  DATA 

1017.07 

13.460 

-1 .715 

-1  617 

-0.457 

-0.359 

HEIGHT 

POT. TEMP . 

VIR . TEMP . 

V. POT .TEMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S .VAP .PRES . 

REE . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Hill ibars ) 

(Kel . *M-2/3) 

10.00 

11.842 

13.003 

13.101 

0 . 996E-03 

85.50 

7 . 265E-03 

1 1  . 828 

13.835 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEME  ET  AL,1970>i 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦•UP,—  DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
<  +  -St ab 1# , —Unstable) 
-0.128  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*(Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.147 

Z/L  AT  10  METERS 
-0.113 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-8.033E  01 


MOMENTUM  FLUX 
(Nt/n2) 

-7 . BbE-02 

HUMIDITY  ELUX 
(Kg/sec  n2) 

2.70E-05 

LAT.HFAT  FLUX 
(W#t  ts/n2) 

6 . 68E  01 

SFN.HEAT  FLUX 
(Watts/n2) 

1 . 65E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Mat  ts/*2  > 

I . 27E  0 1 

TOTAL  HEAT  BUDGET  ELUX 
<  Wat  ts/«2) 

9.60E  01 

BOWEN  RATIO 
(no  unit&) 

0,247 


FRICTION  VELOCITY 
(Meters/sec ) 

2.520E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-8.652E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-5.228E-02 

ROUGHNESS  LENGTH 
(Meters) 

4. 152E-05 

DRAG  COEE.AT  10  METERS 
( Dinensi onless) 

1 . 126E-03 


WITH  LONG.  VELOCITY 
(Meter2/*ec2  > 

-6 . 351E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 

2 . 700E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel  .  /sec  ) 

1 . 318E-02 


AIR  DENSITY 
<Kg/n3> 

1 .2382 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel . > 
2.4157E  02 

WATER  LAT.HEAI  VAP. 
(ITcal./Kg) 

5.9067E  05 

VAP . PRES . AT  WT  LEVEL 
(Millibar ) 

15. SC¬ 
ABS.  HUMID.  AT  W1  LEVEL 
(Kg/n3) 

1  ,  172E-02 

BAR.  PRES.  AT  UT  LEVEL 
(Millibar ) 

1010.27 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

ELUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD, 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL  POT 
TEMP. 

ROUGH . 
LENGTH 

DRAG 

COEF 

137X 

137% 

129X 

174X 

1  0 IX 

11X 

128X 

275X 

65X 

1  09X 

36X 

85X 

129X 

1612 

1 6IX 

46X 

43X 

89X 

11X 

33X 

132X 

23X 

66X 

112X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  D*TTE : 


7905040000 
0:  0:30  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICAfFD  INC  3 : 


STABIl ITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<+*S table, --Unstable) 

0  .  092  10  02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*<  Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.107  10.02) 

Z/L  AT  10  METERS 
-0.082  [0  021 

HQNIN-OBUKHOV  LENGTH 
(Meters) 

-l . 2 l 2E  02 


MOMENTUM  ELUX 
<Mt/«2> 

-B.18F-02  (6.0E-021 

HUMIDITY  FI.UX 
(Kg/sec  m2) 

2.63E-05  (8.0E-06I 

LAT.HEAT  FLUX 
< Wat  Ts/n2> 

6.51E  01  I2.0E+011 

SFN.HEAT  FLUX 
( Wa  t  ts/«2 ) 

1 . 29E  01  13. OE^OO 1 


TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2) 

9.27E  01  ( 3 . 0E+0 1 1 

BOWEN  RATIO 
(no  units) 

0.216  (0.00) 


FRICTION  VELOCITY 
< Meters/sec  > 

2 . 569E-0 1  C6.0E-021 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-8 . 053E-05  (3.0E-051 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.263E-02  I2.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

4.595E-05  (6.0E-05I 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COFF.AT  10  METERS 
(Watts/n2)  (Meters) 

1.27E  01  (2.0E+QI)  i  216L-U3  (4.0E-04) 


•  DEFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "+or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  OH 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

37X 

3SX 

8X 

7X 

29X 

OX 

10X 

23X 

4X 

10X 

45X 

12X 

10X 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  l  AYE  H  MICROMfc TEOROL QGIUAL  EXPERIMENT 

NAVAL  RFSEARCH  LABOR AT  OR Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  «  *  MICROMETF'iROLOCICAL  DATA  «  «  «  « 


RUN  NUMBr 

7905040030 

PRINT  DATE: 

11  JUN  1980 

START  T 1 

"30:30  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 

FND  TIM. 

1 :  0:20  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE; 

4  May  19V9  (DAY  124) 

NOMENCLATURE : 

1 "UPPER  LEVEL,  2-LOWER  LEVEL 

ANAi  og  channel  raw  data  < average  vdo 

No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .  08 

No  .  09 

VOLT .REF. A 

TFMP .STRUC. 1 

TEMP. STRUC. 

2  DEW  POINT! 

DEW  PQINT2 

WIND  SPEED1 

WIND  SPEEDS 

BAR .PRES.? 

SKY  RAD. 

WIND  DIR- 

6.205 

0 .001 

0.001 

4 . 998 

5.000 

3.980 

3.901 

5.055 

-0 . 091 

4.071 

No  .  1  0 

No.lt 

No  .  12 

No  .  13 

No  .  1  4 

No .  1  5 

No  .  16 

No  .  17 

BULK  U  r  IF rtp 

AC  FREQUENCY 

AC  VOI  TACF 

MANUAt  FLAG 

ZERO  REF. 

SPARF  A 

SPARE  B 

VOLT .REF. B 

3.791 

3.768 

2.519 

0.001 

0  001 

0  .  001 

0 . 001 

6 . 205 

DIGITAl  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

WTBFCAL 

WS1EC 

US2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HE  I GMT /LENGTH 

PATH<Me  ter s) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  117561 

1421  118704 

0.103 

1  02 

-0.009 

0.000 

0  .000 

0.992 

0.952 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

FRRQR  COUNT 

DATA  BASE 

VOLT .RFF .DEV 

VOLT .RFF .DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

( No . sc  an  s ) 

( No . sc  an*  > 

(No. scans) 

A ( No . > . 005V) 

B<No . ) . 005V) 

(No .  >  .002V) 

(No . >3V> 

(No . > 1  Hz ) 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59 . 77 

OBSERVED  M1CROMFTEOROI  OCICAL  PARAME  TERS  (INCLUDING  THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP  I 

WIND  SPEFDl 

DEW  POINT! 

TEMP  STRUC. 1 

WIND  DIR . 

BAR .PRES. t 

SKY  RAD. 

BULK  WT  TF.MP 

MEAN  AIR  TEMP 

<Cel«iu«> 

(Me  ter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Deg .True) 

(Millibar  > 

<Watt/m2> 

(Celsius) 

(Kelvin) 

1 1 .756 

7.67 

9.53 

NO  DATA 

310.6 

1015.76 

1  . 27E  01 

13.439 

284.973 

ATR  TEMP  2 

WIND  SPEFD2 

DEW  POINI2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

( Cel  * i us  > 

( Meter /sec  ) 

(Celsius) 

(Kel . *M-2/3) 

(Meter  MSL) 

(Millibar ) 

1 1 . 070 

7.32 

9 . 48 

NO  DATA 

0.10 

101685 

CALCUL  ATED  MICK UME1E UROLOGICAL  PARAMETERS: 

HEIGHT ,  Z1 

PUT. TFMP. 1 

VIR  TFMP .  1 

V. POT .TEMP . 1 

ABS. HUMID. 1 

RFL . HUMID . 1 

SPEC. HUMID, 1 

VAP .PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  1 

(Meter*) 

(L'eisi  u*) 

(Celsius) 

(Celsius) 

(Kg/m3> 

(Percent ) 

(Kq/Kq) 

(Millibar) 

(Millibar ) 

(Kel , «M-2/3 ) 

18.35 

1  1 , 936 

13.026 

13.206 

9 , 064E-03 

86.19 

7 . 330E-03 

1 1 .918 

13.027 

NO  DATA 

HEIGHT,  72 

POT  ,  TFMP 

VIR .TEMP .2 

V. POT .TEMP ,2 

ABS. HUMID. 2 

REL .HUMID. 2 

SPEC  -  HUMID . 2 

VAP .PRES. 2 

S . VAP .PRES. 2 

REF. INDEX  2 

iMeters) 

(Celsius  > 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent ) 

(Kq/Kq) 

(Millibar ) 

(Millibar ) 

(Kel . xM-2/3) 

9.20 

11.961 

13.137 

13.227 

9 . 042E-03 

85.27 

7 . 307E-03 

11.893 

13.947 

NO  DATA 

*  CONIINUED  BElOW 


RUN  NUMBER:  7905040030 

STAR!  TIME:  0:30:30  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  HICROME TEOROl  OCY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 1  UPPER  LEVEL,  2*  I.  OUER  LEVEL 


•  PROFILE  CALCUl AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  CUl ATED  VALUES  ( BUSI NGER , 1 973 > : 


STAHII  IT Y 


FLUX  PARAMETERS 

< ♦  -UP , --DOWN )  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦=INCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,  -"Unstable) 
-0.062  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH=( Z l »Z2) 1 /2 
12.99 

7/L  AT  GMH 
0.074 

Z/L  AT  10  MFTER5 
0 . 057 

Z/L  AT  Z1 
-0.105 

Z/L  AT  Z? 

-0.052 

MON  IN-OBUKHOV  LENGTH 
(Meter*) 

-l . 733E  02 


MOMFNIUM  FLUX 
(Nt/«2) 

-7.42E-02 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

3  .  ME-  05 

LAT.HEAT  FLUX 
(Watt s/«2) 

5.29E  01 

V>FN  .  HEAT  FLUX 
(Wat t»/m2> 

6  .  68E  0  0 

SKY  AND  SOLAR  HFAT  FLUX 
<  Wat ti/«2) 

1  27E  0| 

TOTAL  meat  BUDGt  T  FLUX 
(Wat  t*/n2> 

7.23E  01 


FRICTION  VELOCITY 
( Meter s/*ec ) 
2.448E-01 

SCALING  SPEC  HUMD 
<Kq/Kg> 

-7 . 064E-O5 


SCAF  INC  POT.  TFNP 
(Kelvin) 

-2. 179E-0? 


ROUGH*)  5S  LENGTH 
(Meter*) 

3.703E-05 


DRAC  COLF  .  AT  10  METERS 
( Dimensionless) 

1  3001  ■}  i 


GENERAL  F ORM ; DN/DZ- 
I (NJ -N2  >1/11  n<71/72>« 
(ZMZ2)  1  /2 1 

N-WIND  SPEED  (M/sec> 
7-HEICHT  (Meter*) 
DUS/D7*  390F-02 


N-SPEC . HUMIDITY  (Kq/Kq) 
Z^HEIGMT  (Meters) 
DSH/DZ-  -0.92E-O6 


N-POT . TFMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -2.75E-03 


GENERAL  FORM : 'N' SLOPE® 

I  (LnZl  -PSI>-  (LnZ2-PSI)3/ 
I N I -N2 ) 

N-WIND  SPEED  <H/*ec> 
Z*HEIGHT  (M)  Ver  t  .Am 
PSI-PSI1 

WS  SLOPE*  1 . 63E  00 

N-SPEC  HUMIDITY  (Kq/Kq) 
Z-HEICHT  <M)  Vert .Ail* 
PSI -PSI2 

SH  SLOPE®  -7.65E  03 

N=POT . TEMP . (Kelvin) 
Z*HEIGHT  ( M  >  Vert  Am 
PSI-PSI2 

PTK  SLOPE*  -2.4HE  01 

N*LnTEMP .STRUC . (Kih  2/3) 
/-HEIGHT  ( M  >  Vert  A« is 
PSI -NONE 

CT 2  SLOPE -NO  DATA 


PSI1  AT  71" 
PGM  AT  z?* 
PSI?  AT  71  * 
PSI?  AT  I2~ 


0 . 279645 
(I  .  161442 
0  179655 
0101 386 


BOWFN  RATIO 
(no  unit-.) 
0.126 


•  GENERAL  CONSTANTS: 


Ml SCELLANF OUS 


VON  K ARMAN 
FONSTANf 
(No  unit*) 
0.4 


GRAVITATION 
ACCELERATION 
(M/*ec  2) 

9  7959 


PROF  II  E 
1UR . PRANDTL 
NUMBER 
0  74 


PROF  II  C 
TUR . SCHMIDT 
NUMBFR 
0.74 


BULK 

srn  HEAT 
TRAN5F  .  CUt  F 
0  92C-03 


BULK 

MOISTURE 
1HANSF  COE  F  . 
I . 32F -03 


AIR  DENS I T r 
<  Kq/n.T ) 

1 .2370 


•  GF  NEPAL  NOTt'i: 

Accuracy  Imitation  exceeded  For  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  mtrrutn  of  i 


AIR  SPECIFIC  HEAT 
(  ITcal  •  /Kg  Kei  > 
3.4I5HF  02 


SHI  SH2-  ♦/  0BF-3  Kq/Kq 


WATER  L AT . HEAT  VAP . 
<  ITcal  •  /Kg  > 

5.9063E  05 


*  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER 
START  TIM^ 
«TAR,  DhiE 


7905040030 
0:30:30  PS1 
4  nay  197V  (DAY  124) 


MAR  INF  SURFACE  LAYER 
NRL  MICROHETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  PATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS >  :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  H I CRONE 1 F OROLOGlCAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP.  WIND  ST* FED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  UT  TEMP  AIR-WT  TEMP 

POT-UT  TEMP 

(Celsius)  ( Meter /set > 

( Cel  si  us) 

(Kel . *M-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

11.857  7.36 

9.4  9 

NO  DATA 

1016 . 76 

13.439 

-1 .582 

-1 .484 

HEIGHT  POT.  TEMP. 

VIR .TEMP  . 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

(Meters)  (Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percen  t ) 

(Kg/Kg) 

(Millibars) 

10.00  11.955 

13.123 

13.221 

9 . 045E-03 

85 .38 

7.31 DE-03 

11 .897 

BULK  AERODYNAMIC  CALCULATIONS  BASED 

ON 

ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FRIEHE  ET  AL 

,  1978)  : 

INFERRED 

FLUX 

PARAMETFRS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

STABILITY 

(♦*1 

UP  , 

--DOWN) 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

VIR-WT  TEMP 

(Kelvin) 

-0.315 

S.VAP .PRES , 
(Millibars) 
13.933 


V.POT-WT  TEMP 
(Kelvin ) 
-0.217 

REF  .  INDEX 
<  Kel . *M~2/3  > 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦»3  table,*  ^Unstable  ) 
-0.126  AT  GMH 

GFOMETRIC  MEAN  HEIGHT 
(Meter)  GHHM Z1*Z2> t/2 
12.99 

Z/L  AT  GMH 
-0.145 

Z/L  AT  10  METERS 
-0  .  1  1 1 

MON I N- OBUKHOV  LENGTH 
(Meters ) 

-8901E  01 


MOMFNTUM  FLUX 
(Nt/»2) 

-7 . 49E-02 

HUMIDITY  FLUX 
(Kg/aec  «2> 

2 . SHE-  05 

LAT.HFAT  FLUX 
(Uatts/n2> 

6.3BE  01 

GFN.HEAT  I .  UX 
(W*tts/«2> 

1 . 51E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Hat  t  s/«2 ) 

1.27E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2) 

9.16E  01 

BOUfcN  RATIO 
(no  units) 

0.236 


FRICTION  VELOCITY 
(Meters/sec ) 

2.460E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-8 . 4B1E-Q5 

SCALING  POT. TEMP. 
(Kelvin) 

-4 .900E-02 

ROUGHNESS  LENGTH 
(Meters) 

3.772E-05 

DRAG  COFF.AT  10  METERS 
(Dinensi unless) 

1 .116E-03 


WITH  LONG.  VFLOCITY 
<Meter2/sec2> 

-6. 050E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 
2.581E-05 

WITH  POT .TEMPERATURE 
( Metep  Kel . /sec ) 

1 .205E-02 


AIR  DENSITY 
(Kg/n3) 

1.2373 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel. ) 
2.4158E  02 

WATER  LAT.HEAT  VAP  . 
(ITcal./Kg) 

5 . 9061 E  05 

VAP . PRES . AT  WT  LEVEL 
(Mil  1 ibar  ) 

15.475 

ABS. HUMID. AT  W T  LEVEL 
(Kg/n3> 

1  . 170E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1017.96 


*  HF  A5UREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HFAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

152% 

152% 

141% 

181% 

113% 

11% 

133% 

294% 

70% 

110% 

43% 

90% 

141% 

164% 

164% 

46% 

43% 

92% 

11% 

34% 

135% 

23% 

66% 

115% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905040030 
0  : 30:30  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAI. 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  AFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRF SPONDING  MF  ASUREMENT  UNCERTAINTY  INDICATED  INI  1 : 


STANK  ITY 


FLUX  PARAMETERS 

(♦-UP, --DOWN)  SCALING  PARAMETERS 


f.R AD  .  RICHARDSON  NUMBER 

<  ♦-St able, --Unstable) 

-0 .093  [0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  l'.MH=  (  7 1  «72 )  1  /? 
12.99 

Z/L  AT  GMH 
0.100  10 . 0?) 

Z/L  AT  10  METERS 
-0.093  10.02) 

MON IN -OBUKHOV  LENGTH 

<  Meter s > 

-1  202E  02 


MOMFNTUM  FLUX 

(Nt/w2) 

-7.47E-02  (6.0E-02) 

HUMIDITY  FLUX 

(Kg/sec  «2) 

2 . 50E-O5  f  8 . 0E-06 ] 

LAT.HF.AT  FLUX 

( Ua  t  t  s/«2 ) 

6.17E  01  [ ?  .  0E*0 1 1 

55  N  .  HI  AT  FLUX 

(Wat  ts/»iP> 

1  13*  01  (3. OE+00) 

GKY  AND  SOI  AR  HF  AT  FLUX 

(Uatt«;/*2) 

1  27E  01  (2.0E*Ot I 

TOTAL  HEAT  BUDGET  FLUX 

( Wa  t  ts/n2 ) 

8.77F  01  [ 3 . 0E+0 1 1 

BOWFN  RATIO 

(no  unit*) 

0.202  [11.081 


FRICTION  VELOCITY 
(Meter  s/sec  > 

2.457F-01  (6.0E-02J 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-7 . 951E  ~  05  I3.0E-03J 

SCAL ING  POT .TEMP . 
(Kelvin) 

-2.919E-02  1 2 • OE-02 1 

RUUGHNFSS  LENGTH 
( Mete>rs) 

3 . 750E-05  I6.0E-051 

DRAG  CUFF, AT  10  METERS 
( Meter  s> 

l.lV./t  «3  [4.0E-04J 


«  DIFFERENFF  BETWEEN  THF  PROF U E  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VAI  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUF.  OR  MEASURFMFNT  UNCFRT AIN  1 Y  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUE8  ARE 
LISTED  IN  PFRCFNT  DIFFPRFNCF  AND  ARF  "♦or 

GRAD. RICH.  Z/l  MOMFNTUM  1  AT. HEAT  5FN.MEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  SCL.POT,  ROUGH-  DRAG 

NO. AT  GMH  AT  1  DM  Ft UX  FI  UX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 

33%  J  3%  1%  10%  37X  OX  13%  29%  0%  9%  51%  1%  9% 


•  END  OF  DATA  RUN 
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KARINE  SURFACE  LAYER  MICROMETEOROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  »  •  MICROMETEOROLOCICAL  DATA  •  *  *  » 


RUN  NUMBER :  7905040100 

START  TIME:  1 t  0:30  PST 

END  TIME:  1:30:20  PST 

START  DATE:  4  May  1979  < DAY  124) 

•  ANALOG  CHAMNFL  RAW  DATA  (AVERAGE  VDC ) : 


No  .  00 

No  .  01 

No  .  02 

No  .03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOLT. REF. A 

TEMP .STRUC . 1 

TEMP  STRUC. 

,2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES .2 

SKY  RAD. 

WIND  DIR. 

6.205 

0  .  001 

0.001 

5.019 

5.017 

3.772 

3.71 1 

5.041 

-0.091 

4.895 

No.  1  0 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLTACF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. RTF. B 

3.776 

3.761 

2.518 

0.001 

0.001 

0  .  001 

0 . 001 

6.205 

ft 

DIGITAL  CHANNFL  RAW  DATA 

<  AVERACF  >  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMFNT  CORRECTIONS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

OP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EG 

WS2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENCTH 

PATH( Meters) 

(Volts) 

(Volts) 

(Volts) 

( Coef  f .  ) 

(Coeff . > 

1411  11B149 

1421  119243 

0.183 

99 

-0  .  009 

0  .  000 

0 .000 

0  •  992 

0  .95? 

0 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT. REF. DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

<  No . scans  > 

(Nc . scans) 

(Nc . scans) 

A( No . > .005V) 

B(No . > , 005V) 

(No . > . 002V) 

(No . >5V ) 

(No .  >!Hl> 

(VAC) 

(Hr  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.76 

* 

OBSFRVED  MICROMETEOROLOCICAL  PARAMF TERS  (INCLUDING 

THE  ABOVE  CAL . 

AND  ESCARPMENT  CORRFCTIONS)  TRANSLATED  INTO  ENGINEER  INC  UNITS: 

AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINT! 

TEMP .STRUC. 1 

WIND  DIR. 

BAR  PRES. 1 

SKY  RAD. 

BULK  UT  TtMP 

MEAN  AIR  1EMI 

(Celsius ) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

( Deq .True) 

(Millibar ) 

(Watt /n? ) 

(Celsius) 

(Kelvin) 

11 .815 

7.27 

9.65 

NO  DATA 

311.4 

1015.54 

1  . 27E  01 

1  3 ■ 424 

285  030 

AIR  TEMP ,2 

WIND  SPEED2 

DEW  P0INT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR  PRES  .2 

(Celsius) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Httir  MSL ) 

( Mi  1 1 1 bar  > 

11.924 

6.97 

9.58 

NO  DATA 

0  .  14 

1016.64 

CALCULATED  MICROMETEOROLOCICAL  PARAMETERS: 

HEIGHT,  Z1 

POT . TEMP . 1 

VIR . TEMP . 1 

V . POT . TEMP . 1 

ABS .HUMID. 1 

REL .HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. I 

S.VAP .PRFS. I 

REF  INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/m3> 

(Percen  t ) 

(Kq/Kq  > 

(Millibar) 

(hill  ibar  > 

(Kel .xM  2/3) 

18.35 

11 .995 

13.096 

13.276 

9. 137E-03 

06.58 

7.392E-03 

12.016 

13.878 

NO  DATA 

HEIGHT,  Z2 

POT .TEMP .2 

VIR. TEMP. 2 

V  .POT . TEMP .2 

ABS. HUMID. 2 

RFL .HUMID. 2 

SPEC. HUMID. 2 

VAP  .PRES.  L* 

S  .  VAP  .PRES.,'* 

REF.lNDf  X  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/m3> 

(Percent ) 

(Kq/Kq) 

(Mi  1 1 ibar ) 

(Mi  1 libar ) 

(Kel . x M-2/3  > 

9.20 

12.014 

13.199 

13.289 

9 . 097E-03 

85 . 53 

7 . 355E-03 

1 1 .969 

13.994 

NO  DATA 

PRINT  DATF :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l^UPPER  LEVEL,  2*L0WER  I.EVEL 


*  CONTINUED  BELOW 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBER:  7905040100  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNF  LS) :  6/Min 

START  TIME:  It  0:30  PST  NRL  MICROMETEOROLOGY  DATA  AVERAt  VG  PERIOD:  30  Min 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL  NOMENCLATURE.  1*UPPER  LEVEL,  2* LOWER  LEVEL 

•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973 ) : 

FLUX  PARAMETERS  PROFILE  SI  OPES 

STABILITY  (♦»UP,-*DOUN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  < ♦ *  I NCR  U I TH  HE  I GH »  i 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, -*Uns table) 
-0.067  AT  GMM 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH» ( 2 1 »Z2  > 1/2 
12.99 

Z/L  AT  GMH 

-0.001 

Z/L  AT  10  METERS 
-0.062 

Z/L  AT  Z1 
-0.114 

Z/L  AT  12 
-0 . 057 

MONIN-OBUKHOV  LENGTH 
(Meter* ) 

-l  613E  02 

PSI1  AT  Z1-  0.297493 

PSI1  AT  Z2*  0.172978 

PSI2  AT  21-  0 .191665 

PST2  AT  12"  0.1 08907 


MOMENTUM  FLUX 
(Nt/«2> 

-5.56E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

1 , 87E-05 

LAT.MEAT  FLUX 
<Uatt»/n2) 

4.61E  01 

SEN. HEAT  FLUX 
(Wat t*/n2> 

4.66E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Uat  ts/«2 ) 

1  27E  01 

TOTAL  HEAT  BUDGE  T  FLUX 
(Wat  ts/n?) 

6  35E  0 1 

BOWEN  RATIO 

(no  unit**  ) 

0.101 


FRICTION  VELOCITY 
( Meters/sec ) 

2, 120E-O1 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

•7. 116E-05 


SCALING  POT .  TEMP 
(Kelvin) 

-1  759E-02 


ROUGHNESS  LENGTH 
(Meter*) 

2. 029E  05 


DRAG  COEF  AT  10  MFTERS 
(Dimensionless) 

1  0  WF  -  0  3 


GENERAL  FORM : DN/DZ* 

( (N1-N2) ]/[ln(Zl /Z2)« 
( Z1 »Z2  >1/21 

N*WIND  SPEED  (M/*ec ) 
Z-HE1CHT  (Meter*) 
DWS/DZ  *  3.34E-02 


N-SPFC  HUMIDITY  (Kg/Kq) 
Z-HEICMT  (Meter*) 
DSM/DZ-  -892E-06 


N*PDT  TEMP . (Kelvin) 
Z*HE I CHT  (Meter*) 
DPT/DZ-  -2.20E-03 


GE  NE  RAl  FQRM  N  SLOPE* 

I  <  L  nZ  1  PSI>-  (LnZZ-Pfil  )  )/ 
( N 1 -N? ) 

N  =  W I ND  SPEED  ( M/ sec  > 

2 =HE I  GMT  (M)  Vert  Axis 
*  SI=PSI1 

WS  SLOPE  -  1  .  69E  0  0 

N*SPEC  HUMIDITY  (Kq/Kq) 
Z*HF  I CHT  (M)  Ver  t  Axis 
PS  I *P  S I  2 

SH  SLOPE--  -7.60E  0  3 

N*POT  TEMP . (Kelvin) 

Z* HEIGHT  (h)  Vert  Axis 
PSI*PSI? 

PTK  SLOPE*  -3.07F  01 

N*LnTEMP  STRUC .  (K  xM-2/3) 
Z  *  HE  I GH  T  (M)  Ver  t  Ax  is 
PSI=NONE 

Cin  SLOPE  *  NO  DATA 


*  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0.4 


GRAVITATION  PROFILE  PROFILE  BULK  BULK 

ACCFLERAT I ON  TUR . PRANDTL  TUR. SCHMIDT  SEN  HEAT  MOISTURE 

(M/*ec  2)  NUMBER  NUMBER  TRANSF . COEF .  TRANSF.COEF 

9.7959  0.74  0,74  0.92F  03  1.32F-03 


AIR  DENSITY 
(Kg/m.X  ) 

1  2365 


•  GENERAL  NOTE'*: 

Accuracy  imitation  exceeded  for  neiturtnent  of  Profile  Slope  ond/or  Partial  Derivative 
Computation  executed  by  insertion  of: 


AIR  SPLCIFtC  HEAT 
( I  Tea  1 . /Kq  Kel - > 
2.4159E  02 


SMI-SH2-  ♦/-  08F-3  Kg/Kq. 


WATER  LAT . HEAT  VAP . 
( ITc  al  /Kq  > 

S.9D68E  05 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER:  79050401<JQ 

START  TIME:  1 :  0 t 30  PST 

START  DATE!  4  Hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEtlROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  J1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS > :  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Cel*iu*> 
It .911 

HEIGHT 

(Meter*) 

10.00 


HIND  SPEED 
(Meter/*ec ) 
7.01 

POT . TEMP, 
(C#l*iu%> 
12.009 


DEH  POINT 
(Celsius) 
9.59 

VIR . TEMP . 
(Celsiu*) 
13.187 


TEMP . STRUC .  BAR. PRES. 
(Kel.xM-2/3)  (Millibar) 
NQ  DATA  1016.54 


BULK  HT  TEMP  AlR-WT  TEMP 
(Cei*iu*)  (Kelvin) 

13,424  -1.513 


V. POT. TEMP . 

(Celsius) 

13.285 


ABS. HUMID . 
<Kg/*3> 

9. 102E-03 


REL. HUMID. 

(Percent) 

B5.65 


SPEC. HUMID. 
(Kg/Kg) 
7.360E-03 


POT-WT  TEMP 
(Kelvin  > 

-1 .415 

VAP .PRES. 
(Mill ibars ) 
1 1 . 975 


VIR-UT  TEMP 

(Kelvin) 

-0.237 

S.VAP -PRES  . 
(Millibars) 
13.9B1 


V .POT-WT  TEMP 
(Kelvin  > 
-0.139 

REF  .  INDEX 
( Kel . 

NO  DATA 


»  BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( —Stable,  —Unstable  ) 
-0.139  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( ZMZ2 >1/2 
12.99 

Z/L  AT  GMH 
-0.160 

Z/L  AT  10  METERS 
-0 . 123 

MON1N-OBUKHOV  LENGTH 
(Meter*) 

-8. 136E  01 


FLUX  PARAMETERS 
(♦-UP  , —DOWN) 


MOMENTUM  FLUX 
(Nt/ff2> 

-6.64E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.39E-05 

LAT.HFAT  FLUX 
(Wat  t%/«2> 

5.91E  01 

SFN.HEAT  FLUX 
(Watt*/ m2) 

I . 39E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Hat  t*/n2) 

1 . 27E  0  1 

TOTAL  HEAT  BUDGET  FLUX 
( Ha  1 1  s/n2 ) 

8.58E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Meter*/*ec  > 

2. 317E-0 l 

SCALING  SPEC. HUM ID. 
(Kg/Kg) 

-8.346E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4 . 80 1 E-02 

ROUGHNESS  LENGTH 
(Meter*) 

2.96QE-05 

DRAG  COEF.AT  10  METERS 
(Dinensionle**) 

1 . 093E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


HITH  LONG.  VFLOCITY 

(Meter2/sec2) 

-5.360E-O2 

HITH  ABS.  HUM I D I T Y 
(Meter  Kg/sec  m3) 
2.392E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec  > 

1  .  112E-02 


MISCELLANEOUS 


AIR  DENSITY 
< Kg/«3 ) 

1 .2368 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4159E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.9058E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.457 

ABS. HUMID. AT  UT  LEVEL 
<Kg/M3> 

1 . 169E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1017.74 


BOUFN  RATIO 
(no  units) 

0 . 235 


1 


| 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

VALUES. 

,  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  '♦or- 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL . POT . 

RO UGH . 

DRAG 

NO, AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

173X 

173X 

157X 

191X 

131X 

10X 

1 39X 

322X 

79X 

112X 

53X 

99X 

157Z 

165X 

165X 

46X 

43Z 

93X 

10X 

34X 

137X 

23X 

66X 

1  )6X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905040100 
1  i  0:30  PST 
4  Hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


*»  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
HITH  THE  LOUER  LIMIT  OF  THE  CORRFSPONDINC  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  J : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, — Un* table) 
-0.104  [0. 021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(ZMZ2)  1/2 
12.99 

Z/L  AT  GMH 

-0.121  10.021 

Z/L  AT  10  HETERB 
-0.093  tO. 021 

HON IN-OBUKHOV  LENGTH 
(Merer*) 

-1 . 073E  0? 


MOMENTUM  FLUX 
<Nt/«2> 

-6.39E-02  16.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.29E-05  (B.0E-061 

LAT.HEAT  FLUX 
( Wat  t*/*2) 

3.67C  01  12.QE+0U 

BEN. HEAT  FLUX 
(Wat  t«/n2) 

1  .  01E  01  1 3 . OE+0  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Mat  t«/n2 ) 

1  27E  01  1 2 . 0E  +  0 1 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat t«/n?) 

B.14F  01  (30E^0I) 

BOWEN  RATIO 
(no  unit*) 

0.193  tO. 061 


FRICTION  VELOCITY 
( Meter %/*ec  > 

2.272E-01  ( 6 . OE -02 1 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-7.889E-I5  I3.0E-05) 

8CALING  POT. TEMP. 
(Kelvin) 

-2.706E-02  IZ.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

2.677E-05  [6.0E-051 

DRAG  COFF.AT  10  METERS 
(Meter*) 

1.094E-U3  C4.0E-041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALt  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  ■♦or--l 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  8FN.HEAT  SKY  RAD.  TOTAL  MFAT  BOWEN  FRICTION  SCL . SPEC  SCI  .POT.  ROUGH  DRAG 

NO. AT  GMH  AT  10M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 


3SZ  33X  10X 


MX  47X 


OX  16X  37X  5X  8X  60X  8X  OX 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LATER  MICROMf TEOROl OCICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHFR IC  RESEARCH  STATION 
SAN  NJCOLAS  ISLAND,  CAl  IFORNIA 

*  *  »  *  MICROME TF  UROLOGICAL  DATA  «  *  *  * 


RUN  NUMBER : 

7905040130 

PRINT  DATE : 

11  JUN  1900 

S1ART  TIME: 

1:30:30  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

END  TIME: 

2:  0:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

4  M«iy  1979 

(DAY  124) 

NOME  NCLATURE 

1 -UPPER  LEVEL,  2-LOWER 

LEVEL 

•  ANALOG  CHANNEL  RAW  DATA 

(AVERAGF  VDC ) 

No  .  00 

No  .  01 

No  .02 

No  .03 

No  .  04 

No  .  05 

NO  06 

No  .  07 

NO  .  08 

No  .  09 

VOLT. REF. A 

TEMP  STRUC. 

TEMP. STRUC. 

2  DEW  PO IN f 1 

DFW  PGINT2 

WIND  SPEFD1 

WIND  SPEED2 

BAR .PRFS.2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.001 

0 . 001 

5. 042 

5.0  39 

3.709 

3.665 

5.032 

-0.091 

4  851 

No  ,  1  0 

No  .  11 

No.  12 

No  .  13 

No  •  14 

No  •  15 

N*  .  1  6 

No  .  17 

BULK  UT  TFMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARF  B 

VOLT .REF . B 

3  765 

3.813 

2.517 

0  .  001 

U  ,  001 

0  .  GDI 

0.001 

6 . 205 

*  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No  .2 

UPWIND  NFAR 

UPWIND  LAND 

DP1FCAI. 

DP2KCAL 

UTBFCAL 

WS1EC 

U52EC 

AIR  TEMP . I 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH<  Meters) 

(Volts) 

(Volts) 

(Volts) 

( Coef  f  > 

(Coeff . > 

1411  118289 

1421  119396 

0.157 

99 

-0 . 009 

0.000 

0  .  000 

0 .993 

0.959 

«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF. DEV 

VOLT .RFF .DEV 

ZERO  REF . DEV 

AC  VCJL7  .FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

AG  FREQUENCY 

( No . scans ) 

(Ne ■ scan*) 

(No .scans) 

A<  No . > . 005V) 

B ( No . > , 005V) 

(No . > . 002V) 

(No . >5V> 

(No  .  MHz  ) 

(VAC) 

(Hz  ) 

g 

0 

18D 

0 

0 

0 

0 

0 

115.2 

59.81 

*  OBSERVED  MICROMETEOROL OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . t 
(Celsius ) 

1 1 .829 

WIND  SPEED1 
( Meter/sec ) 
7.16 

DEW  POINT 1 
(Celsius) 
9.79 

TFMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR . 

<  Deg .True) 
309.9 

BAR .PRES.  I 
(Mil  1 ibar  ) 
1015.40 

SKY  RAD. 
(Watt /m2 ) 

1  .  27E  01 

BULK  WT  TEMP 
(Celsius) 

13 . 413 

MEAN  AIR  TEMP 
(Kelvin  > 
285.044 

AIR  TEMP. 2 
(Celsius) 

11 .940 

WIND  SPEED2 
(Meter/sec ) 
6.94 

DEW  P0INT2 
(Celsius) 
9.71 

TEMP. STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 

0  .  18 

BAR .PRES. 2 
(Mi  1 1 i bar  > 
1016.50 

«  CALCULATED 

MICROMETEOROLOGICAL  F* ARAMETERS : 

HEIGHT,  Z1 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.009 

VIR.TEMP.  1 

(Celsius) 

13.122 

V. POT. TEMP . 1 

(Celsius) 

13.302 

ABS. HUMID. 1 
<Kq/m3> 

9 . 220E-03 

REL .HUMID. 1 
(Percent ) 
87.31 

SPEC. HUMID. 
(Kg/Kg  > 

7  - 462E-03 

1  VAP. PRES. 1 
(Millibar ) 
12.127 

S. VAP .PRES . 1 
(Millibar  ) 

1 3 . 089 

REF  .  INDEX  1 
(Kel . xM-2/3  > 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

12.030 

VIR  .  TF.MP  .  2 

(Celsius) 

13.226 

V. POT. TEMP. 2 

(Celsius) 

13.316 

ABS. HUM  ID. 2 
(Kg/ m3 ) 

9. 177E-03 

RFL . HUMID .2 
( Per cen  t ) 
86-21 

SPEC. HUM ID, 
(Kg/Kg) 

7 . 421E-03 

,2  VAP. PRES.? 
(Mill ibar  > 
12.075 

S  VAP  PRES. 2 
(Millibar ) 
14.006 

REE. INDEX  2 
(Kel . xM-2/3 ) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905040130 
1:30:30  PST 
A  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROl  OGy 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2=LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  I BUSINGER ,1973) : 


FLUX  PARAMETERS 
( -f=UP  ,-=*DOWN) 


SEAL  INC  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦= INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(  r -St able, --Unstable) 
-0.134  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH® ( Z I«Z2 ) 1 /2 
12.99 

7/L  AT  GMH 
-0 .154 

Z/L  AT  10  METERS 
-0  118 

Z/L  AT  Z1 

-0.217 

Z/L  AT  Z2 
-0.109 

MON IN- OBUKHOV  LENGTH 
(Meter* ) 

-8. 445E  01 


MOMENTUM  FLUX 
(Nt/m2> 

-3.65F-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1  -61E-05 

LA T. HEAT  FLUX 
(Watts/n2) 

3.99E  01 

SEN . HEAT  FLUX 
(Watt*/m2> 

4.31E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Watts/m2> 

1 .27E  01 

TOTAL.  HEAT  BUDGET  FLUX 
(Wal is/m2> 

5.69E  01 


FRICTION  VELOCITY 
(Meters/sec  > 

1  71  BE- 01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-7. 605E-0S 


SCALING  POT,  TEMP. 
(Kelvin) 

-2. 007E-02 


ROUGHNESS  LENGTH 
<M*ter») 

7 . 370E-06 

DRAG  COEF.  AT  10  METERS 
(Dimensionless ) 

7 . 479i  0* 


GENERAL  FORM : DN/DZ= 

I (N1-N2) l/(ln(Z!/72)« 
( Z1 »Z2  >1/2) 

N-UI ND  SPEED  <M/»ec  > 
Z*HE IGH  T  (Meter*) 
DWS/DZ-  2.45E-02 


N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HEICHT  (Meter*) 
DSH/DZ-  -B.92E-06 


N=POT . TEMP . (Kelvin) 
Z*HE ICHT  (Meter*) 
DPT/DZ-  -? . 35E-03 


GENERAL  FORM : ' N ' SLOPE* 

[  (LnZl  -  PSI )  -  (LnZ2-Pt>I  >  1/ 
(N1-N2) 

N-WIND  SPEED  ( H/sec ) 

Z “HEIGHT  (M)  Vert  Axis 
PSI-PSI1 

WS  SLOPE®  2.33E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z*HE IGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE®  -7, 1  IE  03 

N-POT  TEMP  (Kelvin ) 

Z- HEIGHT  (M)  Vert  .  An* 
PSI *PSI2 

PTK  SLOPE®  -2.69E  01 

N-LnTEMP . STRUC  <K xM-2/3 > 
Z-HE IGHT  ( M  >  Ver  t  .  A* i* 
PSI-NONE 

CT  2  SLOPE-NO  DATA 


PSI1  AT  71-  0  .  466815 

PST  1  AT  Z2-  0  ?8B1 18 

PSI2  AT  Z1-  0.307181 

PSI2  AT  /?*  0 . 185351 


BOWEN  RATIO 
(no  unite) 
0.106 


m  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0  .4 


GRAVITATION 
ACCEL  ERA T ION 
( M/*ec  2  > 

9 , 7959 


PROF  II  F. 

tur.prandtl 

NUMBER 

0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SEN  HEAT 
TRANSf ,  CflFF 
0.92E-03 


BULK 

MOISTURE 
TNANSF.COEf 
l . 32E-03 


AIR  DENSITY 
<K«/m.3) 

t . 2362 


•  GF  NER  AL  NOTE'S  ■ 

Accuracy  limitation  exceeded  for  measvrement  of  Profile  Slope  and/or  Partial  Derivative 
Computation  executed  by  in*ertlon  of: 


AIR  SPECIFIC  MEAT 
( ITcai  . /Kg  Kel  > 
2.4161E  02 


SH1-SH2-  ♦/-  .081-3  Kg/Kg. 


WATER  LAT.HEAT  VAP . 
{ ITcal  ./Kg) 

5.905*1  05 


•  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER ; 
START  TIME: 
START  DATE: 


7905040130 
1  •  30 : 30  PST 
4  Hey  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  micrometeorolocy 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS'. 


AIR  TFMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Cel *i v*  > 

(Meter/tec  ) 

(Celtiut) 

(Kel . iM-2/3) 

(Milliber) 

(Celtiut) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

11 .926 

6.97 

9.72 

NO  DATA 

1016.41 

13.413 

-1 .487 

-1  389 

-0.200 

-0.102 

HEIGHT 

POT. TEMP. 

VIR . TEMP . 

V. POT. TEMP. 

ABS .HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S. VAP. PRES. 

REF. INDEX 

(Meter*) 

(Celtiut > 

(Celtiut) 

(Cel*iu«) 

<Kq/«3> 

(Percent ) 

(Kg/Kg) 

(Mill ibert) 

(Mil  1 ibert ) 

(Kel . *H-2/3) 

10.00 

12.024 

13.213 

13.311 

9. 183E-03 

86.34 

7 . 426E-03 

12.081 

13.993 

NO  DATA 

■  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978); 


INFERRED 

STABILITY 


FLUX  PARAMETFRS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦-UP,  —DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
(♦-St able, — Un* table) 
-0.140  AT  CHM 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-<Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0. 160 

Z/L  AT  10  METERS 
-0.123 

MONIN-OBUKMOV  LENGTH 
(Meter*) 

-8. 1 19E  01 


MOMENTUM  FLUX 
{ N  t  /  «2 ) 

-6.54F-02 

HUMIDITY  FL.UX 
(Kg/tec  «2> 

2.29E- 05 

LAT.HEAT  FLUX 
(Wettt/«2> 

5.67E  01 

PEN.  HE  AT  FLUX 
(Uettt/*2) 

) ■ 36E  0) 

SKY  AND  SOI  AR  HEAT  FLUX 
(Wet t*/n2  > 

1 . 27E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wett*/n2> 

B.31E  01 

BOWEN  RATIO 
(no  unitfc) 

0 .240 


FRICTION  VELOCITY 
< Meter t/tec> 

2. 30IE-01 

SCALING  SPEC  .  HUMID  . 
(Kq/Kq) 

-0 . 069R-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4  740E-02 

ROUGHNESS  LENC7H 
(Meter  % ) 

2.871E-05 

DRAG  COEF.AT  10  METERS 
< D mention  lee* > 

1 .090E-03 


WITH  LONG.  VELOCITY 
(Meter 2/tec2) 
-5.209E-O2 

WITH  ABS.  HUMIDITY 
(Meter  K q/tec  *3> 
2.295E-55 

WITH  POT. TEMPERATURE 
(Meter  Kel . /tec ) 

1  090E-02 


AIR  DENSITY 
(Kq/«3> 

1 .2365 

AIR  SPECIFIC  HEAT 
(I7C41 ./Kg  Kel  .  ) 
2.4160E  02 

WATER  LAT.HEAT  VAP . 
(ITcel ./Kg) 

5.9037E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill iber  > 

15.444 

ABS. HUMID- AT  WT  LEVEL 
<  Kq/n3) 

1  .  168E-02 

BAR. PRES. AT  WT  LEVEL 
( Mi  1 liber ) 

1017.61 


*  MF  ASUREMF  NT  ERROR  ANAL TS IS  OF  PARAMETERS  LISTED  IN  PFRCfNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-*: 


GRAD  RTCH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCI  . SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENC1H 

DRAG 

COEF 

2182 

218X 

2182 

2282 

1662 

112 

1612 

3952 

1092 

1192 

572 

1292 

2182 

1662 

1  662 

462 

442 

942 

112 

342 

1382 

232 

672 

1172 

432 

402 

*  CONTINUED  BEIOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905040130 
1:30:30  PST 
4  Mey  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Mln 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  Bl)1  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WFIGH7ED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INI  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP, --DOWN)  SCALING  PARAMETERS 


CRAD.RICHARDSDN  NUMBER 
(♦-St*ble,  —  Untteble  > 
-0  .  137  10.021  AT  GMH 

GEOMETRIC  MEAN  HEICHT 
(Meter)  GMH-< 7 I «Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.157  ID. 021 

7/L  AT  10  METERS 

-  0  .  )21  (0.021 

MONJN-OBIJKHOV  LENGTH 
(Meter* > 

-0.257E  01 


MOMENTUM  FLUX 
<Nt/n2) 

-6.04F-0P  C  6 , 0E -02 1 

HUMIDITY  FLUX 
(Kq/eer  »2> 

2.1BF-05  (8.0E-061 

LAT.HEAT  FLUX 
(Wettt/n?) 

5.40E  01  lP.OE+01) 

SEN. HEAT  FLUX 
(Wet  t*/n2) 

1 . 03E  01  13. OE+OO) 


TOTAL  HEAT  BUDGET  FLUX 
( Wettt/n? ) 

7.B5F  01  1 3 . 0E*0 1 1 

BOWEN  RA1  IO 
(no  unit*) 

0.206  1000) 


FRICTION  VELOCITY 
( Meter  -a /sec ) 

2.198E-01  16.0E-0?) 

SCALING  SPEC  .HUMID , 
(Kg/Kg  > 

-7.902E-I5  1 3 . 0E-05 1 

SCALING  POT. TEMP. 
(Kelvin) 

-2. 904E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
(Meter*) 

2.338E-05  16.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Wett*/n2)  (Meter*) 

I.27E  01  (2 . 0E*Q1  I  l.Oi/f-03  14.0E-041 


»  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
' <OVF  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  ( WHTCM  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARf  "♦er-V 


GRAD. RICH. 
NO. AT  CMH 

Z/L 

AT  ion 

MOMENTUM 

FLUX 

LAT . HFAT 
F(  UK 

9FN.HFAT 
FI  UX 

SKY  RAD. 
FI  UX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL. SPEC 
HUMIDITY 

SCL  POT 
TEMP. 

ROUGH 

LENGTH 

DRAG 

rnEF 

22 

22 

292 

192 

47* 

02 

202 

362 

162 

32 

302 

202 

20* 

•  END  OF  DATA  RUN 


161 


MARINE  SURFACE  LAYER  MICROME TEOROL OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  •  »  h I CRQME TEOROL  OGICAL  DATA  *  *  *  » 


RUN  NUMBER)  7905040200 

START  TIME)  2:  0:40  PSI 

END  TIME:  2:30:40  PST 

START  DATE:  4  Hey  1977  (DAY  124) 

•  ANALOG  CHANNEL  RAW  DATA  (AVERACF  VDC ) : 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENLl  ’MRE :  1  SUPPER  LEVEL,  2-LQWER  LEVEL 


No  .  00 

No  .01 

No  .02 

No  .  03 

No  .  04 

No  .  05 

No  .06 

No  .  07 

No  .  OQ 

No  .  09 

VOLT. REF. A 

TEMP. STRUC. 1 

TFMP .STRUC, 

,2  DEW  POINT! 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPE.ED2 

BAR . PRES . 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0 . 001 

0  .  001 

5.039 

5.040 

3.771 

3.682 

5.039 

-0.091 

4.797 

No  .  1  0 

Mo.  11 

No  .  12 

No  .  13 

No.  14 

No  .  15 

No  .  16 

NO  .  17 

BULK  WT  TEMP 

AC  FRFQUFNCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOLT .RFF .B 

3.754 

3.850 

2.518 

0  .  001 

0  .  001 

0  .  001 

0  .  001 

6 . 20b 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  El 

5CARPMENT  CORRECT  IONS : 

No.  ) 

No, 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

US1FC 

WS2EC 

AIR  TEMP  ,  1 

AIR  TEMP. 2 

HE/GHT/LENGTH 

PATH<  Meters) 

(Volts) 

(Volts) 

(Volts) 

(CoefF . ) 

(Coef f  > 

1411  117548 

1421  118740 

0,157 

97 

-0  .  009 

0 . 030 

0-300 

0.993 

0  95  V 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINt  ER INC  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF .DEV 

VULT .RFF .DEV 

ZERO  RFF.DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCE 

(No . teens) 

(No .teens) 

(No . scans) 

A<  No . > ,005V) 

B( No . > . 005V) 

(No .  >  .002V) 

(No . >5V> 

(No . ) 1H7 ) 

(VAC  ) 

(Hi  ) 

0 

Q 

180 

0 

0 

0 

0 

0 

115.2 

59 . 85 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCIUDING  THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  INC  UNITS: 

AIR  TEMP . 1 

MIND  SPEED1 

DEM  POINT1 

TEMP .ST°UC. 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TL* 

(Celsius) 

(Meter /sec ) 

(Celsius) 

<  Kel , xM-2/3 ) 

( Deg .True) 

(Mi  1 1 lber ) 

(Wet  t/«2) 

(Celsius) 

(Kelvin ) 

11.755 

7.20 

9.77 

NO  DATA 

308.1 

1015.5! 

1  . 27E  0 1 

13 . 402 

284,974 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  POINT? 

TFMP . STRUC . 2 

TIDE  TABLE 

BAR. PRES. 2 

(Celsius) 

(Meter /sec  > 

(Celsius) 

(Kel . xh-2/3) 

(Meter  MSL  > 

(Hilliber ) 

11.874 

6.97 

9.71 

NO  DATA 

0.21 

1016.6! 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP.  1 

VIR . TFMP . 1 

V. POT. TEMP. 1 

APS. HUMID. 1 

REL . HUMID . 1 

SPEC. HUM ID. 1 

VAP .PRES. 1 

S. VAP .PRES. 1 

RFF  .  INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/«3> 

(Percent ) 

(Kg/Kg) 

(Mil  1 iber > 

(Millibar) 

(Kel -xM-2/3: 

18.35 

11  .935 

13.045 

13.225 

9.210E-03 

87.61 

7.451E-03 

12.110 

13.823 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP .2 

VIR .TFMP .2 

V. POT  .TEMP .2 

ABS . HUMID . 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

( Celsius) 

(Kq/«3> 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

( Mi 1 1 iber ) 

(Kel . xM-2/3! 

9.20 

11.964 

13.160 

13.251 

9 . 1 82E-03 

B6 .60 

7.423E-03 

12. 079 

13  947 

NO  DATA 

it  CONTINUED  BELOW 


RUN  NUMBER:  7905040200 

START  TIME:  2:  0:40  PST 

START  DATE:  4  Mey  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mxn 
NOMENCLATURE :  1 *UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINCER , 1 973 ) : 


GRAD. RICHARDSON  NUMBER 
( t-Steble,— Unsteble) 
-0.096  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-( Zl eZ2> I /2 
12.99 

Z/L  AT  GMH 

-0.112 

Z/L  AT  10  HETERB 
-0.086 

Z/L  AT  Z1 
-0.150 

Z/L  AT  Z2 
-0.079 

MON IN-OBUKHOV  LENGTH 
(Katiri) 

-1 . 1 60E  02 

P8I 1  AT  Zl-  0.37696? 
PBI 1  AT  Z2-  0.225798 

PSI2  AT  Zl-  0.245583 
PBI2  AT  Z?«  0.143695 


FLUX  PARAMETERS 
(♦-UP,  —DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-6.45E-02 

HUMIDITY  FLUX 
(Kg/sec  *2) 

2.08E-05 

LAT.HEAT  FLUX 
(Wett»/n2> 

5.13E  01 

SEN. HEAT  FLUX 
(Mett*/n2> 

7.76E  00 

8KY  AND  SOLAR  HEAT  FLUX 
(We  t  ts/«2 ) 

J . 27E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(W«tt«/n2> 

7.1  BE  01 

BOWEN  RATIO 
(no  unit*) 

0.151 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2 . 284E-0 1 

SCALING  SPEC . HUMD . 
(Kg/Kg  > 

-7 . 340E-O5 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.717E-02 


ROUGHNFSS  LENGTH 
(Meter*) 

2 . 7Q9E-05 


DRAG  COEF.  AT  10  MFTERS 
(Dimension less) 
i  274F-03 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ* 
l (N1-N2) )/LLn(Zl/Z2)» 
<21*22)1/21 

N-WIND  SPEED  (M/«ec) 
Z-HEIGHT  (Meter*) 
DWS/DZ-  3.43E-02 


N-SPEC. HUMIDITY  <Kg/Kg) 
Z-HEICHT  (Meter* > 
D8H/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEICHT  (Meter*) 
DPT/DZ-  -3.30E-03 


»  GENERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROFILE  PROFILE  BULK 

CONSTANT  ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT  SFN  HF AT 

(No  unit*)  (M/«ec  2)  NUMBER  NUMBER  TRANSF . C( 

0.4  9.7959  0.74  0.74  0.92E-0J 

•  GENERAL  NOTES: 


BULK  BULK 

SFN  HF AT  MOISTURE 

TRANSF. CUFF.  TRANSF, COEF. 
0.92E-03  I.32E-83 


GENERAL  NOTES: 

Accvrecy  linltetion  exceeded  for  neesurenent  of  Profile  Slope  end/or  Partial  Der 
Computation  executed  by  invert  ion  ofi 

8HI-SH2-  ♦/-  . 08F ~3  Kg/Kg. 


•  TflNT INllFD  nN  NEXT  PAGE 


PROFILE  SCOPES 
( ♦ -INCR . WITH  HEIGHT) 


GENERAL  FORM:'NSLOPE- 
[ (LnZ1-PSI)-(LnZ2-PSI >1/ 
IN1-N21 

N-UIND  SPEED  (M/*ec) 
Z-HEICHT  (M)  Vert.Axi* 
PSI-PSI1 

WS  SLOPE-  1.75E  00 

N-SPEC. HUMIDITY  (Kq/Kg) 
Z-HEICHT  (M)  Vert.Axi* 
PSI-PSI2 

SH  SLOPE-  -7.36E  03 

N-POT. TEMP . (Kelvin) 
Z-HEICHT  ( M >  Vert.Axi* 
PSI-PSI2 

PTK  SLOPE-  -1.99E  01 

N*LnTEMP . STRUC . (KxM-2/3> 
Z-HEIGHT  CM)  Vert.Axi* 
PSI-NONE 

Cl  2  SLOPE-NO  DATA 


MISCELLANEOUS 


AIR  DENSITY 

(Kg/n3 ) 

1 .2367 

AIR  SPECIFIC  HEAT 
( ITcel . /Kg  Kei . ) 

2. 41  61 E  02 

MATER  LAT.HEAT  VAP . 
(ITcel  /Kg  > 

5 . 9A63E  0f» 


RUN  NUMBER  :  7905040200  MAR  T NF  SURFACF  I  AYFR 

START  TTMFt  5»:  0:4ft  P«T  NR  I  MTCRnMETEDROLOGY 

START  DATE 4  Hay  t9?9  (DAY  |?4»  SAN  H1COI  AS  IS!  AND,  CAL 

»  FRTTMATFD  MICROHF  TFriROl  OGICAL  PARAMFTFRB  AT  TFN  METERS: 


PRINT  DATF;  11  .TUN  l?Rft 

DATA  SAMP  I  INS  R ATF  (All  rMANNF  l  Si:  A/M 1 n 
DATA  AUFRAGJNG  PERIOD:  3ft  Mirt 


AIR  TEMP. 

WIND  SPFFD 

DFW  POINT 

TFMP .STRUC. 

BAR  PRFS. 

BIU  K  WT  TFMP 

AIR-WT  TFMP 

POT-WT  TFMP 

VlR-Wl  TFMP 

V. POT-WT  TFMP 

(Celsius) 

(Meter /ser ) 

(Celsius) 

(Kel . *M-?/3> 

(Millibar ) 

(Celsi ns) 

(Kelvm  > 

(Kel v i n ) 

(Kelvin) 

(Kelvin ) 

11.860 

7.01 

9.7? 

NO  DATA 

1016.51 

13.402 

-1 .543 

-1 .445 

-0.256 

-0 • 158 

HFIGHT 

POT.TFMP 

VTR . TEMP . 

V. POT. TFMP . 

ABS  .HI IMTD. 

RFL .HUMID . 

SPFC.HMMTD, 

VAP .PRFS. 

S. VAP  -PRES . 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsi us) 

(Celsius) 

(Kg/*3> 

(Percent ) 

(Kg/Kg) 

(Mill ibars) 

(Mt  2 libars  > 

(Kel . vM-2/3) 

in.no 

11.958 

13.147 

13.245 

9. 186F-03 

86,72 

7 . 477F -(13 

12.083 

13.933 

no  data 

•  BUI  K  AERODYNAMIC  CALCINATIONS  BARFD  ON  ABOVF  ESTIMATED  VAi  UES  AT  TFN  MFTFBS  (FRIEHF  ET  A».,197R>: 


TNFFBRPD 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦■Stable,  -*lln  stable) 
-0.142  AT  GMH 

geometric  HFAN  kficht 

( Meter )  GMM*«(71*Z2)l/? 
12.99 

2/1  AT  GMH 

-0 .16.1 

7/L  AT  10  METERS 
-0 . 125 

MON IN-OBUKHnv  LFNGTH 
(Meters) 

-7.988E  01 


Fl  IIX  PARAMFTFRS 
<  ♦-LIP  DOWN) 


MOMFNTHM  FLUX 
(Nt/e2) 

-6.63F-02 

HUMIDITY  FdlX 
(Kq/sec  n?) 

2.30E-05 

1AT.HFAT  FLUX 
(Wat  ts/r*?> 

5.68F  01 

SFN.HEAT  FlUX 
(«4tts/f*2) 

1 . 4?E  01 

SKY  ANn  SOI  AR  HEAT  Fl  HI 
(Wat 

1 . 27E  01 

TOTAL  HEAT  BUDGET  Fl  UX 
(Uatt*/n2> 

B.37E  ft! 


TNFFRRFD 

SCAI  INC  PARAMFTFRS 


FRICTION  VFI  OCITY 

( Meter*/ser  ) 

2.316E-GI 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-R , 024F-H5 

SCALING  PnT.TEMP. 
(Kelvin) 

~4 , 084F-O2 

ROUGHNESS  LENGTH 
(Meters) 

2 . 955F-05 

DRAG  COFF.AT  10  MFTFRS 
( I)  i  wen*  ion  less) 

1 . 092E-03 


1NFFRRFD  MEAN  VFRTICAI 
VFLOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
< Meter 2/ser2> 
-5.364E-02 

WITH  APS.  HUMIDITY 
(Meter  Kg/ser  «3) 
2.299F-05 

WITH  POT .TFMPERATURF 
(Meter  Kel . /sec ) 

1  . 131E-02 


MJSCFLLANFOUS 


AIR  DENSITY 
(Kg/*3) 

1.2369 

AIR  SPECIFIC  HEAT 
(  ITcal . /Kg  Kel . > 
2.4160E  02 

WATER  LAT.HFAT  VAP . 
(ITcal. /Kg) 

5.9061E  05 

VAP. PRES. AT  UT  LFVEL 
(Millibar  > 

15.435 

APS. HUMID. AT  WT  LFVEL 
(Kg/n3) 

1  •  167E-0? 

BAR  .PRFS. AT  UT  I  FVEL 
(Millibar ) 

1017.71 


BOUFN  RATIO 
(no  units) 
0.249 


»  MFASUREHFNT  error  ana1  YSIS  OF  PARAMFTERS  LISTED  IN  PFRCFNT  MFAN  ERROR  as  COMPUTED  FROM  CONSTTTLIFNT  MFASUREMFNT  ACCURACIES. 
TOP  ROW  ARF  PROFILE  FRROR  VAI  UFS  AND  BOTTOM  ROW  ARF  BUI  X  AFRODYNAMIC  FRROR  VAIIIFS.  AIL  VAI  HFS  ARE  APPROXIMATE  AND  ARE  ‘♦or-' 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  OH 

momentum 

Fl  IIX 

l  AT .HFAT 
Fl  IIX 

SFN.HEAT 

Fl  IIX 

SKY  RAD. 
FLUX 

TOTAI  HEAT 
FLUX 

BOUFN 

RATIO 

FRICTION 
VFI  OCITY 

SCL . SPEC 
HUMIDITY 

SCI  .POT. 
TEMP  . 

ROUGH . 

I  FNGTH 

DRAG 

CUFF 

1577 

1577 

1547 

1097 

1163 

117 

1363 

3053 

773 

1123 

393 

973 

1543 

1653 

1657 

467 

447 

933 

113 

343 

1377 

233 

673 

1  163 

433 

403 

•  CONTINUED  BEl  OW 


RUN  NUMBFR 
START  T IMF 
START  DATE 


7905041120ft 
2:  0:40  PST 
4  May  1979  (DAY  1 24) 


MARINE  SURFACE  L AYFR 
NR  I  MICROMETEOROLOGY 
SAN  NICOLAS  ISI  AND,  CAl 


PRINT  DATE:  11  JUN  19RI1 

DATA  SAMP  I  TNG  R ATF  (AIL  CHANNEL S) :  6/Min 
DATA  AVFRAGING  PFRIOD:  3ft  Min 


•  COMPOSITF  PROFIIF  AND  BUIK  AFRODYNAMIC  DFRIVFD  PARAMFTFR  VAI  I  IF  WMCHTFD  AS  A  FUNCTION  OF  THF  ABOVE  RFSPFCTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWFR  LIMIT  OF  THE  CORRESPOND  TNG  MFASURFM ENT  UNCERTAINTY  INDICATED  IN  (  I: 


RTARTI  ITY 


FLUX  PARAMETERS 

<  *=UP  ,-aDOWN)  SCA*  TNG  PARAMFTFRS 


GRAD. RICHARDSON  NUMBFR 
( ♦«*»  table ,  -elbt  s  table ) 
-0.118  100?]  AT  GMH 

C-EOMF TRIG  MFAN  HFIGHT 
(Meter)  CHN»<71«Z2>t/? 
12.99 

7./L  AT  GMH 
-n.137  fft.021 

7/L  AT  JO  METERS 
-ft. 105  I  ft  .  (12 ) 

MONTN-OBUKHOV  LFNGTH 
(Meters) 

-9.505E  01 


MOMENTUM  FLUX 
(Nt/e?) 

-6.59F-02  (  6  .  0E-02 1 

HUMIDITY  Fl  MX 
(Kg /sec  «?) 

2.2/iF-ftS  18.1)8-1)6) 

I  AT  HEAT  Fl  UX 
(Watt«./e2) 

5.58E  ft  I  [  ?  .  0E  +  ii  i  ) 

SFN  -HFAT  Fl  UX 
(Wat i«/n? > 

1  . 1  IF  01  [3.0F+001 

SKY  AND  SOI  AR  HEAT  FlUX 
(Watt  «i/e? ) 

1  . 27F  (U 

TOTAL  HFAT  BUDGET  FLUX 
( Wa  1 t  s/e? ) 

R.13F  01  M.flF*011 

BOUFN  RATIO 

(Of  l|01  *■) 

ft. 219  10. 081 


FRICTION  VFI  OCITY 
(Meter  s/sec ) 

2.309F-01  16.0E-021 

5CAI  TNG  GPFC.HUMTO. 
(Kg/Kg) 

-7.771F-05  13. OF -051 

SCAl  ING  POT.TFMP  . 

(Kel  vi  n ) 

-3 . 267F-02  12.0E-0?) 

PflUGHNFSS  LFNGTH 
<  Meters ) 

2 . 904F-05  {  6  .  OF -05  1 

DRAG  CHEF , A T  10  MFTFRS 
(Meters) 

L.lUH-Ui  (4,  OF -04 1 


»  DIFFERENCE  BFTWFEN  THE  PROFIIF  AND  BUIK  AERODYNAMIC  DfRJVFD  PARAMF  IFR  VAi  UFS  AS  COMPUTED  VIA  THF  STANDARD  DEVI  AT  ION  FROM  FTTMFR  1N» 
ABOVE  WFIGHTFD  COMPOSITE  VAI  I  IF  OR  MEASUREMENT  UNCERTAINTY  VAI  I  IF  (WHtrH  FVFR  ABSOI  DTE  VAMIE  IS  IARCFR).  AIL  VAI  1 1»  S  A»F 
I  T8TE0  IN  PERCENT  DIFFERENCE  AND  aRE  -♦or-*: 


GRAD. RICH, 

z/i 

MOMFNTLIM 

i at  heat 

SEN  HFAT 

SKY  RAD. 

TOTAI  HFAT 

BOWEN 

FRICTION 

sn  .  spf  r 

sn  .pot 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

El  IIX 

Fl  IIX 

El  UX 

Fl  IIX 

Ft  IIX 

RATIO 

VEI  OCI1Y 

HI  'M  Dm 

TEMP 

1  FNCIH 

MR  E 

20* 

193 

23 

63 

283 

03 

93 

243 

IT 

43 

373 

1» 

V. 

•  fND  OE  DATA  RUN 
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MARINE  SURFACE  I  AVER  HICROMETFORQI  0GICA1  EXPERIMENT 


NAVAl  RESEARCH  LABORATORY 
ATMOUpHER  T C  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RFSFARCH  STATION 
SAN  NT COl  AS  ISiAND,  CAI  1FORNTA 

*  •  «  •  MirROMETEOROi  OCICA)  DATA  *  »  *  « 


RUN  NUMBER  : 

/905040?  TR 

PRINT  DATE ; 

11  JUN  I960 

START  TIME; 

P  30 : 50  PST 

DATA  SAMPI  ING  PATE  (All.  CHANNELS):  6/Mi 

n 

F  ND  I  THE  : 

3:  0  i  40  P’if 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

4  May  1979 

DAY  124) 

NOMENCLATURE 

1  =UPPFR  LEVEi  ,  2*1  OWER  LEVEL 

> 

ANA)  fir.  CHANNEL  HAU  DATA 

AVERAGE  VDO 

Nr.  .  Oil 

No  .  01 

No  .  0? 

Nn  .  03 

Np  .  04 

No  .  05 

No  .  06 

No  ,  07 

No  ■  08 

No  .  09 

UOI  T  RFF  A 

TFMP  .  STRUT' 

TEMP . STRUC 

2  Dm  POINT  1 

DFW  POINT? 

WIND  SPFFD1 

WIND  SPEFD? 

BAR .PRES. 2 

SKY  RAD, 

WIND  DIR. 

6  .  ?«fi 

0  .  flfll 

O.OOI 

5.051 

5.05? 

3.4P9 

3.349 

5  0415 

-0 • 091 

4.758 

No  .  1  o 

No  .  1  | 

No .  1  ? 

N  o  .  1  3 

No.  14 

No  .  15 

No  .  16 

No  .  17 

BULK  Uf  IfMP 

AC  FRFquFNCY  AC  VOI  TACE 

NANIIAf  FLAG 

7FRO  REF. 

SPARF  A 

SPARE  B 

VOI  T  ,  RFF  .  B 

<  .  743 

3  .  R56 

2.518 

0 . 001 

0.001 

0.001 

0.001 

6  205 

. 

DIGITAL  CHANNEi  pftTA 

(AVERAGF)  : 

FRCARPMENT  data,  FTEID  CALIBRATION  and 

WIND  SPEED  ESCARPMENT  CORRECTIONS; 

No  .  1 

No  .3 

UPWIND  NEAR 

UPWIND  1  AND 

DP1FCAI 

DP2FCAI 

WTBFTAL 

WS1 F  r: 

WS2FC 

ATR  TEMP . 1 

AIR  TFMP  .? 

HETGHT/LFNGTH 

PATH(Meter*> 

(Volt*) 

(Volt*) 

(Volt*) 

(Coeff . > 

(Coeff . ) 

1411  \ 17149 

14P1  118379 

0.157 

96 

-o .  nnv 

n  .  n  o  « 

o .  non 

0 .993 

0.959 

a 

SYSTEM  HOUSE  KEEP  TNG  PARAMETERS  TRANSi 

ATFD  INTO  ENGINEERING  UNITS 

MANHAI  FLAG 

ERROR  COUNT 

DATA  BASE 

VOI  T. REF  .  DEV 

vm  T.REF.OEU 

7FRO  REF . OF V 

AC  vm  T  .  FI  IJX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scan*) 

(No . «can*> 

(Nc . *rart*> 

A(No . > . 005V ) 

B<  No . > ,005V) 

(No . > . nn?v) 

(No . >5V ) 

(No . >1H7 ) 

(VAC) 

(Hz  > 

0 

0 

180 

0 

0 

0 

0 

0 

115  2 

f.9 . 86 

- 

OBSERVED  MTCROMETFOROI  on 

I CAI  PARAMETERS  (TNCIUDTNG 

THE  ABOVE  CAI. 

AND  ESCARPMENT  CORRECTIONS)  TRANSI  ATFD  INTO  ENGINEERING  UNITS: 

AIR  TEMPI 

R  TNI)  SPEED1 

DFW  POINTI 

TEMP. STRUC. 1 

WIND  DTR. 

BAR  PRES. 1 

SKY  RAD. 

pill  K  WT  TEMP 

MEAN  AIR  TEMP 

(Teltlu*) 

<  Me  ter /ser > 

(Cels) «*> 

(Ke)  .  vM-2/,3) 

( Deq .True) 

( Hi  1 1  mar  ) 

<Uatt/«?) 

( Cel  *i  ii*  > 

(Kel v i n ) 

1  !  .  7t  5 

A ,  A? 

9.85 

NO  DATA 

306.8 

1015.5? 

1 ,?7E  0) 

13. 391 

284.936 

ATR  TEMP  2 

UTN0  SPFEP? 

DFW  PflJNT? 

TEMP .STRUC.? 

TinF  TAPI  E 

BAR .PRES. 2 

(C*l*«  u*) 

( He  »er/*#r  ) 

(Cel*»u*> 

(Kel • vM-?/3> 

(Meter  MSL  > 

(Millibar) 

11  .818 

6.36 

9.79 

NO  DATA 

0.23 

1016.6? 

CAI  CUI  ATFD  H 

ICRflME  TFUROLOUTCAL  PARAMETERS: 

HEIGHT,  Z1 

POT . TFMP .  1 

VTR .TEMP ■ 1 

V. POT, TFMP . 1 

ABS. HUMID. J 

REI  .HUMID .  1 

SPEC  .  HI  IMTD  .  1 

VAP .PRES. 1 

S. VAP . PRFS . 1 

RFF. INDEX  1 

(Meter*) 

(Celsiu*) 

(Celsiu*) 

(C*l*i"*> 

(K.j/r*3> 

(Percent ) 

(Kn/Kq) 

(Millibar ) 

(Mill  lbar 5 

(Kel . vM-2/3) 

IP  .  35 

1 1  . 895 

t  3.01? 

13.19? 

9 . 2A0F-03 

8R.31 

7 . 490F-03 

1?. 174 

11  787 

NO  DATA 

HEIGHT,  7? 

POT. temp  ? 

VTR . TEMP . ? 

V.  POT. TFMP .? 

ABS . HUMID. ? 

REI  . HUNT  D . ? 

SPEC . HUMID . 2 

VAP .PRES  2 

S . VAP . PRES.? 

RFF. INDEX  ? 

(Meter*) 

(Cel*i w*  > 

(Celsi  ««*> 

(Cel *i v* ) 

<Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Ke) . vM-2/3) 

9  .  ?0 

1  l  .  9?R 

13.130 

1 3 . ??1 

9 . 22RF-D3 

87.?3 

7.459F-03 

12. 13R 

13.914 

NO  DATA 

«  CONTINUED  BFI  ON 


RUN  NUMBER 
START  TIME 
START  DATE 


7905040230 
? : 30 : 50  PST 
4  May  1979  (DAY  1?4> 


HARTNE  SHRFACF  l  AYFR 
NRI  HTCROMETEOROI  OGY 
SAN  NTCOL AS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1900 

DATA  SANPl INC  RATE  (AIL  CHANNELS) :  6/Min 

DATA  AVERAGING  PFRIOD:  30  Mm 

NOMFNri  ATIIRF  :  1*UPPFR  I  EVFI,  ,  2=  I  OUf R  l  EVEI 


•  PROFILE  rALCUlATIONS  BASFD  ON  ABOVE  QBSFRVEt)  AND  CAI  CIH  ATFD  VALUES  <  BHSJNGFR  ,  1973)  : 


FLUX  PARAMETERS 

STABTI  ITY 

(♦■IIP  ,  -»DOUN> 

SCAI  TNG  PARAMETERS 

PART I A*  DERIVATIVES 

PROFILE  51  OPEL 
(♦=INCR.WITH  HEIGHT) 


GRA0 . R  f  cmardson  number 

(♦<S»*hlp, -»Hnst*b\p) 
-0.146  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
c Meter >  GMH* <  71  #72)1/2 
1299 

7/L  AT  GMH 
-0.167 

7/L  AT  10  METFRS 
-0.129 

7/L  AT  Z1 
-0.236 


7/L  AT  7? 

-n  .  110 

MONTN-nRI  IKHHV  IFNGTH 
(Meter  *  > 

-7.7R1E  01 


MOMENTUM  FLUX 
(Nt /r?) 

-5.45E-02 

HUMIDITY  FI  MX 
<Kq/«eC  n?) 

1  .9VE-05 

l  AT.  HEAT  FI  HX 
(Uatt*/*2) 

4 . 93F  0 1 

UFN.HEAT  FI  UX 
(Uatt*/*?) 

A.41E  00 

SXY  ANI)  SOLAR  HEAT  FLUX 

<U4tt»/M2) 

1  . 27E  01 

TOTAI  HFAT  BUDGET  FLUX 

<hl«tt*/M?) 

7.04E  01 


FRICTION  VEI  nCITY 
(Met #p«;/«r  ) 

2. 098F-01 

SCAI  TNG  SPEC  HUMD . 
(Kg/Kg) 

-7.677E-05 


SCALING  POT .  TFMP . 
(Kel win) 

-3.203E-0? 


ROUGHNESS  LENGTH 
( Me  ♦  er  9  > 

1  939F-C15 


DRAG  COFE.  AT  10  METERS 
(Dimension)***) 
i  .  3361.  -03 


GENERAI  FORM • DN/D7= 
r  (N1-N?)  1/TI  r><71  /72) ■ 
(Z1»Z2)1/21 

N*UTN0  SPEFD  (M/*er ) 
Z-HEIGHT  (hM«?r«) 
DWS/D7»  2.95E-0? 


N-SPFC , HUMIDITY  <Kq/Kg> 
7-HFTGHT  (Met»r*) 
DSH/DZ-  -B.92E-06 


N*POT .TEMP . (Kelvin) 
7-HFTGHT  (Meters) 
DPT/D7-  -3.72F-Q3 


GENFRAl  FORM  :  'N'SI  OPE* 

[  (I  nZI-PSD-  O  n72-PSI)  )/ 
TNI -N?l 

N*  UT ND  SPEED  <M/***r  ) 

Z*HE TGHT  < M )  Vert. Avis 
PSI=PRT 1 

US  SLOPF*  1 .  91 F  00 

N=SPEE. HUMIDITY  (Kg/Kq> 
7*HF  TGHT  <M)  Vert.Avi* 
PSI =PSI 2 

SH  SLOPE =  -7.04F  03 

N*P0T . TFMP . (Kelvin) 
7=HETGHT  (M)  Vert . Avi* 
PS1-PST? 

PTK  SL  OPE  *  -1 .6VF  01 

N*LnTEMP . STRUC . (K*M-2/3) 
7»HFIGHT  <M)  Vert 
PSI-NONE 

CTP  SLOPr*NO  DATA 


PSJ  t  AT  71* 
PST  1  AT  /?« 
PSI2  AT  Z1* 
PST?  AT  7P* 


0 . 49? 1 5 1 
0 . 3061 40 
0 .324633 
0. 197499 


ROUEN  RATIO 
(flu  unit*. ) 

0 .171 


»  GFNERAI  mMSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
rUNSTANT 
(No  uni  tO 

0  4 


GRAVITATION 
ArcFI  FRATTON 
(M/*»r  ?) 
9.7959 


PROF T I  E 
TIIR  ,  PRANATl 
NUMBER 
0 . 74 


PROF  T I  F 
TUB  SCHMIDT 
NUMBER 
0 ,74 


BUI  K 

SEN  HEAT 
TRANSF.COFF . 
0 .92E-0T 


BULK 

MOISTURE 
^ BANBE  COEE  . 
1 .32E-03 


ATR  DENSITY 
(Kq/m3) 

1  .2368 


a  GENERA)  NOTE-1: 

Arreracy  1  u*i t«tt#n  evreeded  fnr  meaewrement  of  Profile  Slope  and/or  Partial  Derivative. 
r«ep .» tat  i  on  ever  uteri  by  insertion  of: 


ATR  SPECIFIC  HEAT 
( ITc  al  . /Kq  Kel  ) 
2.4161E  02 


SHI  SH? •  ♦/-  .flAE-3  Kq/Kq. 


WATER  LAT.HEAT  VAP 
(ITral  ./Kg) 

5  9065E  05 


flNUFf.  ON  NT  XT  PAGE 
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RUN  NUMBER:  79flM)4ll23fl  MARINE  SURFACF  t  AYFR 

START  TTMF:  '  t  Til ;  50  PST  NR.  HICROME  TEHROLOCY 

START  DATE:  4  May  1979  (DAY  124)  SAN  N  1  CUt  AS  ISIAND,  CAL 

FST1HAIFD  MU'ROMF  TFOR0I  HOITA!  PARAMFTFRS  AT  TFM  METERS: 


PRINT  PATE:  IT  JIW  1  9Rff 

DATA  SAMP  I  ING  R  AT  F  (ALL  f HANNF  I  S  > :  A/Ml  n 
DATA  AVERAGING  PERIOD:  3f  M»n 


AIR  TEMP. 
( fplM  u*i ) 
1 l .823 


ginn  spffd  dfw  point 

(he«»r/sfi-  1  (C'»Hhih) 
A  39  9.79 


TFM**  .  ST8UC  . 
(Kel . »H-?/3> 
NO  DATA 


PAR  PPFS. 
(Mill ib^r ) 
1  (It  A  .53 


BUI  K  MI  TFMP 
(Celsi  us) 
13.391 


AIR-WT  TEMP 
(Kelvml 
-1  .568 


POT-WT  TEMP 
(Kelvin ) 

-1 .470 


VIR-WT  TFMP 
(Kelvin; 

-0 .275 


V. POT-WT  TEMP 
(Kel  vm  ) 
-0.177 


HFTOHT 

(K“tvr j ) 

in.no 


POT  .  TFMP 
(Celsius) 
1  1  921 


V1R  TFMP  - 
(Celsi us) 
13  116 


V . POT .TFMP . 

(Celsius) 

13.214 


APS  HUMID. 
<Kg/«3) 

9  232E-03 


RFL .HUMID. 
(Percent  > 
87.36 


S.’FC  HUHTD  . 
(Kg/Kg) 

7 .463F-03 


VAP .PRES . 
(Mi llibars) 
12.143 


S.  VAR .PRES . 
(Mill  ib<sr  s ) 
13.899 


REF. INDEX 
(Kel . eM-2/3 ) 
NO  DATA 


BIIIK  AFROnYNAMTC  V  LCW  AT  TONS  BASF  D  ON  A*OVF  FRT1MATFD  VAl  IJFS  AT  TEN  HFTFRS  (FRIFHE  ET  A>  ,1970): 


INFFRR  L 
STABIl I TY 


FI  HX  PARAMETERS 
(♦-UP , --DOWN) 


TNFFRRFD 

SCALING  PARAMFTFBS 


TNFFRRFD  HFAN  VERTICAL 
VFLOCITY  COVARIANCE  MISCELLANEOUS 


OR  AD . R  J  CHAR  DSON  NMMRFR 
<  +-St  Able,  —Until Able  ) 
-II  190  AT  GMH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter )  GMH*(Z1 *72) 1/2 
12.99 

Z/l  AT  CMH 
-0214 

7/L  AT  10  METFRS 
-0.165 

mown -ota tunny  length 
(Meters) 

-6. 077E  01 


MOMFNTilM  FlUX 
(Nt/r*2) 

-5.31F-0? 

HUMIDITY  F»  MX 
(Kg/*er  «?> 

2.DMF-05 

L  AT  .HFAT  FI  IIX 
(Wetts/M?) 

507E  01 

SFN.HFAT  FI  IIX 
<W*tTs/«2> 

1 . 33F  0 1 

SKY  AND  SOI  AR  HEAT  FlUX 
(Wat  t*/e2> 

1.27E  01 

T0TA1  HFAT  RUDGET  FI  HX 
7.67E  01 


FRICTION  VFLOCITY 
( Merers/ser  > 

2. 071E-01 

SCALING  SPEC- HUMID. 
(Kg/Kg) 

-7.998E-05 

SCAI  I  NO  POT.  TEMP  . 
(Kelvin) 

-5. 136F-0? 

ROUGHNESS  LENGTH 
(Meters) 

1 . R31 £-05 

DRAG  COFE.AT  10  METFRS 
(Dinensionless) 

1 .052E-03 


WITH  LONG.  VFLOCITY 

(Meter?/ser2) 

-4.291E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ser  n3 > 

2 . 050E-05 

WITH  POT.TFMPFRATURF 
(Meter  Kel . /sec ) 

1 .  064E-02 


AIR  DENSITY 
(Kg/*3> 
l .2370 

ATR  SPFCIFIC  HEAT 
( ITeal . /Kg  Kel . ) 
P.41.-.1F  02 

WATER  LAT.HEAT  VAP . 
CITcel . /Kg ) 

5.9063F  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.424 

ABS. HUMID. AT  WT  LEVFI 
<  Kq/«3) 

1  •  166E-0? 

BAR  PRFS  .  AT  UT  I  FVEl 
(Millibar) 

1017.73 


BOWFN  RATIO 
(no  units) 

0 .263 


MEASUREMENT  ERROR  ANA*  YST5  OE  PARAMETERS  L  TSTFD  IN  PFRCFNT  MF  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ABF  PROETI  F  ERROR  VAl  I  IF  S  AND  BOTTOM  ROW  ARE  Blit  K  AERODYNAMIC  ERROR  VALUES.  AIL  VAl  HES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD, R  TCH. 
NO. AT  GMH 

Z/L 

at  inn 

MOMFNTUM 
FI  MX 

LAT.HEAT 
FI  IIX 

SEN  HEAT 
FLUX 

SKY  RAD. 
El  HX 

TOTAI  HEAT 
El  HX 

BOWEN 

RATIO 

FRICTION 
VEI  DC1TY 

SCL. SPEC 
HUMIDITY 

SCL.POT . 
TEMP  . 

ROUGH 

1  ENCTH 

DRAG 

CUFF 

1 61 X 

1617 

1677 

1907 

1227 

117 

1407 

3  POX 

837 

1157 

397 

1037 

1677 

1  647 

1641 

4  NX 

447 

9?X 

117 

337 

1367 

237 

677 

1157 

4  37 

407 

continued  bf.i  nw 


RIJN  NMMHFR 
START  TIME 
START  DATE 


79(l5n402'<n 
2  :  7  f)  :  *1 1)  PRT 
4  May  1979  (DAY  124) 


MARINE  SURFACE  l  AYER 
NRL  MICROMETF UROLOGY 
SAN  NICOLAS  TSI  AND ,  CAI 


*RINT  DATF:  II  JUN  198(1 

DATA  SAMPLING  RATE  (AIL  CHANNELS)  :  6/Mm 
DATA  AVER  AG  In'  PERIOD:  30  Mir. 


COMPOSITE  PROf  II  F  AND  PHI  K  AF RODYNAMIC  DERTVFD  PARAMF1FR  VALUF  WF IG1.TFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  IIMTT  OE  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 

FLUX  PARAMETERS 

STAB  II  ITT  (  a--UP  ,  —DOWN)  SCALING  PaRAMETFRS 


(•RAD ,  RICHARDSON  NUMBER 
(  ♦  * Stable,  —  Unstable) 
-0  .  168  f  0  .  II?  I  AT  GMH 

GFOMETRIC  MEAN  HEIGHT 
(H»ter>  OHM* (71*72)1/2 
12.99 

7/L  AT  GMH 
-0  .  1 9D  I n . 0?1 

7/L  AT  10  METFRS 
-n.146  rn.n2) 

MON  IN -OBUKHOV  LENGTH 
( Meters  > 

-A.831E  n 1 


MOMENTUM  FLUX 
(Nt/*2> 

-5.34F-02  [6.0F-021 

HIIM10TTY  FI  HX 
(Kg/ser 

2,n4E-n5  I R . 0E-O61 

LAT.HEAT  FLUX 
(Usttn/e2) 

S.04F  01  f 2.0E+01 1 

SFN.HFAT  FLUX 
(Watt s/e?) 

1  .  1?E  01  r3.(IF  +  001 

SKY  AND  SOI  AR  HEAT  FlIIX 
( Ua  t  t«;/e2 ) 

1 . 27E  0!  tP. 0E*O1 I 

TOTAL  HFAT  BUDGET  FLUX 
(Watts/nO) 

7.5 T.r  01  13.  OF  +  01  1 

BOWFN  RATIO 
(no  units) 
fl.235  10.081 


FRICTION  VELOCITY 
( Meter- n/Sec  ) 

2.077F-01  ( 6 . OF -021 

SCAI  ING  SPFC.HUMTD. 
(Kq/Kg) 

-7 , 87VF- H5  I3.0F-051 

SCAI  ING  POT  .  TEMP  . 
(Kelvl  n) 

-3.690E-02  I2.0F-02I 

ROUGHNESS  LENGTH 
(Meters) 

1.863E-05  I6.0E-051 

DRAG  COFE.AT  |0  HFTFRS 

( Meter n  > 

1  .  1IJ/I  iM  14  ,  OF-041 


DIFFERFNrF  BF1WEEN  THE  PROFILE  AND  Bill  K  AERODYNAMIC  DFRIVFD  PARAMETER  VAl.  IJFS  AS  COMP|ITFD  VIA  THF  STANDARD  DEVIATION  FROM  FTTHER  THE 
ABOVE  UFir.HTFO  COMPOSTTE  VAl  HE  OR  HFASURFMENT  HNCFRTATNTY  VAl  I  IF  (WHICH  EVER  ABSOI  UTF  VALUE  tfi  IARGFR).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIEEfRENrE  AND  ARE  -♦nr--, 


GRAD. RICH 
NO  AT  GMH 

z/i 

AT  1  OH 

MOMENTUM  1 
FLUX 

AT  HEAT 
FI  IIX 

SFN.HFAT 

FLUX 

SKY  RAD. 
El  IIX 

TOlAi  HEAT 
FI  IIX 

BOWEN 

RATIO 

FRICTION 
VFI  OCITY 

sn  .SPEC 
HUMIDITY 

SCL.POT. 
TEMP  . 

ROUGH, 
t  ENCTH 

DRAG 

COFF 

137 

127 

17 

27 

227 

07 

57 

217 

17 

27 

297 

17 

iS7 

END  OF  DATA  RUN 
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MARINE  SURFACE  l  AVER  MICROMFTFQRQt  OCICAL  FXPERINFNT 

NAUAL  RESEARCH  I  ABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  INF  ATMOSPHERIC  RESEARCH  STATION 
SAN  NT  COLAS  IS!  AND,  CALIFORNIA 

«  «  •  •  HTCROHETFORni  OCICAL  DATA  •  *  *  * 


RUN  NUMBER. 
START  TIME: 
END  TIHF: 
START  DATE  i 


7905Q40300 
1:  0:50  PST 
3:30:40  PST 
4  May  1979  (DAY  l?4) 


«  ANALOG  CHANNEL  RAW  DATA  <  AVERAGE  VDC): 


PRINT  DATF:  tl  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNFIS):  6/Mirt 

DATA  AVERAGING  PERIOD:  30  Min 

NnMFNCI  ATURF:  1 'UPPER  LEVEI  ,  2-lQWER  •  FVEI 


No  .00 

VOl  T  .  OFF  .  A 
6.205 


No.  01  No  .  0?  No.  0.1 

TFMP .STRUC. 1  TFMP. STRUC. 2  PFU  POTNT1 
0.001  0.001  5. OPS 


No  .04 

DFy  POINT? 
5.080 


No  .  05 

WIND  SPFFDl 
3.371 


No  .  06 

MIND  RPFFO? 
3 . 3?t 


No  .07 
BAR .PRFS. ? 
5.038 


No  .08 
SKY  RAD. 
-0.091 


Nrt  .  1  0 

Nn.  ii 

No  .  1? 

No  13 

No  .  14 

No  .  15 

No.  1  6 

BULK  WT 

TEMP  AC  FREQUENCY 

AC  VO«  TAGF 

MANUAL  Fl  AC 

7FRO  RFF 

SPARE  A 

SPARF  ft 

3.7?? 

3.878 

2.518 

0 . 001 

n .  ooi 

0.001 

0.001 

No  .  17 

vni  T.RFF.b 

6.205 


«  DIGITAL  CHANNFI  RAN  DATA  (AVERAGE); 


ESCARPMENT  DATA , 


FIF1  D  CA1  I BR  A 1 1  ON  AMD  WIND  SPEFp 


ESCARPMENT  CORRECT  IONS  : 


No.  1 

No.? 

UPWIND  NFAR 

UPWIND  ■  AND 

DPIfCAl 

DP?FCAL 

WTBFCAL 

WS1EC 

AIR 

TEMP  .  1 

ATR  TEMP. 2 

HEJCHT/LFNGTH 

PATH(Meters) 

(Volts) 

(Volt*.) 

(Volts) 

(Coeff 

141  1 

1  1 l 777 1 

1 4?1  118910 

0  .  183 

9? 

-0  .  009 

0  .  000 

0 . 000 

0.99? 

»  SYSTEM  HnuSEKFEPlNG  PARAMETERS  ?RAN«l  ATFD  INTO  ENGINFFRING  UNITS: 


No  .  09 
WIND  DIR. 
4.867 


US2EC 
(Coeff .  ) 
0.9*>? 


MANMAI  FLAG  FBI? HR  COUNT 
(No. scans)  (Nv  'cans) 

0  0 


DATA  BASF 
(No  .  *C  *r>5) 
1R0 


W*T.RFF.DFV  VOlT.BFF.DFV  7FRO  RFF.DFV  AC  VOl  J. FLUX  AC  FRFQ .  FLUX  AC  VOLTAGE 
A  <  No . > . 0  05V )  B<  No .  ) . 0  05V )  (No. >. 002V)  (No.)5V>  (No.)IHr)  (VAC) 

0  0  0  0  0  115-2 


AC  FREQUENCY 
<Ht  ) 

59.88 


*  OBSERVED  MICROMETFORQI  OCICAL  PARAMETERS  ( I NCI  LID  INC  THF  ABOVE  CA>  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP.1 
(Celsius) 

1 1 . 777 

WIND  SPEED! 
(Me ter /sec ) 
6.50 

DEW  POINT I 
(Celsius) 
10.05 

TEMP .STRUC. 1 
( Kel . xM-2/3) 

NO  DATA 

WTND  DIR. 

<  D-g . Tr  ue> 
310  .5 

BAR .PRFS. 1 
(hi  11 ihar  ) 
1015.49 

SKY  RAD. 
(Uatt/m?) 

1  .  ?7E  01 

BULK  WT  TEMP 
(Celsius) 

1  3 . 372 

MEAN  AIR  TFMP 
(Kelvin ) 

284.99  4 

AIR  TEMP. 2 
(Celsius) 

11 .891 

WIND  SPEFO? 
(Meter /ser ) 
6.26 

DEW  POINT2 
(Celsius) 
9.95 

TFMP  STRUC. 2 
(Kel . *M— ?/3 ) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.24 

BAR  PRFS. 2 
(Mi  1 1 1 bar  ) 
1016.59 

•  TA»  CUV  ATFD 

MICR  "METEOROLOGICAL  PARAMETFRS: 

HEIGHT,  ZI 
(Meters) 

TP.  35 

POT. TFMP . 1 
(Celsius) 

1 1 . 957 

VIR.TFMP.l 
( Cel  si  us) 
13.093 

V. POT. TEMP . 1 
(Celsius) 

1 .3 . 27? 

ABS. HUMID. 1 
<K«/m3> 

9 . 384F-03 

BE  1  .HUMID.  1 
(Percent ) 

89, 14 

SPEC .HUMID . 1 
( Kg/Kg ) 
7.593F-03 

VAP .PDFS, 1 
(Mill ihar ) 

1 2 . 34(1 

S.VAP .PRFS. 1 
(Mil libar ) 

1 3 . 843 

REF. INDEX  1 
(Kel  . kM— ?/3> 
NO  DATA 

HEIGHT,  7? 
(Meters) 

9 .  ?0 

POT. TFMP .? 
(Celsius ) 

11 .981 

VTR .TEMP .2 

(Celsius) 

13.198 

V. POT  .TFMP  .2 
(Celsi us) 

1 3 . ?R9 

A BS. HUMID? 

(Kg/m3> 

9.330E-03 

RFL .HUM ID. 2 
(Percent ) 
B7.91 

SPFC. HUMID.? 
(Kg/Kg  > 

7 , 544F-03 

VAP . PRES . P 
(Millibar ) 

1 2 . ?74 

S . VAP. PRES. 2 
(Millibar ) 
13.963 

REF.INOFX  2 
(Kel .xM-2/3) 
NO  DATA 

«  CONTINUED 

bei  nu 

run  NUMBER 
START  T IMF 
START  DATF 

:  7905040300 
:  3:  0:50  PST 

4  May  1979  (DAY  1?4) 

MARINE  SURFACE  LAYER 

HR!  MTCROMETFOROLOGY 

SAN  NTCOLAS  tSIAND,  CAI 

PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (AIL  CHANNFLS) :  6/Min 
DATA  AVERAGING  PERIOD:  3n  Min 

NOMFNC.I  ATURF  ;  1-DPPFR  »  FVFL  ,  2*1  ONER  L6VEI 

«  PROFILE  CALCIM  ATTONS  BASED  ON  ABOVF  OBSFPVFO  AND  CAI  TUI  ATFD  VAMIFS  ( BHSINGER ,  1 97J)  : 


STABTl  TTY 


CRAD  RITHA' DSOn  LUMBER 
(♦-^Stable,  -  i*1  ilobl#) 

-  0 . 1 Z4  AT  GMH 

HFOMFIRtr:  MEAN  HF  T  GHT 
(Meter)  GMH-  (  Z1  *72  )  t  /? 
12.99 

7/L  AT  GMM 
-fl  .143 

7/L  AT  10  METERS 

-o.no 

Z/L  AT  Z1 
-0.20? 

7/L  AT  7? 

-0  .101 

MON 1 N-DpMK  HOV  I  FNGTM 
( Meter  s ) 

-» . 067E  01 


FLUX  PARAMETFRS 
( t»||p,  -.DOWN) 


MOMENTUM  FLUX 
(Nt/mZ) 

-4 . 40E-02 

HUMIDITY  FI  MX 
(Kg /see  n?) 

1  76F-05 

LAY  HEAT  FI  MX 
(Watts/nZ) 

4.35F  01 

KFN  ■  HEAT  ElllX 
(Wa»t«/n2) 

5.396  00 

SKY  AND  SOLAR  MEAT  Fl  MX 
(Watts /m?> 

1  .276  01 

TOTAI  Hf AT  BUDGET  FLUX 
(Wat f«/n?> 

6.166  Ot 


SCALING  PARAMETFRS 


FRICTION  VELOCITY 
(Meters/ser ) 

1 . R866-0 1 

SCALING  SPFC.HUMD. 
(Kg/Kg) 

-7.5456-1)5 


SCALING  POT.  TFMP. 
(Ke  Ivin) 

-? . 2826-0? 


ROUGHNFSS  LENGTH 
(M*»t*rs) 
t . 1R5F-05 


DRAG  COFF .  AT  10  HATERS 
(Dimensionless) 

I . 12SF- 03 


PARTTAl  DERIVATIVES 


GFNFRAI  FORM:DN/D7- 
I (N1-N2) 1/M  n < Z1 /72)e 
<Zt«Z2M/2T 

N-WTND  SPFFD  < M/sec) 
Z-HEIPHT  (Meters) 
DMS/D7*  2.7?F-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
7-HFTGHT  ( Meter s  > 
DSH/DZ-  -8.92F-06 


N-POT . TEMP , (Kelvin ) 
7»HF TGMT 

DPT/D7-  -2.70F-03 


PROF  II  6  Si  OPES 
( ♦  * INCR .WITH  HFTGHT) 


GFNFRAI  FORM:  'N'SLOPE* 
r  (I  nZl  -PSI  >-  <t  n72-PSI )  1/ 
IN1-N2I 

N-MIND  SPEED  <M/«er> 
Z»HFIGHT  <M)  Vert. Axis 
PSI-P5I1 

WS  SLOPE  *  2 . 1?E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HFICHT  (M)  Vert. Am  s 
PSI-PSI2 

SH  SLOPE*  -7.tAF  03 

N-POT. TEMP. (Kelvin) 
7-HFIGHT  (H)  Verl.Anis 
PSI-PSI2 

PTK  SI  OPE*  -2.37F  01 

N-LnTEHP .STRUC. (K*M-2/3> 
7-HEIGHT  (M)  Vert  . At  is 
PSI-NONF 

CT2  SLOPE-NO  DATA 


PSI1  AT  71-  0.445551 

PSM  AT  7?.  0  .  ?731  40 

PS 12  AT  Zl-  0.292558 
PS  1?  AT  7?-  0 . 175?80 


bowen  ratio 

(nn  #nii«) 

0 .124 


»  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROF  Tl  F 

PROF  Tl  F 

Bm  K 

BULK 

CONSTANT 

ACCE‘  FRATTON 

TUP  ,  prandti 

TIIR  SCHMIDT 

SFN  HFAT 

MOISTURE 

AYR  DENI 

(No  units) 

(M/sec  2) 

Nl  IMBFR 

NUMBER 

TRANSF  COFF  . 

TRANSF  COFF , 

(Kg/m3) 

0.4 

9.7959 

0.74 

0.74 

0.92F-03 

I . 32F-03 

1  .2364 

•  general  NOTF-l  i 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Blcpe  and/or  Partial  Derivative. 
Computation  e«»rtferi  by  insertion  of: 


AIR  SPECIFIC  HFAT 
UTcal./Kg  Kel.) 
24tfc3E  12 


SHI -SH?-  ♦/-  DPI -3  Kg/Kg. 


WATER  LAT.HEAT  VAP. 
(ITral./Kg) 

5.90626  «5 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER  :  7905O4O3DO  MARINE  SURFACE  LAYER 

START  T  TMF :  3:  0:50  PST  NRL  N ICR  ONETE  HR  OL  OG  Y 

START  DATE:  4  May  1979  (DAY  t?4>  5AN  NTCOl  AS  ISLAND,  CAL 

*  ESTIMATED  MIOROMETEORni  OGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP.  WIND  SPEED  DEU  PPTNT  TEMP.STRUC,  BAR. PRES. 

(Cel**u*l)  <M*t*r/w>  <Cel*tuO  <K»I.*M-?/3)  (Millibar! 

11.877  6.29  9 . 96  NO  DATA  1016.49 

HEIGHT  POT. TEMP.  UTR.TPMP.  V. POT. TEMP,  ARS . HUMID. 

(Meter*)  (Celsius)  (Celsius)  (Ce\*iu*)  <Kq/M3) 

10.00  11.975  13.186  13.PR4  9.337E-03 

•  BUI  K  AERODYNAMIC  CALCULATIONS  BASFO  ON  ABOVE  ESTIMATED  VAI  UES  AT 


PRINT  DATE:  11  JlIN  19B0 

DATA  RAMP l  TNG  RATE  (All  THANNFlS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


BUI  K  WT  TFMP  AIR-WT  TFMP  POT-WT  TEMP  VIR-WT  TEMP  V.POT-WT  TEMP 
(Celst  wO  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

13.37?  -1.494  -1.396  -0.1B6  -0.ORB 

RFL.HIIMTD.  SPEC  .  HI  IMT  D  .  VAP  .  PRES  .  S.  VAP. PRES.  REE.TNDEX 
(Percent)  (Kq/Kq)  (Millibar*)  (Millibar*)  (Kel . »H-2/3> 

88.06  7.550E-03  1?.?B3  13.949  NO  DATA 

TEN  METFRS  (FRIEHE  ET  A'  ,1970): 


INFERRED  FI  HX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  DOWN)  SCALING  PARAMETERS  VFLOCITY  COVARIANCE  MISCELLANEOUS 


GRAD . RTCHARDSON  NUMBER 
( ♦*Stable,--Mn*tabl«» ) 
-0.190  AT  GNH 

GEOMETRIC  MEAN  HFIGHT 
(Meter)  GMH- (71 *72 >1/2 
12.99 

2/1  AT  GMH 
-0.214 

7/L  AT  10  METFRS 
-0 . 165 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-6.063E  01 


MOMENTUM  FLUX 
(Nt/*2> 

-5 . 1 1 E  -  0  2 

HUMTDtTY  FLUX 
(Kg/sec  *?> 

1 .9PE-05 

l AT . HEAT  FLUX 
(Wat  »*/*2> 

4.75E  01 

SFN.HFAT  FI  UX 
(Watt»/*2> 

1.26F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/*?) 

1 . 27E  01 

TOTAL  HEAT  BUDGET  El  UX 
(Watt*/*?) 

7.28E  01 

POWEN  RATIO 
(no  units) 

0.266 


FRICTION  VFLOCITY 
(Meters/*ec  > 

2. 033E-01 

SGAI  ING  SPEC. HUMID. 
(Kq/Kq) 

-7 . 633E-05 

SCAl  INC  POT  .TEMP  . 
(Kelvin) 

-4.958E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 682E-05 

DRAG  CQEF.AT  10  METFRS 
(I)t*en*\ onless) 

1 . 045E-03 


WITH  LONG.  VFLOCITY 
(Met*r?/*er2) 

-4 . 133F-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ser  «3> 

1 . 91 9E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

1 .0 ORE-0 2 


AIR  DENSITY 
(Kg/*3  ) 

1 .2367 

AIR  SPECIFIC  HEAT 
<  ITcal • /Kg  Kel .  ) 
2.4163E  02 

WATER  LAT.HEAT  VAP. 
(ITcal . /Kq> 

5.9060E  05 

VAP. PRES- AT  WT  LEVEL 
(Mi  1 1 ibar  ) 

15.404 

ABS.HUMTO.AT  WT  LEVEL 
( Kg/*3) 

1  . 165E-0? 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar ) 

1017.69 


•  MEASUREMENT  ERROR  AN<  YSIS  OF  PARAMETERS  LTSTFD  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROF I ■  E  f  ROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AFRODYNAMIC  ERROR  VALUES.  AIL  UAL UES  ARE  APPROXIMATE  AND  ARE  '♦or 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT , HFAT 

SFN.HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL  POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  IBM 

FLUX 

FLUX 

FLUX 

FI  IIX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

)  ENC I H 

rOFF 

179X 

1797 

1777 

2047 

1377 

117 

1457 

34t7 

897 

1157 

487 

1097 

1777 

1667 

1667 

46X 

457 

947 

117 

347 

1397 

?3x 

687 

I  177 

4  37 

407 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905040300  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  198(1 

START  TIME :  3:  0:50  PST  NRL  MICROMETEnROLOGY  DATA  SAMPLING  RATE  (All  CHANNFl  S )  .  6/M»r, 

START  DATE:  4  May  1979  (PAY  124)  SAN  NTCOl  AS  I  Si  AND,  CAL  DATA  AVERAGING  PFRIOD:  30  Mm 


*  COMPOSITE  PROETJ  E  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VAI  HE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 

FLUX  PARAMETERS 

STABTI  TTY  (  ♦•-UP, -•DOWN)  SC.  A«  TNG  PARAMETERS 


GRAD.  RICHARDSON  NUMRFR  MOMENTUM  F»  llx  FRICTION  VELOCITY 

(♦■Stable, -rfilnetahl  e)  (NT/*?)  <H*t*f>«i/**r ) 

-n.159  ro.itpl  AT  GMH  -4.9AE-02  (A.flF-021  ?  flOlE-OI  f6.0F-n?l 

RFOMFTR  TC  MEAN  HEIGHT  HUMIDITY  El  UX  SCAl  INC.  SPEC  HUMID. 

(Meter)  GHM«<Z1*7?) 1 /?  (Kq/«*C  *?)  (Kq/Kq) 

1?.99  t  P9E-R5  rft.ftE-flA)  -7.A0«)E-H5  I3.0E-05) 

|  AT.  HEAT  FIUX  SCAl  INC.  POT.  TEMP- 

<U*t  t«/a?)  (Kelvin) 

4.67C  (11  (?  OF *011  -J.0A7F-H2  t2  0F-D21 

SEN  HEAT  FI  UX  ROUGHNFSS  LENGTH 

(Watt*/*?)  ( Meter* ) 

9.67 F  00  t  I . OF *00  1  1 . 54|F-ft5  IA.0F-051 

SKY  AND  SOI  AR  HEAT  Fl  UX  DRAG  COEE  .A1  10  METERS 

(Watt*/*?)  (Meter*  * ) 

1.27E  01  (2  OFtfll)  1  O60)-0.)  I4.0F-D41 

TnTAl  HEAT  BUDGET  FLUX 
(Watt*/*?) 

7  .  II AE  ot  (T  fffartt  I 

BOWEN  RATIO 
<n«  unit*) 

n.??5  cn.oei 


*  DIEFERENCF  BFTWFEN  THE  PR OF  T  l  E  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  V4MIES  AS  rOMPHTFD  VIA  THE  STANDARD  DFVIAltOw  FROM  f  t  T  HE  8  THE 
ABOVE  WEIGHTED  COMPOSITE  VAlllE  OR  MEASUREMENT  UNCERTAINTY  VAI  HE  (WHICH  EVER  ABSOI  UTE  VAI  Uf  IS  IARGER)  All  VAIUES  ABF 
l  TSTCD  TN  PERCENT  DIFFERENCE  AND  ARE  "♦«(*-•: 

GRAD. RICH  7/1  MOMENTUM  IAT.MEAT  SEN. MEAT  SK Y  RAD.  IOTA'  HEAT  BOWEN  FRICTION  SCI  SPFC  SCI  POT  ROUGH  DRAG 

NO.  AT  GMH  AT  IBM  El  MX  El  MX  El  MX  El  MX  E I  UX  RATIO  VFIOCTTY  HUMIDITY  TFMP  l  F  NC*  I H  COLE 

21*  20 X  7X  57  JS7  OX  9*  347  4*  IX  477  ST  *X 


7/1  AT  GMH 

-n.isii  <D.i)?i 

7/L  AT  10  METERS 
-n.i39  ro.n?i 

MONTN-OBUKHOV  LENGTH 
(Meter*) 

-7.PME  01 


•  IR»  OF  MTA  RIIM 
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MARINE  SURFACE  I  AVER  MTCRONF  TFnRCH  flGTCAl  FXPER lHfHT 

NAVAL  RESEARCH  l  ABORATORY 
AThnSPHFRic  PHYSICS  BRANCH 
MAR  I NF  ATMOSPHERIC  RFSfARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  «  •  MTCROMF  TFOROI  nGICAL  DATA  ft  ft  »  * 


RUN  NUMBER 
START  TIME 
END  TIME 

start  datf 


79)15.04"  310 
3:30: 50  P«T 
4;  0:40  PST 
4  Mh y  1979  < DAY  1?4> 


PRINT  DATE:  tl  JUN  19«0 

DATA  SAMP  I  T NO  »ATF  (AIL  CHANNFIS);  6/Hln 

DATA  AVERAGING  PERIOD:  30  Min 

NOMFNCl  ATHRF:  1*UPPFR  l  FUFI  ,  ?»l  DWFR  I  FUEL 


*  ANA!  DO  THANNU  PAN  DATA  ( AUFflAGF  VDTIt 


No.OO 

VOI  T  RFF  .  A 
6-2I15, 


No  .01 

TFMP .SIRUP. 1 

(I  .001 


No  .  0? 

TFHP . STRUT* . 

0.001 


No  .  01 
DFU  POfNTI 
Silt 


No  .  Q4 

DFU  PflTNT? 

sinn 


No  .  OS 

WIND  SPFFOl 
3.660 


No  .  OS 

WIND  SPFFD? 
3.617 


No  .  07 
BAR  PRFS? 

S  .  04? 


No  -OB 
SKY  RAD. 
-0.091 


No  ,  in  Nn . 1 1  No  .  1? 

pill  K  UT  TFMP  AC  FREQUENCY  AC  VOI  TAGF 
1.711  1.9?*)  ?.S19 


No.  1.1  No.  14 

HANIIAI  FI  AC  7FR11  RFF. 
n  .  nm  n  .  nni 


No  .  if. 
SPARE  A 

o .  not 


No .  1  A  No .  I  7 

RPARF  B  901  T  .RFF  .B 

n.om  6.?i)5 


ft  UIUTTAI.  THANNU  PAU  DATA  (AVERAGE) : 


FRCARPMFNT  DATA, 


F  t  FI  D  CAI  I  PR  AT  1  ON  AND 


WTND  SPFFD  ESCARPMENT  CORRECTIONS: 


Not  No.? 

AIR  TFMP.l  ATR  TFMP . ? 
1411  110670  1 4?1  119774 


UPWIND  NF AR  IIPUTNO  I  AND  DP  1  F CAI 
HFICHT/lFNCTM  PATH(H«*tnr«0  (Volt*) 
n.iRi  93  -n.no9 


DP7FCAI 
( Vo  1 1ft ) 

n .  nno 


WTBFCAl 
(Volts) 
n .  nno 


ysiFC 
(Coeff . > 
0 .99? 


SO  .  09 
>IND  DIR. 
5.069 


WS?6C 
(CneCf . > 
0.95? 


*  SYSTEM  NOIIpEKFEPTNC  PARAMETERS  TRANSI  ATFD  INTO  ENGINEERING  UNITS: 


HANUAI  FI  AC.  FRRnR  COUNT  DATA  BARF 
(No. scans)  <No. scans)  (No.ftranO 
n  0  ISO 


VniT.RFF.DFV  gniT.BFF.OFV  7FRfl  RFF.DFV  AC  VQlT.FIMX  AC  FREQ.  FI  MX 
A(Np.>.nnsV)  FKNo  .  >  .  005.V)  <No.).nn?V>  (No.)fV)  (No.MHt) 

n  n  o  n  n 


AC  VOLTAGE 
(VAC) 

11 T.  2 


AC  FREQUENCY 
(H7> 

%9  ,9? 


OBSFRVFD  MICROMF  TFORO!  OCTCA!  PARAMFTFRS  (TNCIMDTNG  THE  ABOVF  CA!.  .  AND  FSCARPHFNT  CORRFCTTONS)  TRANSLATFD  INTO  ENGINEERING  UNTTS: 


AIR  TFMP  1 
(C#»l%\«^) 

1 1 . PAR 

WIND  SpFFDI 
(M-ror/fter  > 

7 . 07 

DFU  POTNT1 
(Cnlfttiift) 

i  ti  ?n 

TPMP .STRUC. 1 
(Kel .hM-2/3) 

NO  DATA 

WIND  DIR. 
(Dftq . True) 
317.4 

BAR .PRES. 1 
(Millibar) 
1013.36 

SKY  RAD, 

(Wat  t/n? ) 

1 . ?7E  0 1 

BULK  UT  TEMP 
(Cel sin«) 
13.360 

MEAN  AIR  TEMP 
(Kel win ) 

?B5 . 000 

AIR  TEMP? 
(Cet<i  hO 

1 1 . 97? 

WIND  SPFFD? 
(M-ter/«ier  ) 

6.0I> 

DCW  POINT? 
(Celfti "ft) 
m.07 

TFMP .STRUC.? 

( K-T . «M-?/3) 

NO  DATA 

TIDF  TABI  F 
(Meter  MSI) 
0.24 

BAR .PDFS. 2 
(Mi  1 li bar  ) 
101^-66 

CAI  CMI  ATFO 

MTCRUME TEOROLOGICAL  F>ARAMCTFRS: 

IGHT,  Z1 
(M-r«r«.) 
10.33 

POT . TFMP  1 
(r«K>  tie) 

1?. 04B 

VTR . TFMP . 1 
(Celei  lift) 
13.197 

V. POT. TFMP.l  ABS. HUMID. 1 
( Celfti "« )  (Kn/e3) 

13.377  9.476F-fll 

RFI  .HUMID. 1 
(Percent > 

89. sn 

SPFC. HUMID. 

(Kij/Kij) 

7.670F-03 

1  UAP.PRFS.l 
(Millibar ) 

1 ? -  465 

S.VAP .PRFfi. 1 
(Hi  1 1  Ibar  > 
11.927 

RFE. INDEX  t 
(Kel .ftM-?/3> 
NO  DATA 

HFTGHT,  7? 

( Meters) 

v.?n 

POT. TFMP •? 
(Cel*l ft*) 
l?. n*3 

VTR . TFMP . ? 
(Cel fti "ft ) 

11 . ?71 

V  POT. TFMP?  ABS. HUMID.? 
(Celsius)  (Kq/«3) 

13.3R1  9.4D3F-03 

RFI .HUMID. 2 
(Percent ) 

Rfl.  14 

SPFC .HUMTO . 
< Kg/Kq ) 
7.6nSF-ft3 

?  VAP  PRES? 
(Millibar) 

1 ? . 374 

S.VAP  PRES. 2 
(Mill ibar ) 

14  039 

REF. INDEX  ? 
(Kel . «M-2/3) 
NO  DATA 

ft  CONTINUED  BF'  nu 


RUN  NIIMHFR 
START  TIME 
ST  AR  T  DATE 


79Hfift  4  0130 
.1:30  :5«l  PST 
4  May  1979  (DAY  1?4> 


MARINE  SURFACE  I  AYER 
NR<  MrCROMETEnROf  HGY 
SAN  NT  CHI  AS  T  SI  AND,  CAI 


PRINT  DATE:  11  JUN  1?fln 

OATA  SAMPLING  RATE  (All  ChANNEIS);  A/ Mm 

DATA  AVERAGING  PERIOD:  30  Mm 

NnMFNCI  AT1IRE  !  1 -UPPER  LFVEI  ,  ?*■  ONER  I  EVEI 


«  PROFILE  TAt  Clll  ATTONS  BASFD  ON  ABDVF  OBSERVED  AND  CAI  Clll  ATFO  VA'  IIFS  <  BIISINGER  ,  1 9731  : 


START!  TTY 


EL*  IX  PARAMETERS 
(+*UP  ,-aDOVN) 


SCALING  PARAMETERS  PARTTA*  DERIVATIVES 


PROFILE  si  opes 
(«*INCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUHBFR 

(  ft-sStabl  e  ,  — -Mnftf  Able) 

-n  .  061  AT  GMH 

sfomftrtc  mfan  hftght 
(Merer)  GMM=(Z1»7?M/? 
i?  .99 

7/L  AT  GMH 
-  0 .073 

//I  AT  ID  MFTFRS 
-0 . 056 

7/L  AT  Z1 

-n ,  m  i 

7/L  AT  7? 

-n .  032 

MONTH- OBUKHOV  I  CNGTH 
( Meters ) 

-1 . 773E  02 


MOMENTUM  FI  OX 
(N  r  /e?) 

-4.50E-02 

HUMIDTTY  FI  MX 
(Kg/«.er  n?) 

1  .67F-05 

l AT. HEAT  FLOX 
(Uatts/«2> 

4.t?F  m 

SEN. HEAT  F!  MX 
(Uatt*/e2) 

3.13E  on 

SXY  AND  SOI  AR  HEAT  FI  MX 
(War  f*/«?) 

1  .  ?7E  01 

TOTAl  HFAT  BUDGET  FLUX 

(Uftf ts/M?) 

5.70F  ni 


FRICTION  VF1  OCITY 
(Metftrs/sec ) 

1 .909F-01 

SCAI  TNG  SPFC.HUMD. 
(Kg/Kg) 

-7. ns7F-ns 


SCALING  POT.  TFMP. 
(Xel win) 

-1  312E-0? 


ROUGHNESS  length 

( Me  t  ftr  ft  ) 

1  .?SSF-0*> 


DRAG  C0FF,  AT  10  MFTFRS 
<I)l«en%tonleftft) 

V.49SF -04 


GFNFRAL  FORM : DN/DZ* 
t (N1-N2) 1/11  n ( 7 1 /72 ) • 
<3!«Z2> 1 /21 

N*MTND  SPFFD  <M/«er) 
Z-MEIGHT  (Meters) 
DUS/D7*  3 . HSF-02 


n-spfc.hmmtdtty  <Kq/xq) 

7-HFTGHT  < Meter* ) 
DSH/DZ-  -B.9PF-0B 


N=POT . TEMP . (Kelvin) 
7* HEIGHT  (Meters) 
DPT /D7-  -t.66F-03 


GENERAL  FORM:  'N'RI  OPE- 
[  (i  nZI-PSI  )-d  n72-PSI  )  ]/ 
1N1-NP1 

N-WTND  SPFFD 
7-HEIGHT  (M)  Vert.  Air  is 
PSI -PST  1 

US  SLOPE*  2 .  I  (IE  00 

N-SPFC. HUMIDITY  <Kq/Kq) 
Z-HFIGHT  <H>  Vert .At is 
PSI-PPI? 

SH  SLOPE-  -7.66F  03 

N-POT.TFMP . (Kelwin) 
7-HFIGHT  <M)  Vert.  Aiiis 
PSI-PST? 

PTK  SI  OPE-  -4.17F  01 

N«LnTEMP .STRUC . (K»M-2/3> 
7*HFIGHT  <  M)  Vert  .  Aft ts 
PSI-NONF 

CT2  SLOPE-NO  DATA 


PS T 1  AT  71*  0.277??? 

PST  1  AT  7?*  0.159BH6 

PS I 2  AT  71-  0.l7fin?7 

PSI?  AT  7?*  I)  .  1  01)371 


BOWEN  RATIO 
(nn  uni  ) 

I)  ,076 


ft  c.LNLRAt  CONSTANTS: 


VON  K ARMAN 
CONSTANT 
(Nn  unitft) 
0.4 


GRAVITATION  PROFTI  F 
ArCFIFRATTON  TIIR  .  PRANDTI 
(M/ft-r  ?)  NUHBFR 

9 . 795.9  0 . 74 


PROFTI  E 
TIIR  .SCHMIDT 
NUMBER 

n  .74 


Bill  K 

SFN  HFAT 
TRANSF.COFF 
n .9?E-03 


BULK 

MOISTURE 
TRANSF.COEF 
1 . 3?F -03 


MISCELLANEOUS 


AIR  DENSITY 
<Kq/«3) 

1 .2361 


Ntw»i  nuim: 

Accuracy  Heitatirn  eteeeded  f«r  measurement  of  Profile  Sl«p*  an<l/«r  Partial  Derivative. 
Camp  >i  tat  i  ni  •  ter  i» ted  by  Intvrllon  nf  r 


AIR  SPFCTFIC  HFAT 
( ITr *1 . /Kq  Kel . ) 
?.416«.F  02 


SHI -SH?*  ♦/-  . #«r-3  Kg/Kq. 


WATER  LAT.HEAT  VAP . 
( ITral  .  /Kq  * 

3  9057E  03 


•  CONTINUED  ON  NEXT  PAC.F 
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RUN  NUMBER  !  7905(1403311  MARINE  RURFACF  I  AYFR 

START  TTMF  :  3: 30.50  PST  NRI  HI CROHFTF HR OLDGY 

START  DATF:  4  May  1979  < DAY  1?4)  SAN  NTCOI  AS  IS1AND,  CAL 

*  FKTTHATFD  MtCROMETFOROI  OGICAL  PARAMETERS  AT  TFN  METERS: 


PRINT  HATE:  11  JUN  l9Bti 

DATA  SAMP  I  TNG  BATF  ( A*  L  THANNFL51:  6/M in 
DATA  AVERAGING  PERIOD :  30  Ml" 


AIR  TFHP. 

WIND  SPFED 

DFU  POINT 

TFMP .STRUC. 

BAR . PRFS . 

BUI  X  WT  TFMP 

AIR -WT  TFMP 

POT-WT  TFMP 

VTR-WT  TFMP 

V, POT-WT  TFMP 

(Cel'iuO 

<  Meter /*•<• ) 

(CelsmO 

(Kel . «H-2/3> 

(Millibar) 

(Cel si u<) 

(Kelvin) 

(Kelvm) 

(Kelvin) 

( Kel  vin  > 

11.960 

6.03 

10.09 

NO  DATA 

1016.57 

13.360 

-1 .401 

-1 .303 

-0 . 081 

0 .017 

HEIGHT 

POT , TEMP . 

VTR .TFMP . 

V. POT. TEMP. 

ASS  .  HI  IMTD. 

REL .HUMTD. 

SPEC  HUMID . 

VAP .PRFS. 

S  .  VAP .PRES. 

REF. INDEX 

( Meters  > 

(C#l*iu*> 

(Celsi  uO 

(0*] *j«* ) 

(Kg/«3> 

(Percent ) 

<Kq/Kg> 

(Millibars) 

(Mill ihars ) 

(Kel  xM-2/3) 

10.00 

1?. OMR 

1 1 . ?79 

13.377 

9 .417E-03 

Rfl  .31) 

7.613F-03 

1? .305 

14.026 

NO  DATA 

»  Bill  K  AERODYNAMIC  CALCIH  ATIONS  BASFD  ON  ABOVE  ESTIMATFD  VALUES  AT  TFN  HFTFBS  (FPIFMF  ET  AL,197«>; 


inferred 

STABILITY 

FI  HX  PARAMETERS 
(♦-UP  DOWN) 

tnffrrfd 

SCALING  PAR AHFTFRS 

INFERRED  MEAN  VFRTTCAI 
VFI  OCITY  COVARIANCE 

MISCELLANEOUS 

GRAD, RICHARDSON  NUMRFR 

MOMFNTUM  FI  (IX 

FRICTION  VFI OCITY 

WITH  LONG.  VFI  OCITY 

AIR  DENSITY 

( ♦-Stable,  —Unit  able) 

<Nt/e?> 

( Meter */ser > 

(Meter 2/ser2 ) 

(Kg/*3 ) 

-0.140  AT  GMH 

-6.24F-02 

2 ■ 247F- 0 l 

-5. 048F-02 

1 .2364 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  Fl  MX 

SCAl  TNG  SPFC  .HUMTD. 

WITH  ABS.  HUMIDITY 

AIR  SPFC1FIC  HEAT 

(M-ter)  GMH* (71*7?) 1 /? 

(Kq/sec  «2) 

(Kg/Kg) 

(Meter  Kg/sec  n3> 

( ITcal  . /Kg  Kel  .  > 

12.99 

2. 01E-O5 

-7.239F-n5 

2.01  IE-05 

2.A164F  02 

Z/l  AT  GMH 

1  AT  ,  MEAT  Fl  UX 

SCAL TNG  POT. TFMP. 

WITH  POT. TFMPFRATURF 

WATFR  l  AT. HEAT  VAP. 

-0.160 

(Wat  tx/r«2> 

(Kel vin ) 

( Meter  Kel . /*ec  > 

(ITcal . /Kg  > 

7/L  AT  10  METERS 

4.97E  01 

-4.535F-0? 

1 .019F-0? 

5.90S5E  05 

0.123 

SFN.HF.AT  Fl  IIX 
<Watt»/e2> 

ROUGHNFSS  LENGTH 
(Meters) 

VAP. PRES. AT  WT  LEVEL 
(Mill  ji>ar  > 

MONTN-OBMKHOV  LFNGTH 
(Meters) 

1 . 27F  01 

2.604F-05 

15.394 

-R.099E  01 

SKY  AND  SOI  AH  HEAT  FLUX 
(Watt  */**2 ) 

1 . 27E  0 1 

TOTAL  HEAT  BUDCET  Fl  HX 
<  Ua  1 1*/«2) 

7.51E  01 

BOUFN  RATIO 

DRAG  COEF.AT  10  METERS 
(Dinensi onless) 

1 . 0R1E-O3 

ABS. HUMTD. AT  WT  LEVEL 
(Kg/r.3) 

(  •  164E-0? 

BAR  PRFS. AT  WT  1  FVEl 
(Millibar  ) 

1017,77 

(no  unit®) 
0.256 


*  MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMFTFBS  t  TSTFD  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTE!*  FROM  CONSTITUENT  MEASUREMENT  ACCURACIFR. 

TOP  ROW  ARE  PROFIT  F  ERROR  VALUES  AND  BOTTOM  ROM  ARF  Kill  K  AFRODYNAMIC  ERROR  VALHFS .  Al  L  VALUER  ARE  APPROXIMATE  AND  ABf  ■♦or-'i 


GRAD. RICH. 

zn 

MOMENTUM 

l  AT. HEAT 

SFN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCI  .SPEC 

SCI  .POT. 

ROUGH  • 

DRAG 

NO. AT  GMH 

AT  10M 

Fl  IIX 

El  IIX 

FLUX 

Fl  IIX 

Fl  HX 

RATIO 

VFI  OCITY 

humidity 

TFMP  . 

LENGTH 

CUFF 

1967 

1967 

1697 

1907 

1527 

117 

1437 

3497 

847 

1137 

677 

1047 

1697 

1601 

1  607 

467 

467 

967 

m 

357 

14?7 

237 

697 

1  197 

437 

407 

»  CONTINUED  RE!  OU 


RUN  NUMBER:  7905040330  MARINE  SURFACF  LAYER 

START  TTMF;  3: 10:  ISO  PST  NRL  HICR  ONE  TEHROLOCY 

START  DATE:  4  May  1979  (DAY  1?4)  SAN  NTCOI  AS  IS!  AND,  CAl. 


PRINT  DATE:  11  JIJN  19Rn 

DATA  SAMPLING  BATF  (Alt  PHANN^LS) :  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 


»  COMPOSTTF  PR OF 1 1  E  AND  M«  K  AFRODYNAMTC  DFRTVFD  PAR AMFTFR  VALUE  WFIGmTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  HE  ASURf  MF  NT  ERRORS 
MITH  THE  LOWER  LTHIT  OF  THE  CORRESPONDING  MEASUREMENT  UNPFRTATNTY  INDICATED  IN  (  ! : 


RTARTI  TTY 


FLUX  PARAMETERS 

(♦■UP,—  DOUN)  SCAl  INC  PARAMETERS 


CRAD. RICHARDSON  NUMBER 
(♦■Stahl*,  —  Unstable) 
-0.104  TO . 0?1  AT  GMH 

RFOMFTR IC  MFAN  HFIGHT 
(Met#r>  GMH*( 7 1*72)1/? 
12.99 

Z/l  AT  CNN 

-0.120  10.021 

7/L  AT  10  ME1FRS 
-0.092  (0.021 

MONTN-OBHKHOV  LENGTH 
<  Meter*) 

-1  . 082E  0? 


MOMFNTUM  FLUX 
(Nt/*2) 

-5 . B7E-02  (A.0F-021 

HUMIDITY  Fl  HX 
(Kg/*ec  m?) 

1.9ME-05  [R, OF- 06 ] 

LAT.HFAT  FLUX 
(Matt*/*:?) 

4.81F  01  (2.0E+011 

SFN  .  MEAT  FLUX 
(Waft*/*2> 

9. 01F  00  ( 1 . QE  +  0  0 1 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt* /eg) 

1 . 27E  01  f 2 . 0E*0 I  1 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  t*/«?) 

7.16F  Of  1 3 . 0F>0 1 1 

BOWEN  RATIO 
(no  unit*) 

0.204  (0.081 


FRICTION  VFI  OCITY 
( Meter  «*/**r  ) 

2174F-01  (A.OE-021 

SCALING  SPEC  HUM ■ U. 
(Kg/Kg) 

-7.170F-05  (3.0F-051 

SCAl  ING  POT.  TEMP  . 
(Kelvin) 

-2 . 473F-02  12 . QE-021 

ROUGHNESS  LFNGTH 
(Meter*) 

2210F-O5  I6.0E-051 

DRAG  CQFF.AT  10  MFTFBS 
(Meter*  > 

1 . 0SAL- •  «*.»  14.  OF -04) 


•  DIEFERENCF  BFTWEFN  the  profile  AND  Bill  K  AERODYNAMIC  DFRTVFD  PARAMETER  VAUJFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 


ABOVE  WEIGHTED  COMPOSITE  VAI  HE  OR  MEASUREMENT  UNCERTAINTY  VAI  ME  (WHICH  F VFR  ABSOI  IJTE  VALUE 

1  1STED  IN  PERCENT  DIFf  F  RFNCF  AND  ARF  ■♦of: 

IS  LARGFR) 

.  AIL  VALUES  ARE 

GRAD. RICH 

Z/L 

MOMFNTUM 

1  AT .HFAT 

SFN . HEAT 

SKY  RAJ . 

TOTAI  HEAT 

BOWEN 

FRICTION 

SCI  .SPEC 

SCI  .POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10H 

Fl  HX 

Fl  HX 

Fl  MX 

Fl  MX 

FLUX 

RATIO 

VF|  OCITY 

humidity 

TFMP  . 

l  ENGTH 

COFF 

387 

367 

177 

107 

557 

07 

157 

487 

97 

17 

687 

127 

71 

•  END  OF  DATA  RUM 
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MARINE  SURFACE  I  AYER  H  JCRflMETFnRQI  OGICAL  FXPF»IHFNT 


NAVAL  RFSFARCH  LABORATORY 
A1M0SPHFR1C  PHYSICS  BRANCH 
MAR  INF  ATMDSPHFRIC  RFf.fARfH  STATION 
SAN  NT  COLA4''  IS!  AND,  CAl  I  FORM  I A 

I  *  «  M I T  R  OMF  T  F  OR  H|  OCICAL  DATA  *  *  »  * 


RUN  NUMBER 
START  T  ThE 
END  TIME 
START  DATE; 


7905040400 
4:  0:50  PST 
4:3t  :  0  PST 
4  Hay  1979  (DAT  1 24 > 


■  ANALOG  CH4NNFI  RAU  DATA  <  AVERAGE  VDC>: 


PRINT  DATF  :  11  JUN  19811 

DATA  CAMPLING  RATE  TAIL  F  HANNF  IS):  6/Min 

DATA  AVFRAGING  PERIOD:  30  Min 

NOME NH  AH IRF  :  1=HPPFR  1  FVFI  ,  2M  OWFR  I  FVFI 


No .  no 

VOI  T  .RFF  .A 
A. 205 


No. 01  No . 0?  No. 03 

TFMP.S1RUC.1  UMP  STRUC. 2  DFy  POTNT1 
0.001  0.001  5.135 


No  .  04 

DFU  POINT? 

5 . 1 29 


No  .  05 

WIND  SPFFD1 
3.315 


No  .  Q6 

WIND  SPFFD2 
3  231 


No  .  07 
BAR  PRFS.2 
5.049 


No  .  08 
SKY  RAD. 
-0 .091 


No . 1 0  No . 1 1  No . 12 

BUI  K  WT  TFMP  AO  FRFQUF NI'Y  AC  VOI  TAOF 
3.705  3  866  2.518 


No. 13  No. 14 

HANUAI  FLAG  7F PO  RFF. 
0.001  11.001 


No  .  15 
SPARF  A 
0.001 


No  16 
SPARF  B 
C  .  001 


No  .  17 

Vfll.T  .  RFF  .  B 
A  2  OS 


•  UtrjTAI  CHANNEL  RAU  DATA  (  AVERAGE  > : 


FSCARPMFNT  DATA,  F IE*  D  CALIBRATION  AND  HIND  SPEFD  ESCARPMENT  CORRECTIONS: 


No  I  No.? 

ATR  TEMP  I  ATR  TEMP.? 
1411  U99R0  1421  121047 


UPUTND  NFAR 

UPUTND  l  AND 

DP1FCAI 

DP2FGAL 

WTBFCAL 

USIFf. 

HFIGHT/LENGTH 

PATH(MeterO 

(Volts) 

( Vo  1  ts ) 

(Volts) 

(Coeff 

0.199 

68 

-0 . 009 

0.000 

0.000 

D  .  992 

*  SYSTEM  HOUSEKEEPING  PARAMF  IFRS  TRANSLATED  INTO  ENCINFFRING  UNITS: 


No  .  09 
WIND  DIR. 
5.253 


US^EC 
(Coef f  .  > 
0 .949 


MANMAI  FI  AC  ERRflR  COUNT  DATA  BASF 
(No. scans)  (Nc. scans)  <No.«c«ns) 
0  n  IRQ 


VniT.RFF.DFU  VOIT  RFF  .DFV  7FRO  RFF.  DFU 
A<No . > . 005V)  B(No . ) . 005V)  (No. >. 002V) 

0  0  0 


AC  VniT.FLUX  AC  FRFQ  .  Fl  HX 
(No . >5V>  (No . >  1 H  r  > 

0  0 


AC  VOl  TAl-F 
( VAC  > 

115.2 


AC  FREIJIIFNCY 
(Hi ) 

59 . 07 


*  OBSERVED  MICROMETFOROI  OCICA1,  PARAMF  TFRS  (TNCIUDINC  THE  ABOVE  CAl  .  AND  FSCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP . 1 
(Celsius) 
l 1 .998 

WIND  SPEED 1 
(Meter /ser ) 
6.4b 

DEW  POINT1 
(Celsi 

10.34 

TFMP . STRUC . 1 
(Kel . *M-2/3) 

NO  DATA 

WIND  DIR . 
(Deg  True) 
323.6 

BAR . PRFS. 1 
(Mi  1 1 1 bar  ) 
1015.66 

SKY  RAD. 
(Uatt/e2> 

1  ?7E  01 

BULK  UT  TFMP 
(Celsius) 

1  3 . 355 

MF  AN  AIR  TFMP 
(Kelvin) 

285.21 1 

ATR  TEMP. 2 
(Celsi ue) 
12.105 

WIND  SPEED2 

(Meter/ser ) 
6.07 

DFW  P0INT2 
(Cels*  us) 
10.25 

TFMP  STRUC .2 

(Kel . xM-?/"> 

NO  DATA 

TIDE  TABLF 
(Meter  MSL ) 
0.21 

BAR .PRFS.2 
(Mi  1 li bar ) 
1016.76 

C A1  cm  ATFD 

MICROMETEUROLOtiTCAL  PARAMETERS: 

HFIGHT,  Z1 
(Meters) 

IP.  35 

POT .TEMP • 1 
(Celsi us> 

12. 178 

VI R .TFMP . 1 
(Celsi  »•»> 
13.341 

V. POT. TEMP. 1  ABS. HUMID- 1 
(Celsius)  (Kg/e3> 

13.520  9.564F-Q3 

RFI  .HIIMTD.  1 
<  Percent  > 
B9.59 

SPEC. HUMID. 1 
(Kg/Kg  1 
7.744F-03 

VAP .PRFS. 1 
(Millibar  > 

1 2 . 586 

S. VAP  PRFS. 1 
(Mi  llibar) 

14  049 

REF.INDFX  1 
< Ke i  «M  ?/ 3 > 
NO  DATA 

HFTGHT,  72 
<H**ters) 

9  .  ?0 

POT . TFMP .? 
(Celsius  > 

1 ? . 1 95 

VTR . TFMP . 2 
(Celsius) 

13 .439 

V. POT. TFMP. 2  ABS. HUMID  2 
(Celsius)  (Kg/e3> 

13.539  9.5UF-D3 

»FL  HUMTD.  2 
( Percent ) 
88.40 

SPFC  HUMID  2 

(Kg/Kg) 

7.695F-03 

VAP . PRFS  2 
(Millibar) 
12.521 

F . VAP . PRL  S . ? 

(Millibar) 

14.163 

RFF  .  1NI)F  X  2 
(Kel . »M-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905040400 

START  TIME:  4:  0:50  PST 

START  DATF:  4  May  1979  (DAY  1?4> 


MARINE  SURFACE  LAYER 
NRI  MTCRCIMETFOROI  OGY 
SAN  NICniAS  I  Si.  AND ,  CA> 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (All  CHANNELS):  A/Ml n 
DATA  AVERAGING  PFRIOD:  30  Min 
NOMENriAIURF :  l^nPPFR  LEVEL,  2-1  OUFR  'FVFI 


»  PROFILE  CALCUI  ATTONS  BASFD  ON  ABOVF  OBSFRVFD  AND  CALGLII  ATED  VAUIFS  ( BUSINGFR ,  1 973  >  : 


STAKTI  ITT 


FLUX  PARAMETERS 
( ♦—UP , --DOWN ) 


SCALING  PARAMETERS 


PROF  II  E  SI  npfS 

PARTIAI  DERIVATIVES  ( +-INCR . WITH  HFTGHT ) 


GRAD  ,  RTGHARDSON  NLIMBFR 
(♦"Stable, -"Unstable) 
-0.050  AT  GMH 

GEOMETRIC  MEAN  HFIGHT 
(Meter)  GMH* < Z1  »72 ) 1 /? 
12.99 

7/L  AT  CMH 
-0 . 061 

7./L  AT  10  METERS 
-0.047 

7/L  AT  Z1 
-0 . 086 

7/L  AT  7? 

-0 . 043 

MONTN-OftllKHOV  l  FNGTH 
<  Meter s > 

-2. 1 35E  02 


MOMENTUM  FLUX 
(Nt/e2> 

-5.98F-02 

HUMIDITY  FI  MX 
(Kg /sec  «?) 

1 . 89F-05 

l AT. HEAT  FLUX 
<UatT*/e2> 

4.67F  01 

r-lFN  .  HEAT  FI  I IX 
(Uat  t«/«?) 

4. 06F  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatt*/M?> 

1 .27E  01 

TOTAI  HFAT  BUDGET  FLUX 
(Watts/«2> 

6.34E  01 


FRICTION  VFi  OCITY 
<  Meters/ser ) 
2.200F-0t 

SGALTNG  SPEC  .  HI  IMO  . 
<Kg/Kg> 

-6.949E-05 


SCAI  INC  POT  .  TEMP  . 
(Kelvin) 

-1 .  476E-0? 


ROUGHNESS  LENGTH 

(Meter*) 

2 ■ 380F-05 


DRAG  GOFF.  AT  10  MFTFRS 
( Dmensi  onless  > 

1  SVlil  -ii 3 


GFNFRAL  FORM : DN/DZ* 
l (N1-N2) J/II  n(71/72>« 
(Z1 «Z2) 1/21 

N-UTND  SPFFD  (M/sec) 
Z-HEIGHT  ( Meter*  > 
DWS/D7*  3.60E-02 


N-SPFC. HUMIDITY  (Kg/Kg) 
7*HFIGHT  (Meters) 
DSH/DZ"  -B.92F.~06 


N-PC1T  TFMP . (Kelvin) 
7*HFTCHT  (Meters) 
DPT/D7-  -1 . 89F-03 


GFNFRAI  FORM  :  'N  'SI  OPE" 

I < I  n71 -PSI )- < I  nZ2-PSI )  1/ 
IN1-N21 

N-WTND  SPFFD  (  /spr ) 
Z-HEIGHT  <M>  Vert.Atis 

psi  *ps  n 

WS  SLOPE-  1.82E  00 

N-SPEC. HUMIDITY  (Kg /Kg) 
7-MFIGMT  (M)  Vert  .Axis 
PSI-PSI2 

SH  SLOPE-  -7.7HE  03 

N-POT. TEMP. (Kelvin) 
7-HEIGHT  (M)  Vert  Axis 
PS1-PSI2 

PTK  SI  OPF*  -3.66F  01 

N-LnTEMP  .  STRUC  .  (K  »H-2/3 ) 
Z-HEIGHT  <  M )  Vert  Axis 
PSI-N3NF 

CT2  SLDPP-N0  DATA 


PSI1  AT  71' 
PST  1  AT  72- 
PS  12  AT  ZI¬ 
PS  T2  AT  7?' 


0.240478 
0  .  136580 
0 .153454 
0 . 08527ft 


BOWFN  RATIO 
(no  unit-.) 

0 . 0fl7 


**  GFNFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Nn  unit*.) 
0 . 4 


GRAVITATION 
ACCELERATION 
(M/*ec  2) 

9 . 7959 


PROF  II  F 
TUR . PRANDTL 
NMHBFR 
0.74 


PROF  I*  E 
TUP  SCHMIDT 
NUMBER 
0  .74 


BUI  K 

SFN  HP  A  I 
TRANSF  ,CWF  ■ 
<1 .92F-03 


BUI  K 

MOTSTURF 
T  BANSF  .COT  F  . 
1  .32F-03 


A»R  DENSITY 
(Kq/e3) 

1 .2356 


»  GFNFRAL  NO  TFT  • 

Accuracy  Imitation  eneeeded  for  Measureeent  of  Ptofile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPFCIFIC  HFAT 
( ITcal . /Kg  Kel . ) 
2.4167E  02 


SMI  -SM?-  ♦  /-  .08F-3  Kg/Kg. 


HATER  L AT. MEAT  VAP 
<  ITt  *1  /Kg  > 

5.905BE  05 


«  CONTINUED  f)N  NEXT  PAGE 
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RUN  NUMBER  :  790504041)0  MARINE  SURFACE  LAYER 

START  TIKE:  4;  0;S0  PST  NRL  MICK OME TEOROLDG Y 

START  DATE:  4  May  1979  <  DAY  124)  SAN  NICOI  AS  ISIAND,  CAL 

•  ESTIMATED  MICROMF  TEOROI  OGICAL  PARAMETERS  AT  TFN  METERS; 

AIR  TEMP.  WIND  SPEED  DEW  POINT  TFMP.5TRUC,  BAR. PRES, 

(Celsiue)  )  (Celsius)  (Kel  .  tH-2/3)  (Millibar) 

12.09?  6.11  10.26  NO  DATA  1016.67 

HEIGHT  POT.TFMP,  VTR.TEMP.  V.  POT,  TEMP.  ARS.HUMTD. 

(rtet#rs)  (Celsius)  (CelsjuO  (Celeiue)  (Kg/«3> 

10.00  17.190  13 • 4?7  13.525  9.517E-03 

•  Bill  K  AERODYNAMIC  CAI  Cl»l  AT  IONS  BASFD  ON  ABOyp  ESTIMATED  VALUES  AT 


PRINT  DATE;  11  JUN  19R0 

DATA  SAMP  I  INC  RATE  (AIL  C  HANNF  IS);  A  /  M  l  n 
DATA  AVERAGING  PERIOD;  30  Mm 


BIU  K  W1  TEMP  AIR-UT  TEMP  POT-UT  TEMP  VIR-UT  TEMP  V.POT-UT  TEMP 

( Cel  si  us)  (Kel v  >  n )  (Kelvin)  (Kelvin)  (Kelvin) 

13.355  -1.263  -1.165  0.072  0.170 

REL.HOMTD.  SPFC.HIIMTD.  VAP. PRES.  S. VAP. PRES.  REF.TNDEX 

(Percent)  (Kg/Kg)  (Millibars)  (Millibars)  < Kel . »H-2/3 > 

88.55  7. 70 IE- 03  12.529  14.15®  NO  DATA 

TEN  HFTER5  < FR1EHE  ET  At  ,1978); 


INFERRED  El  l»X  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (♦-UP,— DnUN>  SCALING  P AR AMFTFRS  VEI  OCITY  COVARIANCE  MISCELLANEOUS 


OR AD. RICHARDSON  NUMBER 
( ♦=St-*b  le ,  —=Une  table) 
-0.178  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-I Z I #7?) 1  A? 
12.99 

Z/l  AT  GMH 
-0.201 

7/L  AT  10  METERS 
-0 . 15? 

MONIN -OBUKHOV  LENGTH 
(Meters) 

-6.458E  01 


MOMENTUM  FLUX 
<Wt/*2> 

-4 . 77F-02 

HUMIDIFY  FI  I IX 
(Kg/sec  *?) 

1 -71E-05 

l AT.HFAT  FLUX 
(Watts/*2> 

4.23E  01 

SFN.HEAT  FI  UX 
(Watte/n?) 

1 . 07E  01 

SKY  AND  SOLAR  HEAT  Fl UX 
(Nat  te/e?  > 

1 . 27E  01 

TOTAL  HEAT  BUDGET  FI  UX 
< Wat ts/m2> 

6  57E  01 

BOWEN  RATIO 
(no  units) 

0.253 


FRICTION  VELOCITY 
( Meters/ser ) 

1 .965F-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7. 049E-D5 

SCAI  INC.  POT  .TEMP  . 

(Kel v in) 

-4.352F-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .439E-Q5 

DRAG  COEF.AT  10  METFRS 
(Dmene  ton  less) 

1 . 033F- 03 


WITH  LONG.  VFLOCITY 

(Met«»r?/ser2) 

-3861E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  n3 ) 

1  .717E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel  .  /sec  ) 

8  557E-03 


AIR  DENSITY 
(Kg/n3> 

1 .2359 

ATR  SPFCIEIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4166E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5.904BE  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.390 

ABS, HUMID- AT  WT  LEVEL 
<Kg/«T) 

I  .  164C-02 

BAR  .PRES  .  AT  WT  l  FVEl 
(Mil 1 ibar > 

1 017.67 


*  MFASUREMrwT  FRROR  ANALYSIS  OF  PARAMETERS  I  TSTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ArcURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VAI  UES  AND  BOTTnM  ROW  ARC  BUI  K  AERODYNAMIC  ERROR  VAI  UES .  A(  L  VALUFS  ARE  APPROXIMATE  AND  ARE  •♦i>r-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

l AT .HEAT 

SFN.HEAT 

SKY  RAO. 

TOTAL  HEAT 

EiPUFN 

FRICTION 

SCL  SPEC 

SCL .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

El  UX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TFMP  . 

1  ENGIH 

r  of  e 

155* 

155* 

129* 

174X 

121* 

11* 

129* 

296* 

64* 

110* 

57* 

84* 

129* 

173* 

171* 

46* 

47* 

101* 

11* 

34* 

148* 

23* 

70* 

1?4X 

43* 

40* 

*  CONTINUED  BEI  OU 


RUN  NUMBER;  790504(1400  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  4:  0;50  PST  NRL  MICROMETEPROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNEl  S ) ;  6/Min 

START  DATE;  4  May  1979  (DAY  124>  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD;  30  Min 


*  COMPOSITE  PROFILE  AND  Bl)l  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFASURE ME NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MFASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 

FLUX  PARAMETERS 

RTABTI  ITY  (♦•UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMRFR  MOMENTUM  FLUX  FRICTION  VELOCITY 

(♦-Stable, --Unstable >  (Nt/e?)  (Meter -/sec > 

-0.111  10.021  AT  CMH  -S.09E-02  I6.0E-021  2027E-01  [6.0E-021 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FI  11X  SCALING  SPEC.HUMTD. 

(Meter)  GMH«( Z1  *Z2 ) 1/2  (Kg/sec  «?)  (Kg/Kg) 

12.99  t  .  75F-I15  (8.0E-061  -7.010E-B5  (3.0E-051 

LAT.HFAT  FLUX  SCALING  POT. TEMP. 

(Wat  ts/e2>  (Kelvin) 

4.32E  01  r?.0E^011  -2.385F-02  C2.0E-02J 

SFN.HEAT  FLUX  ROUGHNESS  LENGTH 

(Uatt*/*2)  (Meters) 

7.68E  00  I3.0E+001  1.757E-05  16.0E-051 

SKY  AND  SOI  AR  HP  AT  FLUX  DRAG  COEF.AT  10  METERS 
<Watt*/*2)  (Meters) 

127E  01  l?  .  0E  +  01  ]  1  .  1 6  Si.  '  u  .4  C4.0F-041 

TOTAL  HEAT  BUDGET  FLUX 
< Watti/n?) 

6.5?F  01  I.T.OEtOll 

BOWEN  RATIO 
Inn  unite) 

0.197  ID. 081 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WFIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (UHITH  F  VER  ABSOLUTE  VALUE  IS  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦or-": 


GRAD. RICH, 

Z/L 

MOMENTUM 

1  AT. HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL  POT 

ROUGH 

DRAG 

NO  AT  GMH 

AT  10M 

FLUX 

El  UX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TFMP 

1  ENG  IN 

t'OF  F  . 

58* 

55* 

11* 

6* 

43* 

0* 

2* 

44* 

6* 

1* 

64* 

8* 

Z/L  AT  GMH 
-0.127  (0.021 

7/L  AT  10  METERS 
-D.D9B  ro  02) 

MONIN-OBUKHOV  LENGTH 
( Meter e) 

-1  .  021 E  0? 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  l  AYER  NICROMCTFOROl  (IdCAL  EXPERIMENT 


NAVAL  RESEARCH  L  ABHRATMRY 
AMOSPHFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RF  SEARCH  STATION 
SAN  NICOLA*?  ISIANA,  CALIFORNIA 

*  •  *  *  MlTRnMf  I  FflR (II  OGir.AL  DATA  •  *  »  « 


NUN  NUMBER : 
Si  ART  TTME: 
IND  TIME: 

MART  DATE: 

790504043H 
4:31:10  P«| 
5:  1:20  P«1 
4  May  1979 

(DAY  124) 

PRINT  DATF;  11  JUN  i960 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  A/Ml n 

DATA  AVERAGING  PERIOD:  3(1  Mm 

NflMFNCl  ATURE  :  l^MPPFR  IEVFL,  2-lOUFR  1  FV£L 

ANALOG  CHANNM  RAW  DATA 

(AVERAGE  VDO: 

no  i*n 

V»H  t  .REF  A 
6.205 

No  .  01 

TFmP  .  S1RUC 
0.001 

Nc , 02  No.OT 

1  HMP.STRUC.2  DH4  POINT  1 
0.0D1  5.12A 

No  .  04 

1>E«  POINT? 

5-  12P 

No  .05 

WIND  SPFFD1 

2  763 

No  .  0 A 

WIND  SPFFD2 

3. 671 

No  .07 

BAR , PRFS . 2 

5 . 057 

No  08 
SKY  RAD 

'0.090 

Nn  .  1  0 

BULK  Ml  IF.MP 
3  7HH 

No.  11  No.i;*  No.  13 

AC  FREQUENCY  AC  VOt  TAG!  MANUA'  FLAG 

T.H09  2.520  0 . 0  0 1 

No  .  1  4 

7ERI1  RFE  . 
0.001 

N  n  .  1 5 

SPARE  A 
(1.001 

No  .  16 

SPARE  B 

0  001 

No  .  17 

VOL.  T  .  REF  .  p 
6.205 

»  IHGITAI  CHANNEL  RAW  DATA  (AV&RACF): 

Ni..  I  Nn  .  2 

AIR  Tfch*'  I  A»R  TEMP.? 

MM  121125  14?  I  I??fl85 


ESCARPMFNT  DATA,  FTFl  D  CAL  I BRAT  I ON  AND 

UPWIND  NFAR  UPWIND  l  AND  DPlFTAk 
HEtCHT/LFNGTM  PATH<  Mef'S  >  (Volts) 

D.?!>6  56  -0.009 


WIND  SPEFD  ESCARPMFNT  CORRECTIONS : 


DP7FCAL 
(Volts) 
oo  n  o 


wtbftal 
( Vol *s' 

o.ooo 


ws  1 1  c 

(Cneff . 
0  991 


No  09 
WIND  DIR 
5. 601 


WS?EC 
(Coeff  ) 
0  947 


*  STSTEM  HilUSEKFFPING  PARA*1*  1 ERS  TRANSl  ATED  INTO  ENG  I NF"  F  k  I NC  UNITS: 


MANt'Al  Ft  AG 
( No. SC  **'»  * 

0 


f rrmr  count 

(No ■ scans ' 

0 


DATA  BASE 
(No .scans) 
1  FI  0 


vm  T  ,RF  F  .  DFV  vnt  1  RFF  DF  V  7FRU  Rf  F  .  DF  V  AC  VOi  T  .  FI  UK 
A(  No  .  >  .  0  05V)  W  No  .  >  0  05V  )  (No  .  >  .  0  0?U  )  (Nc>5V> 

0  0  0  0 


AC  FRFQ . FLUX 
(No  .  UHl  ) 

0 


AC  VOLTAGE 
(VAC) 

115? 


AC  FREQUENCY 
(Hr  i 
59.81 


«  OBSERVED  MtCROMETEORO!  f'GICAL  PARAM»  TFRS  (INCLUDING  TH»  ABOVE  CAL.  AND  ESCARPMFNT  CORRECTIONS  >  TRANSLATED  INTO  ENGINFFR ING  UNITS: 


AIR  Tl  MP  1 
( Cel  •a  i  u*  > 
12.112 

WIND  SPEED! 
(Meter/«.ec  * 
5.33 

Dig  POINT) 
(Celsmo 
10.29 

If  HP . St ROC  1 
(Kel  .  j.M-2/3) 

NO  DATA 

WIND  DIR 
<  Deg . True) 
335  4 

BAR .PRFS. 1 

(Millibar  > 

1015.78 

SKY  RAD. 
(Watt  /«.? ) 

1  2AE  01 

BUL  K  NT  1 FHP 
(Celsius) 

1  3 . 356 

MEAN  AIR  TEMP 

(Kelvin) 

285.320 

AIR  TEap.2 

<  C.tt\ hi  i»«.  ■ 

1 J . 20H 

WIND  SPF.Fr? 
(Meter  /**•: ) 

5  04 

DLU  Pi)  I N  1 2 
(Celsius) 
10.21 

TFMP  STRUC. 2 
<  Kel . «M-?/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL> 
0.17 

BAR. PRES. 2 
(Millibar  ) 
1016.69 

(  At  (in  ATFD 

MICHUMEU  UROLOGICAL  PAR  AMFTERS  : 

MEIGMI  ,  Zl 

( M»»t  ) 

18,35 

POT .TFMP . t 
<Cels»  «•;> 

12  292 

VlR . TFMP . 1 

(Celsms) 

13.451 

V. POT. TEMP. 1  APS. HUMID.! 

( Celsi us)  ( Kg/n3> 

13.631  9.531E-03 

PEL. HUMID.  1 
(Percent ) 

80 . 63 

SPEC. HUMID. 1 
(Kq/Kq ) 
7.7I9E-03 

VAP . PRFS. 1 
(Millibar ) 
12.547 

S.UAP .PRFS. l 
(Ml  1  llbar  ) 
14.157 

REF.  INDEX  1 
(Kel . *M-?/3> 
NO  DATA 

MSir.HI  ,  72 
<  M«*ter  ^  » 

9  L-(l 

POT  TFMP  .2 
( Te  Is  i..s) 
12.299 

VtR .TFMP .2 

(Celsius) 

13.540 

V. POT. TFMP.?  ABS.HUM1D.2 
(Celsius)  (Kg/«3) 

13.630  9.484F-03 

REL -HUMID.? 
(Percent ) 

87 . 58 

SPEC. HUMID.? 
(Kg/Kq  ) 

7 .67SE-03 

VAP .PRES  2 
(Millibar) 
12.491 

S. VAP. PRES.? 
(Mill ibar ) 

14  ?6? 

RFF. INDEX  2 
(Kel . »H-?/3> 
NO  DATA 

*  CONTINUED  BELnU 


RUN  NUMBER ;  7905045430 

START  TIME  4:31:10  PRT 

START  DATF :  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MlCROMETEOROi  OGY 
SAN  NICOLAS  IStAND,  CAL 


PRINT  DATE:  11  JUN  198P 

DATA  SAMPLING  RATE  (ALL  CNANNF  LS ) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  I-UPPFR  I  E  VF  L  ,  2~*  OVER  I  EVE! 


*  PROFILE  CALCUI  ATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAUJFS  (BUSINGER , 1973) : 


STAPH  ITY 


FLUX  PARAMETERS 
<  «.=ljp  ,-^DOWN) 


SCALING  PARAMETERS 


PROFILE  SI  OPES 

PARTIAL  DERIVATIVES  (r-INCR.UITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 

(♦•-Stahli»4-Jilns*abl«») 

-  0  .  029  A 1  GMH 

GEOMETRIC  MF  AN  HP  T GH  T 
(Meter)  CMH»(Z1*7?M/? 
1  2  .  99 

7/ L  AT  CMH 
•  n .  o3s 

// L  AT  10  MF  TEAS 
-0  .  028 

Z/L  A I  n 
-0  .  0M 

7/1  AT  72 
-O . 036 

MUNTN-OBllKHOV  IFNGIH 
(Meter  *) 

-3.3B7E  0? 


MOMINTUM  FLUX 
(NT/m?) 

-4  37E-02 

HUMIDITY  FI  I IX 
( K q /smc.  n?) 

1 .56E-H5 

L  A  T . HEAT  FLUX 
(W«t ts/m2) 

3.06F  01 

SI  N  .  HEAT  FI  UX 

<  Ua  t  ts/r»2 ) 

1 . 50E  0  0 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/n?) 

1  . 26E  0 1 

TOTai  HFAT  BUDGET  FLUX 

<  Wa t  ts/M? ) 

5.27E  01 


FRICTION  VELOCITY 
(Me  ter s/sec  ) 

1 .P82E-01 

SCALING  SPFCHUMD. 
(Kg/Kq> 

-6 . 709E-D5 


SC  A*  ING  POT.  TEMP. 
(Kf>  1  win) 

-A. 70PE-O3 


ROUGHNESS  LENGTH 
(Meters) 

1  .  I7lE-0r, 


DRAG  COFF,  AT  10  HFTE»S 
( Dmensionless) 

1  .7871  -  U3 


GFNFRAL  FORM:DN/'DZ» 

I (N1-N2) ]/(l  n(Z1 /?2)» 
(ZMZ2)  1/21 

N-WIND  SPFFD  (M/sec' 
Z»HEIGHT 

DWS/D7*  325E-Q2 


N-SPFC .HUHIDtTY  (Kg/Kq) 
Z-HVIGHT  (HetPrs) 
DSH/DZ-  -8.92F-0A 


N-POT  .  TEMP . (Kelvin) 
Z-HE  IGHT  (Meters) 
DPT/D7-  -0.92F-O4 


GENFRAL  FORM:  N'SLOPE= 

( O  nZl-PSI >-<l n7?-PSI ) 1 / 
INI-N21 

N=  W1 ND  SPFFD  (M/sec ) 
Z*HEIGHT  <N>  Verr.Awis 
PSI-PSI1 

MS  SLOPE-  3. 13E  00 

N-SPEC .HUMIDITY  <Kg/Kg> 
Z«HF I  GMT  <  M )  Vpr  t . A*  j  ^ 
PSI -PSl? 

SH  SLOPE  =  *8,0 AE  03 

N-POT .TEMP . (Kelvin) 

Z-HE IGHT  < M  )  Vert  A*  is 
PS1-PSI2 

PTK  SLOPE-  -8  OAF  01 

N-LnTEMP . STRUC . <K»M-3/3> 
Z-HE IGHT  (M)  Ver  t .  A*  >  s 
PS1-NONF 

CT?  SLOPE -NO  DATA 


P*?I1  AT  71  = 
PSU  AT  72- 
PM2  AT  71  = 
PS  T?  AT  72= 


0 . 158004 
0 . 0B642? 
0 . 099149 
0.05*267 


BOWFN  RATIO 
(nn  umtu) 

0  .  041 


»  GENTRAt  CONSTANTS: 


MISCELLANEOUS 


VAN  HARMAN 
CONSTANT 
(No  unite) 
0 . 4 


GRAVITATION 
ArCfci FRATTON 
(M/eec  2) 
9,7959 


PROFTI  r 
TUR . PRANntL 
NUMBER 
0.74 


PROFTI  E 
IllR  .SCHMIDT 
NUMBER 
0.74 


BUt  K 

RFN  HEAT 
TRA N'iF  COFF 
0 , 92E  -0  3 


BULK 

MOISTURE 
TRANSF  .COf  F  . 
1 .32E~l3 


AIR  DENSITY 
<Kg/n3) 

1  .2353 


«  f.TNFRAt  NQTfS: 

Acruracy  Imitation  p>ce*d»d  tor  ne«*uren*nt  of  Profile  Sl^p*1  and/or  Partial  Derivative 
r:of*pitt«t  i  on  e«ecute>1  by  moeriion  of: 


ATR  SPFCIFIC  HFAT 
(  Ucal .  /Kq  Kel .  ) 
?.41<>ME  02 


SHI  SH?*  ♦/-  0HE-3  Kq/Kq, 

ptk  i  ~ptk2*  ♦/  -  non  Kel 


WATER  L AT, HEAT  VAP 
( ITcol  /Kq) 

5.9044E  05 


«  CONTINUFD  ON  NEXT  PACE 
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RUN  NUMBED:  790M14043O 

START  TIME :  4  ;  31 : 1 0  PS1 

START  DATE:  4  May  197V  (DAY  124) 


MARINE  SURFACF  LAYER 
NRI.  HICRONETE  nROLOGY 
SAN  NICOLAS  151  ANn,  CAi 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  FHANNF  LSI; 

DATA  AVERAGING  PERIOD'  30  Min 


ESTIMATED  MI  ('ROME  TFOROlOGICAl  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP 
(Celsius! 
12.197 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
( Meter /ser ) 


POT .TEMP . 
(Celsius) 
17.295 


DEW  POINT 
(CeHi  ns > 


VIR .TEMP . 
(Celsius) 
13.599 


TFMP.STRUC.  BAR. PRES. 
(Kel.*N-?/3)  (Millibar) 
NO  DATA  101b. 79 


BUI  K  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.356  -1.159 


V.POT .TFMP 
(Celsius) 
1*. 627 


APS. HUMID. 

(Kg/«3> 

9.490F-03 


RFL  HUMID . 
(Percen t ) 
87.71 


SPEC. HUMID. 
(Kg  ^Kq ) 

7.6B1E-03 


POT-WT  TEMP 
(Kelvin) 

-1 • 061 

WAP • PRES  . 

(Millibars) 

1P.490 


BMI  K  AERODYNAMIC  CALCUIATIQNS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  ME  TERS  (FRIFHF  ET  A'  ,1978): 


INFERRED 

STABILITY 


FI. MX  PARAMETERS 
(♦*UP  DOWN) 


INFERRED 

SCA'  INC  PARAMETERS 


VIR-WT  TEMP 
( Kel v i n I 
0.173 

S. VAP .PRES 

(Millibars) 

14.250 


V. POT-WT  TEMP 
(Kel  vm) 

0  271 

REF. INDEX 
(Kfrl . »M-2'3> 
NO  DATA 


1NFFRRED  MEAN  UFNTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦“Stable,  -“Unstable) 
-(1.296  AT  GMH 

GEOMETRIC  MEAN  height 

(Meter)  GNH* ( Z 1 *Z? > ! /2 
1299 


MOMENTUM  FLUX 
(Nt/**2) 

-3. D76-02 

humidity  flux 
(Kg/sec  «2> 

1 . 446—05 


FRICTION  VELOCITY 
(Meter*/»ec  > 

1 .577E-01 

SCALING  SPEC .HUMID . 
(Kg/Kg  ) 

-7.397E-05 


WITH  LONG .  VFi  OCITY 
( Me  t  er 7/sec  2 ) 

-2  4B6E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1  .4416-05 


AIR  DENSITY 
(Kg/n3  > 

1 . 2356 

ATR  SPECIFIC  HEAT 
(ITcal . /Kg  Kel . ) 
P.41  666  02 


Z/L  AT  GMH 
-0,317 

7/L  AT  10  METFRS 
-0.244 

MON IN -OBUKHOV  LENGTH 
(Meters) 

~4 . 104E  01 


L AT. HE AT  FLUX 
(Wat  ts/*2) 

3.56E  01 

BE N. HE AT  FIUX 
(Watts/ r*2> 

8.69E  00 

SKY  AND  SOI  AR  HEAT  FLUX 
<Uat  rs/*2) 

1 . 26E  0 1 

TOTAL  HEAT  BUDGET  Fl  MX 
(Watts/n2) 

5.69E  01 


SCALING  POT. TEMP, 
(Kelvin) 

-4  411E-0? 

ROUGHNESS  LENGTH 
(Meters) 

4.5786-06 

DRAG  COFF.AT  10  METERS 
(Dimensionless) 
9.6506-04 


WITH  POT  TEMPERATURE 
(Meter  Kel . /sec ) 

6 • 9556-03 


WATER  LAT.HE.AT  VAP  . 
(ITcal . /Kg) 

5.9042E  05 

VAP. PRES. AT  WT  LFVEL 
(Mi  1 1 ibar  ) 

15.393 

ABS. HUMID. AT  UT  LEVEL 
( Kg/n3) 

1 . 164E-02 

BAR  PRES- AT  WT  l  FUEL 
(Millibar ) 

1017.99 


FtOUEN  RATIO 
<no  unit*) 

0.244 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTEO  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALI/FS  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRRUR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-" 


GRAD. RICH. 

Z/L 

MOHFNTUN 

LAT .HFAT 

SEN. HEAT 

Sky  rad. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FMJX 

FLUX 

FLUX 

FIUX 

RATIO 

velocity 

HUMIDITY 

TEMP  . 

1  FNG1H 

COFF 

2002 

2003 

1233 

1733 

1  733 

113 

1273 

3473 

623 

1123 

1123 

823 

1233 

1773 

1773 

463 

473 

1053 

113 

333 

1523 

233 

703 

1283 

433 

403 

*  CONTINUED  tv  nu 


RUN  NUMBER;  7905040430 

START  TIME:  4.31 : 10  POT 

MART  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRV  MICROME  TEOROLOGY 
SAN  NICOI  AS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNEL  S> :  6/Min 
DATA  AVERAGING  PERIOD-  30  Min 


COMPOSITE  PROF  T  l  E  AND  BUI  K  AF  RPDYNAMIC  DERIVED  PAR AME l FR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


FLUX  PARAMETERS 
(♦“UP , -“DOWN ) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦“Stable, Unstab le) 
-O  165  10.02)  AT  GMH 

geometric  MEAN  height 

(Meter)  CNW«< Z» *??> 1/2 
12.99 


MOMENTUM  El  UX 
(Nt/m2) 

-3.43E-02  I6.0E-021 

HUMIDITY  El  UX 
(Kq/sec  m?> 

1 . 47E-D5  18. 0E -06 1 


FRICTION  VELOCITY 
( Meter  s/sec  > 

1.660E-01  (6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.1 336-05  I3.0F-051 


7/L  AT  GMH 
-0.IH5  (0.02) 

//L  AT  10  METFRS 
-n . 14?  (0.02) 

MON l N-OBUKHOV  LENGTH 
( M*ters  t 

-7.R29E  01 


LAT.HFAT  flux 
<  Wat»-./m2) 

3-62E  01  12  .  OF ♦ 0 1  1 

SEN. HFAI  FLUX 
(Wat  t«^/m2) 

6.01E  00  1 3 . OE  +  Ofl  1 

SKY  ANT)  SOI  AR  HEAT  FLUX 
(Wat  t«./m2> 

1  . 26E  01  C ? . 06*01  ) 


SCALING  POT. TEMP. 

(Kelv  i  n  ) 

-2  414F-02  I2.0E-02) 

ROUGHNESS  LENGTH 
(Meter*.) 

7.C40E-06  \h.  06-051 

DRAG  COFF.AT  |0  MFTFRS 
(Meter  ) 

V  .  lbM  -u.)  14 . 0E-O41 


TOTAL  HEAT  BUDGET  FLUX 
<W.»f  t*,/n:j> 

5  A  OF  01  M.f)E*01) 

BOWEN  RAT  10 
(no  mu  Ul 
0  m2  1 11. 081 


D 1 1  f e  R  f  Mf  f  Bf  (WEFn  (H»  pporiu  ANn  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  UfIGHtfD  (OMPlIsm  VAI  UF  UR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  APSOl  UlF  VALUE  IS  L  ARGFR  )  .  All  VALUES  ARE 
I  'STED  In  PfRCFNT  DlfFTt'NCE  AND  ARE  ’tor-*: 


GRAD  RICH 
WO  A I  GMH 


A I  1  OH 
76> 


MOMENTUM  lAI.HtAT  SEN.  HI  AT 


Fl  MX 
I  .*3 


flux 

613 


SKY  RAD. 

ri  ux 


TOTAI  HEAT 
El  UX 


BOWf  N 
RATIO 


ER rCTION  SCI  , SPEC 
VFI OCIlY  HUMIDITY 


SCI  POT 
TEMP  . 


ROUGH 
l  ENG  1  H 


DRAG 

r  OEE  . 


J 


MARINE  SURFACE  LAYER  NICRGMETEOROlOCICAI  EXpER IMFN1 


NAVAL  RFSFARCM  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RF SF ARCH  STAIION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  »  *  »  MirROMETEORni  OGIfAL  DATA  ■  *  «  * 


RUN  NUMBER 
START  TIME 
FNO  TIME 
START  DATE 


7905040500 
5:  1:30  PST 
5:31 : 40  PST 
4  May  19VV  (DAY  1?4) 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  f  HANNt  IS):  *./Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMFNCl  A 1  LIRE  :  1*HPPFR  I  EVE'  ,  2=iriufft  IFVEl 


ANALOG  CHANNFL  R AU  DATA  (AVERAGE  V0C > : 


No.OO 

VOLT  .RFF  .A 
6.205 


No  .  01 

TEMP .STRUC . 1 
0 .001 


No  .  02 

TFMP .STRUC. 2 

0.001 


No  .  03 

Dt-  U  POT  NT  1 
5.124 


No  .  04 

DFU  P01NT2 
5.112 


No  .  05 

WIND  GPFFD1 
1  .  997 


No  .  06 

UIND  SPFFD2 
1.917 


No  .  07 

BAR  PRES? 
5  06.5 


No  08 
SR  Y  RA1) 
0  .  063 


No  .  10 
BULK  wr 
3.705 


No.  1  1 

TEMP  AC  FRFQUENCY 
3.847 


No  .  12 

AC:  VOI  TACF 
2.519 


No. 13  No. 14 

MANUAL  FLAG  7FRO  REF. 
0.001  0.001 


No.lt. 
SPARE  A 
0  .  001 


No  .  16 
SPARE  B 
0  .  001 


No  .  1  7 

VOLT  ,  REF  .  B 
6  •  3  Of. 


DItITAl  CHANNFL  RAW  DATA  < AVERACF ) : 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SP£F .!  ESCARPMENT 


CQRRFLl l ONS : 


N  a  1  No • 3 

AIR  TEMP  .  1  AIR  TEMP. 2 

1411  121775  1421  122660 


UPWIND  NEAR 

UPWIND  LAND 

DPIFTAI 

nprrrAi 

U1 BFTAL 

usn  r 

HEIGHT /LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(f.vef  f 

D  .207 

48 

-0.009 

D  .  QUO 

0.000 

0.991 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  llV 

UIND  DIR 
5  V57 


U-  2EL 


a  ♦ 

II  V47 


MANUAL  f  l  AG  FRROR  COUNT  DATA  BASE  VOLT. RFF. DFV  VOLT  RFF. Df  V  7FRO  RFF. DEV  AC  VOLT  FLUX  AC  FREQ  FLUX  AC  VULTAl.F 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No.>.005V>  <No.>.0Q2V>  (No  >5V>  (No.)lHM  < VAC i 

0  0  180  0  0  0  0  0  115  2 


AC  FREQUFNlY 
(Hi  > 
t.9  85 


OBSERVED  MICROME  TEOROt  OGICAl.  PARAMETERS  (INCLUDING  1 HF.  ABOVE  CAL  .  AND  ESCARPMF  NT  CORRECTIONS*  TRANSLATED  LNIO  ENG  I  Nf  ER  INC  UNITS; 


AIR  IFMP.1 

WIND  SPEFDI 

DEW  P0 1  NT  1 

1FMP .STRUC. 1 

WIND  DIR . 

BAR  PRES. 1 

SKY  RAD. 

BUI  K  NT  IF  MP 

MF  AN  AIR  U  MP 

( Cel  si  us ) 

(Meter /sec  > 

< Celsius) 

(Kel . »M~2/3) 

(Deq  True) 

(Mill vbar  ) 

(Watt  /«:> ) 

(Celsius' 

(Kelvin) 

1 2 . »  78 

3. 84 

10.28 

NO  DATA 

347.5 

1015.89 

8.R2E  00 

1  3 . 355 

2B5.3B.’ 

A»R  TEMP  2 

WIND  SPEED2 

DEM  P0INT2 

TEMP .STRUC .2 

TIDE  TABLE 

BAR  PRES. 2 

(Celsi us) 

(Meter/sec ) 

( Cel s< us) 

(Kel . xM-P/3  > 

(Meter  MSL ) 

(Mill ih  ar  ) 

12.266 

3.65 

10.15 

NO  DATA 

0.11 

1 016  98 

C Al  CUl  ATFD 

H I CRHMETE UROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT .TEMP . t 

VIR .TFMP . 1 

V .POT . TEMP . 1 

ARS .HUMID. 1 

«E(  .HUMID. 1 

SPEC. HUMID. 1 

VAP  .PRES . 1 

S. VAP. PRES. 1 

REF  -  INDEX  i 

(Meters) 

(Celsi us) 

(Celsi us) 

( Celsi us  > 

<Kq/«3> 

(Percent ) 

(Kq/Kq  ) 

(Mill l bar ) 

(Mill  ib  at-  ) 

(Kel  kM  2/3) 

18.35 

1  2  357 

13.515 

13.695 

9.519E-03 

88.16 

7.710E-03 

12  535 

14  219 

NO  DA) A 

HEIGHT,  72 

POT. TFMP .2 

VTR .TFMP  .2 

V  .POT . TFMP .2 

ABS . HUMID • 2 

RFL  HUMID. 2 

SPEC  HUMID. 2 

VAP  PRES  2 

S.VAP  URES.2 

RFF.  INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

(Percent ) 

(Kq/Kg) 

<  M i 1 1 1 bar  > 

(Millibar  ) 

<  K  e  l  •  « M  2  <  3  ) 

9.20 

12  356 

1 3 . 592 

1 3 . 683 

9 .444E- 03 

86.88 

7 .643E-03 

12  439 

14  318 

NO  DATA 

ca#ritiUF  i>  »£>  nu 


RUN  NUMBFR 
START  TIME 
START  DATF 


7905040500 
5:  1:30  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  !  AYER 
NRL  MICROMETFnROL  OCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DAIE:  11  JUN  1980 

DATA  SAMPLING  RATE  (  Al  L  C  HANNI  Lb  >  :  '•''Min 

DATA  AVERAGING  PERIOD-  30  Min 

NfWNrL  A1URE  :  1-UPPFR  I  EVE  L  ,  2*  I.  OUFR  llVEl 


PROFILE  CALCULATIONS  BASED  on  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGF.R  ,  1973)  : 


ST AMI  IT Y 


FLUX  PARAMETERS 
(♦*UP , -=DOUN> 


SCALING  PARAMFIER5 


PARTIAL  DERIVATIVES 


PRO!  T  E  SL  UPFS 
( INCR  WITH  HEIGHT  1 


GRAD  RICHARDSON  NUMBFR 
(  *-*StabIe,-*L  In  stable) 
-0064  AT  GMM 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM* ( Zi *1? ) I /2 
12  99 

//L  AT  GMH 
-  0  .  077 

7/1  AT  10  MFTFRS 
'0 . 059 

7/L  AT  71 
0.1  OR 

7/1.  AT  72 
0  054 

nONIN-UpiiKMOV  LtNGIM 
t Meter  s  > 

-1  /.94E  0? 


MOMENTUM  FLUX 
(NT /*2> 

-2  33F-0? 

HUMIDITY  FLUX 
(Xg/sec  »?> 

I  .2  0E-I15 

I  AT  .  HEAT  FLUX 
(Wat  ts/*2> 

2.97F  01 

51-  N  HEAT  FI  UX 
(Wat  ts/n2) 

1.22E  00 

SKY  AND  SOLAR  HEAT  Fl.UX 
(Watts/*?) 

P  02F  00 

TOTAL  HEAT  BUDGF  T  FLUX 
( Wa  t  ts/*?> 

3  9BF  11 1 


FRICTION  VH  OCITY 
(Meters/sec ) 

1 . 374F-0I 

SCALING  ^PFC.HUMD. 
(Kq/Kg  > 

-  7. 085E-nf, 


SCALING  POT  .  TEMP  . 
(Kelvin) 

-7  .  Q85E-03 


ROUGHNESS  LENGTH 
(Meters) 

1  9 IRE -06 


DRAG  COFE ,  AT  10  METERS 
<  I> l *pns\on 1 ess ) 

•'  147|  n( 


CFnERAL  FORM ■ DN/DZ= 
l <N1 -N2) l/tl n(Z1 /?2>« 
<  Zl «72  >1/21 

N  *  V I N  D  GPF  I  D  1  M/sec  * 
Z*HE I CM  T  (Meters) 

DUS  ^DZ  =  2. lHf-02 


N  =  SP  E  C . HUM1 D 1 T  Y  (Kq/Kq' 
7=HE IGHT  (Meters) 
DSH/DZ*  -8.92F-06 


N^POT  TEMP  (Kelvin) 
Z -HE IGHT  (Meter  . ) 
DPT /D7=  -8 . 9?F  04 


GFNFBAL  FORM  .  'N ■ SLOPE  = 
l  (I  nZl-PSD-  (I  nZ2-P,-.I  )  1 
l N 1  -N2) 

N- WIND  5PFFD  (M/str'f  ' 

Z-HE IGHT  <M)  Ver  r  A* is 

PS  I  -  PM  1 

WS  SLOPE  2  91 L  00 

N-SPIL  HUMIDITY  iKq.kqt 
Z  -  Ml  1  T.H  1  t  M>  Ver  i 
PSI^PSI? 

f.M  SL  OPE  =  -V  fc3l  0  3 

N=POT  TFMP  (Kelvin. 

7- HEIGHT  ( M  '  Vert  fti  »f. 
PS1 =PS1? 

F1K  Si  (IP l  -  7.63E  01 

N  - 1  n  T  t  MP  STRlJt  "><H  2  -  3  ' 
7-  Hi  IGHT  i  M  >  Ver  t  Ai  i  s 
PS  I =NUNL 

t  T.’  SLOP l  -NO  DATA 


PM!  al  /Is 
PSII  AT  72* 
PM?  AT  71  * 
PS  1 2  AT  /?* 


0  286919 
(1  .  1  66 1 .  '9 
(I  184545 
n . 1 04438 


BOWEN  PATIO 

(n  n  unit'.) 
fl  041 


CONS TAN  IS 


MISCELLANY  OUS 


VON  K ARMAN 
CONSTANT 
(No  uniHI 

n  4 


GRAVITATION 
ACCL'  ERA!  I  l)N 
(H/«er  2> 

9  7959 


PROF  II  F 
T  UR  PR  AND  TL 
NUMBFR 
(1  74 


PROF  11  E 
TUR  SCHMIDT 
NUMBER 
0.74 


&UI  K 

SFN  HE  qr 
TRANSF  (OFF. 
0 ■ 9?t  0  3 


BULK 

MOISTUVF 
1RANSF  COFF 
1  32E-03 


A»R  DENS1 T  Y 
<  K  q/*3  ) 

1  2352 


f»  NFPAI  NO T )  •(  • 

Arr.(raty  liai*atien  erreeled  for  **a*vre«enr  «f  Profile  Slope  and/or  Partial  Derivative 
Co*i.  u  *  a  t  t  in  eterated  tty  inaertion  of: 


AIR  SPICTFIC  HrAT 
(Heal  /Kq  Kel.) 
2.4166F  0? 


SHI  SH?*  */-  081  3  Kq/Kq 

PTK 1  -PTK2-  ♦/  008  Kel 


WATER  LmT  HEAT  VA«’ 
(  1  Tt  al  /Kq  > 

5  904QE  D t« 


CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER:  79050405110 

START  TIME:  5:  1:30  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEMROLOGY 
SAN  NICOLAS  ISLAND,  CAi 


ft  ESTIMATED  MICROME TFnROl  OGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  < Al L  CHANNEL Si:  A/M in 
DATA  AVERAGING  PERIOD:  3C  Min 


AIR  TEMP. 

WIND  SPEFD 

DEW  POINT 

TEMP .STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

V I R -WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . «M-2/3> 

(Millibar > 

(Celsius) 

(Kelvin) 

(Kelvin  > 

(Kelvin) 

(Kel vin  > 

12.255 

3  67 

10.16 

NO  DATA 

1016.89 

13.355 

-1.100 

-1 . 00? 

0 . 228 

0 . 326 

HFIGHT 

POT. TEMP, 

VIR.TFMP. 

V.POT.TFMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP . PRES . 

S . VAP  .PRES  . 

REF . ] NDEX 

(Meters) 

(Celsius  > 

(Celsius) 

(Celsius) 

(Kg/e3) 

(Percent ) 

(Kq/r  . 

(Mi  1 libars) 

(Mill ibar % ) 

(Kel . »M-2/3 

10.  DO 

12.353 

13.583 

13.681 

9 . 453E-03 

87.0  3 

7. 65 IE- 03 

12.451 

14.306 

NO  DATA 

«  Bill  K  AERODYNAMIC  CAI  CUL  AT  IONS  BASFD  ON  ABOVE  ESTIMATED  VA'  UES  AT  TEN  METERS  (FRJEHF  ET  A<  ,1978): 


INFERRED 

stability 


GRAD. RICHARDSON  NUMBER 

l^St«bl«,->ilnttiblt) 
-0.701  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH«<Zl»Z?)t/2 
12.99 

Z/L  AT  GMH 
-0.733 

7/L  AT  10  METERS 
-0.380 

MONIN-OBUKHOV  LFNGTH 
(Meters) 

*1 . 726E  01 


FI  UX  PARAMETFRS 
(  +-*-UP  ,  -»DOWN ) 


MOMENTUM  FLUX 
(Nt  /f»2> 

-I  45E-02 

HUMIDITY  FLUX 
(Kq/sec  m2) 

1  .  OAE-OS 

LAT.HEAT  FuUX 
(Wart i/n2 ) 

2.62E  01 

SFN.HFAT  FLUX 
<Watt»/r*2) 

6.73F  00 

SKY  AND  SOLAR  HEAT  FLUX 
8.82E  00 

TOTAL  HEAT  BUDGET  FI  HX 
(U»tfs/n2> 

4.1BE  01 


INFFRRE  D 

SCA<  ING  PARAMETERS 


FRICTION  VEI  OCITY 
(Metfra/SPC ) 

1 , 0  BSE- 0 1 

SCALING  SPFC. HUMID. 

<  Kg/Kg  > 

-7. 917E-05 

SCAI  INC  POT  .  TEMP  . 
(Kelvin! 

-A  .  965E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.895E-07 

DRAG  COEF.AT  10  METERS 
(Dinensionl***) 

8. 723E-04 


INFFRRF1)  MFAN  VFRTICAI. 
VELOCITY  COVARIANCE 


WITH  LONC.  VELOCITY 
<Meter?/sec2> 

-1 . 176E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1 . 061 E -03 

W I TH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 

5 ■ 384E-03 


M I  SCEl  .1.  ANEOUS 


AIR  DENSITY 
(Kg/«3> 

1 .2335 

AIR  SPECIFIC  HEAT 
( ITcal  . /Kg  Kel . > 
24165E  02 

WATER  LAT.HEAT  VAP . 

< ITcal . /Kg) 

5.9038E  05 

VAP. PRES. AT  WT  LEVEL 
(Hill lbar ) 

15.393 

ABS. HUMID. AT  WT  LEVEL 
( Kg/«3> 

1  .  164E-02 

BAR  .PRES.  AT  WT  LEVEL 
(Millibar ) 

1018.09 


BOWEN  RATIO 
(no  units) 
0.257 


1 


1 

J 

\ 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD  RICH. 
NO. AT  GMH 

If  L 

AT  1  OH 

MOMENTUM 

FLUX 

LAT . HEAT 
FLUX 

SEN . HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTai  HEAT 
ELUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCI.  .SPEC 
HUMIDITY 

SCL, POT. 
TFMP  . 

ROUGH 

1  ENGTH 

DP  AC 
COEF 

207X 

207X 

136% 

182X 

1 82X 

13X 

I36X 

365X 

68X 

1  MX 

1  14X 

88X 

136X 

1  BOX 

1  80X 

46X 

46X 

108X 

13X 

34X 

154X 

23X 

69X 

1 31 X 

43X 

40X 

*  CONTINUED  BELOW 


RU4  NUMBER 
START  TIME 
.-TART  DATE 


7905040500 
5:  1:30  PST 
4  May  1979  (DAY  1241 


MARINE  SURFACE  l  AYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  IS' AND,  CAi 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNFLS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROF  I •  F  AND  Put  K  AFRODYNAMIC  DFRIVFD  PARAMI TER  VALUE  WE IGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  ML  ASURI  ME  NT  F RRORS 
WITH  THE  LOWER  L T  M I T  OF  THE  CORRESPOND ING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


RTABII  I  T  Y 


flux  parameters 

< t»UP ,-=DOUN)  SCAI  INC  PARAML TERS 


C.R AD.  RICHARDSON  NUMBER 
(♦»StabIe,-= Unstable) 
-0.405  (0.021  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CHM» ( Z1 »Z2> 1/2 
12.99 

7/L  AT  GMH 
-0.439  10.021 

7/L  AT  10  METERS 
-0.338  (0.021 

MONIN-OBUKHOV  LENGTH 
( Meters) 

-2.962E  01 


MOMENTUM  FLUX 
(Nt /m2) 

-1.6BE-0?  (6.0E-0?) 

HUMIDITY  FLUX 
(Kg/sec  «P) 
l  .  09E-05  (8. 0E-061 

LAT.HEAT  FLUX 
( Wat  t»/n2> 

2.69E  01  12. 0E*01 I 

SEN  HEAT  FLUX 
(Wat  ts/e?) 

4  60F  00  (3  .  OEtOO 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t*/*2> 

0  82E  00  I  2 . OE  +  0 I  1 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n?) 

4.14E  01  ( 3 . 0E  >0  t 1 


FRICTION  VELOCITY 
(Meter  s/sec ) 

1.158E-01  (6.0E-021 

SCALING  SPEC. HUM  ID. 
(Kq/Kg ) 

-7.604E-05  I  3 . OF  -  05 1 

SCAI  INC.  POT  .  TEMP  . 
(Kelvin) 

-2 . 693F - 07  12  OE-021 

ROUGHNESS  LENGTH 
( Meters ) 

8  243E-07  ( 6 . OF -051 

DRAG  COI  F  AT  10  ML  TERS 
( Meter  s ) 

1  16  .*E  III  [4 . 0E  *04  I 


BOWEN  RAT IO 
(no  units) 

0.193  (0 . 081 


CTLEfttNCF  BFTWFEn  THE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARA^TER  VA>  DCS  AS  COMMUTED  U1A  TMF  STANDARD  DEVIATION  FROM  EITHER  THL 
ABOVf  vnr.HTLD  COMPOSITE  VALUr  OR  MFASURFMf  NT  UNCERTAINTY  VALUE  (WHICH  LVER  ABSOLUTE  VALUE  IS  l  ARCf  R  >  ■  All  VALUES  ARE 
J  %  Tf  f>  IN  PERLFNT  DIFFERENCE  AND  ARE  •♦or-“: 

•  AT  ■  I  f  M  7'  l  HOMLNTUM  LAT.HEAT  SC  N .  HEAT  SKY  RAO  TOlA'  HEAT  BOWf  N  FRICTION  SCI  SPFC  Sf'L.POT.  ROUGH  DRAG 

•«  a »  ee  AT  l  OM  MUX  FLUX  FLUX  MUX  FLUX  RATIO  VM  Of  1 1 Y  HUN]  PIT*  TEMP.  I  ENG  T  li  t  MLF 

R  X  RX  6 1 X  OX  3X  BOX  MX  6X  70X  IX  t,.\ 
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MARINE  SURFACE  LAYER  MICROMPTEOROLOGICAL  EXPERIMENT 


NAVAL  RESFARCH  l  A&ORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
NARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CA>  IFQRNIA 

•  •  *  MICROME TEOROLOGICAL  DATA  *  »  «  * 


RUN  NUMBER 
SI  ART  i I HE 
l NO  time 
SIARJ  DATE 


7905040530 
5:31:50  PSf 
6:  2:  0  PST 
4  May  1979  (DAY  124) 


ANAl  OC  L'HANNM  RAW  DAI  A  (AVbRACf  VDO. 


No  .  U  (f 

VOl  T  Kb  f  .A 
6.305 


No  .  (J  I 

TEMP  KTRUC. 

0.001 


Na  .  02 

If MP . STRUC . 2 
0 . DC  J 


No  .  03 
DEW  POINT) 
5. 162 


No  .  04 

DEU  PO INI 2 
5.147 


PRINT  DATE:  tl  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Hin 

NOMFNCl  ATURE:  l*UPPFR  LEVEL ,  ?*LOWFR  LEVEL 


No  .  05 

No  .  06 

No  .  07 

No  .  08 

WIND  SPFFD1 

WIND  SPEED2 

BAR  PRES. 2 

SKY  RAD. 

1  .837 

1.800 

5.083 

0.026 

No  .  1 0  No . 1 1  No .  1? 

BULK  NT  I  LAP  A<  FREQUENCY  AC  VOt  TAGF 
3.707  3.R49  2.51V 


No. 13  No. 14 

NANUAL  FLAG  ZERO  REF. 
0  -  001  0 . 0  0  1 


No. 15 
SPARE  A 
0.301 


No  .16 
SPARE  B 
0.301 


No  .  17 

VOLT .REF. B 
6.205 


I)  LCtt  A).  CHANNEL  RAU  DAI  A  (AVERAGE): 


ESCARPMENT  OATA, 


FI FLO  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


Nu  .1  No  .  .* 

AIR  TCmp.1  AIR  TUMP.  2 
1411  123329  1421  124184 


UPWIND  NF AR  UPWIND  Li-ND  DP1FCAL 
HE lGHT/i ENCTH  PATH (Meters)  (Volts) 
0.206  61  -D.009 


DP2FCAI. 
(Volts) 
0 . 000 


WTBFCAL 
(Volts ) 
0 . 000 


WS1EC 
(Coeff . ) 
0.991 


No  .  09 
WIND  DlR . 
5.670 


WS2EC 
(Coeff. ) 
0.947 


SYSTEM  HOJSEKEEPINC  PARAMETERS  TRANSLATED  INTO  f  NG INFER  INC  UNITS: 


MANUAL  F(  AC  FRROR  COUNT  DAI A  BASE 
(No  .  si.  (No  .  scans  >  (No. scans) 

0  0  180 


VOLl.RFF.DfcV  VOLT  RFF. DEV  7ERO  RFF.DFV  AC  VOLT . FLUX 
A(No.).OOSV)  B(No.).OOSV)  (No.).0’2V>  (No.)5V) 

O  Q  0  0 


AC  FREQ. FLUX  AC  VOLTAGE 
(No.) I Hz)  (VAC) 

0  115-2 


AC  FREQUENCY 
(Hz) 

59.85 


OBSERVE  O  MICROME  TCQRQl.OCILAi.  PARAM*- TFRS  (INCLUDING  THF  ABOVE  CA<  .  AND  LSCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  If HP  | 
(Celsius) 
12. 333 

WIND  SPEFOi 
(Me ter /sec  > 
3. £5 

DFU  POINT! 

<  Le  l <•  i  u S  ) 

10.51 

If HP . STRUC. 1 
(Kel  . »  M-2/3  > 
NO  DATA 

WJND  i>  B  . 

( Deq .True) 
337.8 

BAR .PRES.  1 
(Millibar  ) 
1016. 18 

SKY  RAD. 

( Wa  1 1/«2 ) 
-3.62E  00 

BULK  WT  TFMP 
(Celsius) 

1  3 . 337 

MF AN  AIR  TEMP 

(Kelvin) 

285.536 

AIR  TEMP. 2 
(Celsi as) 

12  410 

WIND  SPEFD2 
( Meter/set  > 
3.44 

DEW  POINTS 
(Celsi us) 
10.36 

TEMP .STRUC .2 
(Kel . «M-?/3> 
NO  DATA 

TIDE  TABLF 
(Meter  MSL > 

0 . 04 

BAR .PRES.  2 
(Millibar  ) 

1 0 1 7 . 28 

CAL  cm  ATFI> 

M I CRUMETF UROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT .TEMP  1 

(Celsius) 

12.513 

V1R .TEMP . 1 
(Celsi us) 
13.692 

V.  POT .TEMP . 1 

(Celsius) 

13.072 

APS. HUM ID. 1 

(Kq/r»3) 

9.663E-03 

REL. HUMID. t 
(Percent  > 
88.60 

SPEC .HUMID. 

(Kq/Kq) 

7.029E-O3 

,  1  VA® . PRES . 1 
(Millibar ) 
12  731 

S. VAP .PRES. 1 
(Millibar ) 
14.369 

REF. INDEX  1 
<Kel.«M-2/3> 
NO  DATA 

HEIGHT,  72 
( Me  t  er  «;  l 
9.20 

POl .TEMP .2 

(Celsius) 

12.509 

VIR  .TFMP  .2 

(Celsius) 

13.764 

V .POT . Tf MP .2 

(Celsius) 

13.854 

ABS.HUMJD.2 

(Kq/r»3> 

9 .574E-03 

RFL .HUMID.2 
(Percent ) 

87 . 22 

SPEC. HUMID, 
(Kq/Kq) 

7 . 75 IE -03 

,2  VAP .PRES.? 
(Millibar ) 
12.617 

S.  VAP  PRES. 2 
(Millibar ) 
14.466 

REF. INDEX  ? 
(Kel .  irM-2/3> 
NO  DATA 

CONTINUED  Bfl  OU 


RU j  NUMBER:  7905040530 

START  TIME:  5:31 :50  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROHF  TEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNFLS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMFNCl  ATURE  :  1-UPPFR  LEVEL,  2-LOUFR  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  < BUSINGER , 1973) : 


FLUX  ■ 

’  AR AMETERS 

PROFIIE  SLOPES 

<  *=U* 

1 , --DOWN ) 

SCALING  PARAMETERS 

PARTIAI  DERIVATIVES 

(f-INCR .WITH  HEIGHT ) 

OR AD. RICHARDSON  NUMBER 
i  t-s tab le ,  Unstable* > 
0-211  AT  CMH 

t,F  LlMt  TRIG  MEAN  HEIGHT 
CHH  =  </l*Z:»>l/2 

12.  9V 

//L  AT  GMH 
0 .236 

t ' L  AT  10  M( IERS 
-0  182 

’'I  AT  L\ 

- 1)  T  ( ( 

//!  AT  72 
0  167 

Ml  IN  IN  OBJ /X  MOV  IfNGTH 
(Meters) 

-5.504E  01 


MOMENTUM  FLUX 
<  N  t  / 1*2 ) 

-I  .03E-0? 

HUMIDITY  FLUX 
(Kq/sec  «?) 

9.  DIE-06 

LAT  .HEAT  FLUX 
(Warts/«2> 

22  3F  01 

SFN . HEAT  FLUX 
<U4t  ts/n2) 

9. 12E-01 

SKY  AND  SOLAR  HF.AT  FLUX 
(Uatts/«2> 

3.62E  00 

TOTAI  HEAT  BUDGV  T  FLUX 
(Watt*/*?) 

1 . 96F  01 


FRICTION  VELOCITY 
(Meter s/ser ) 

9. 120F-02 

scaling  spec. humd. 

(Kq/Kq) 

-8 . 000E-05 


SCAI  INC  POT  .  TEMP  . 
(Kelvin) 

-8 , OOOE-Q3 


ROUGHNESS  LENGTH 
<  Meters  > 

4 .736E-0B 


DRAG  COEF  AT  10  METERS 
(Di wens ion less) 
t  .  1671  U3 


GENFRAI  FORM :  DN^DZ* 
t (N1-N2) )/ll  n ( 71 /72)« 
<Zl«/2)l/2) 

N*W1ND  SPFFD  (M/*ee> 
Z-HEIGHT  (Meters) 
DWS/DZ-  1.20E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z*HE IGHT  (Meters) 
DSH/DZ*  -8.92F-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGMT  (Meters) 
DPT/DZ-  -8.92F-04 


GENERAL  FORM: 'N' SLOPE- 
I  (L  nZl-PSI )-  <1  nZ2~PSI  >  1/ 
INI ~N2 ) 

N-WIND  SPFFD  (M/*ec> 
Z-HF.IGHT  (M)  Vert.Ans 
PSI-PSI1 

WS  SLOPE*  4 . 39£  06 

N*SPEC. HUMIDITY  (Kq/Kq) 
Z*HE IGHT  (M)  Vert. Ails 
PSI-PSI2 

SH  SLOPE-  -6.76E  03 

N*POT  TEMP . (Kelvin) 
Z*HEIGHT  (M)  Vert. A«is 
PSI-PSI2 

PTK  SLOPE-  -6.76E  01 

N-LnTEMP .STRUC. (KiM-.  '3> 
Z-HEICHT  (N>  Ver  t . A  * i s 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PM  I  A 1  /I- 
PM  1  AT  /?  - 
PS  12  AT  Zl* 
PS I 2  AT  72= 


0 . 6  09  f  0 1 
0  3916*9 
0 . 405523 
0 .255627 


POWEN  PATIO 
(no  «nit>.) 
0.041 


i;T  Nt-'RAI  CONSTANTS  : 


MISCELLANEOUS 


VON  KAPMAN 
I.ON5 T  AN  I 
(Nft  unit'. » 

G  4 


GRAVITATION 
ACCM  EBAT  IflN 
<  N/sec  :*) 

9  7957 


PROFILE 
TUB . PRANDTl 
NUMB! R 
0 .74 


PROF  11  E 
TOR . SCHM I D  r 
NUNBFR 
0 .74 


BULK 

SFN  HEAT 
TRANSF  CUFF . 
0 . 9J?F  -03 


BUI  K 

MOISTURE 
TRANSF  .COFF  . 
1 . 32E-03 


AIR  DENSITY 
(Kq/n3) 

1 .2348 


».»  NFR4(  NUT);. 

At  ,  ut  acy  imitation  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative, 
tonpiitai  i  nn  ptt'r  vted  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcel  ./Kq  Xel  .  ) 
2.416AE  82 


SHI  */-  .  OMf  -  3  Kq/Kq. 

PTK  I  -PTK  2'  ♦/  00H  Kel 


WATER  LAT  .  HEAT  VAP 
(ITcal ,/Kq) 

5.9031E  05 


•  continued  ON  next  PAGE 
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RUN  NUMBER:  7905040530  MARINE  SURFACE  LAYER 

START  TIME:  5:31:50  PST  NRL  MICROMETEOR OLOGY 

START  DATE:  4  May  1979  (DAY  1241  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP , STRUC . 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-UT  TEMP 

VIR-WT  TEMP 

V. POT-UT  TEMP 

(Celsi us) 

(Meter/*ec  ) 

(Celsius) 

(Kel . kH-7/3 ) 

(Mil 1 ibar > 

(Celsius) 

(Kelvin) 

(Kel vin ) 

(Kelvin) 

(Kelvin) 

12.408 

3.45 

10.37 

NO  DATA 

1017. 18 

t3. 357 

-0 . 949 

-0.851 

0.398 

0.496 

HEIGHT 

POT . TFNP . 

VIR . TFHP . 

V.POT.TFhP . 

ABS .HUMID. 

RFL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S.VAP .PRES  . 

REF . INDEX 

(Meter*) 

(Cel*ius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent  > 

(Kg/Kg  > 

(Mill jbar*) 

(Millibars) 

(Kel  .  jiM-2/3) 

10.00 

12.506 

13.755 

13.853 

9 . 585E-03 

87.39 

7 , 760E-03 

12.632 

14.455 

NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VA>  UES  AT  TEN  METERS  (ERIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS  I NFFRRF D  INFERRED  HFAN  VERTICAL 

(♦-UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE 


MISCELLANEOUS 


CRAD -R ICMARDSON  NUMBER 
(♦-Stable, --Unstable) 
0.753  AT  CM H 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM=(Zl*Z2)t/2 
12  99 

Z/L  AT  GMH 
-0 .81 0 

7/L  AT  10  METERS 
-  0  .623 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 .604E  01 


MOMENTUM  FLUX 
<Nt/n2> 

-t  26E-02 

HUMIDITY  FLUX 
(Kq/sec  «2) 

9.40E-06 

LAT.HFAT  FLUX 
(Wat  ts/*2) 

2.32E  01 

SEN. HEAT  FLUX 
(Uatts/r*2> 

5.88E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat ts/*2> 

-3.62E  00 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/«7> 

2.55E  01 

BOWEN  RATIO 
(no  units) 

0.253 


FRICTION  VELOCITY 
( Meters/sec  > 

1 .012E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 523E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4.650E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 472E-07 

DRAG  COEF.AT  10  METERS 
dimensionless) 

8 . 580F-04 


WITH  LONG.  VELOCITY 
(Meter?/sec2> 

-1 .024E-02 

WITH  A6S.  HUMIDITY 
(Meter  Kg/sec  n3> 
9.401E-06 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

4 . 705E-03 


AIR  DENSITY 
(Kq/n3  > 

1 .2351 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.416BE  02 

WATER  LAT.HEAT  VAP  . 

< ITcal . /Kg) 

5.9030E  05 

VAP.PRES.AT  WT  LEVEL 
(Mil Iibar  ) 

15.400 

ABS. HUMID. AT  UT  LEVEL 
<Kg/«3> 

1  . 165E-02 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar ) 

1018.38 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


CRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT . HEAT 
FLUX 

SEN . HF  AT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

282% 

282% 

243% 

252% 

252% 

24% 

210% 

504% 

121% 

131% 

131% 

141% 

243% 

189% 

189% 

46% 

47% 

117% 

24% 

40% 

164% 

23% 

70% 

140% 

43% 

40% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905040530 
5:31:50  P« T 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  M ICR ONE TEOk OLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROF K  E  AND  RM(  K  AERODYNAMIC  0FRIVED  PARAMETER  VALUE  WEIGH7FD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  ME ASURF MFNT  ERRORS 
WITH  TMF  LOWER  LIMIT  OF  THF  CORRESPONDING  M*  ASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 . 


FLUX  PARAMETERS 
< ♦ *UP , - * DOWN ) 


SCAl  INC  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
(♦-St  able, --Unstable) 
-0.536  rO.O?)  AT  GMH 

RE ONf TRIC  MF AN  HEIGHT 
Crt»ter  »  CW<Zl*Z?H/? 
12.99 

Z/L  AT  GMH 
-0.580  10. 021 

7/L  AT  10  METERS 
-0.446  (0.021 

MONTH -OBUKHOV  LENGTH 
( Meters) 

-2.242F  01 


MOMENTUM  FLUX 
<Nt/«2) 

-1.23E-0?  16.0E-021 

HUMIDITY  FLUX 
(Kg/sec  «2) 

9.34E-06  (0  0E-061 

LAT.HEAT  FLUX 
(Wat  ts/r2) 

2.31E  Ot  IP.0EF011 

SEN . HF AT  FLUX 
(Watt* /e2> 

4.3IE  00  (.3. 0E  *0  01 

SKY  AND  SOLAR  HF  AT  Fl.UX 
(Wat  f s/*2> 

1.62E  0  0  1 2. 0E »0 1  1 

TOTAL  MEAT  BUDGET  FLUX 
(Wat  f*/«7> 

7  46F  01  (30E*01  1 

BOWFN  RAT  TO 
<n«  unite) 

0  201  111.081 


FRICTION  VELOCITY 
(Met er  s/sec  ) 

9.958E-02  I6.0E-02) 

SCALING  SPEC. HUMID. 
(Xq/Kg) 

-7.690E-03  l 3. OF -051 

SCAl  INC  POT  .  TEMP  . 
(Kelvin  > 

-2661E-02  12 . 0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

1.239E-07  16.0E-051 

DRAG  COEE.AT  10  METERS 
(Meter*) 

9.0171  II*  [4.0E-041 


DIFFERENCE  BFTUFFN  THF  PROFILF  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  lARGFR).  All  VALUES  ARE 


l  ISTED  IN  1 

GRAD  RICH 

PERCENT  DIFFERENCE  AND 

Z/l  MOMENTUM 

ARF  " *cr - " : 

LAT.HFAf  SFN.HFAT 

SKY  RAO, 

TOTAi  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL  POT . 

ROUGH 

DRAC 

NO. AT  GMH 

A  1  1  0M 

FLUX 

FLUX 

FI  UX 

FLUX 

FLUX 

RATIO 

Vf  LOCITY 

HUMIDITY 

TEMP  . 

1  ENCTH 

COFF 

57% 

5  07 

2% 

jr 

61% 

or 

12% 

59% 

6% 

3% 

72% 

ox 

2 1% 

END  OF  DATA  RUM 
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MARINE  SURFACE  LAYER  HICROMF TEQROLQGICAL  EXPERIMENT 

NAVAL  RESEARCH  I  ABQRA70RY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESFARCH  STATION 
SAN  NICOLAS  ISLAND,  CAl  IFORNIA 

•  *  •  *  MICROMETEDROLOCICAL  DATA  «  ’'  »  » 


RUN  NUMBER! 

7905040600 

PRINT  DATF: 

11  JUN  1980 

START  TIME: 

6:  210  PSf 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

6/H»n 

END  TIME: 

6:32:20  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

4  May  1979 

(DAY  124) 

NOMENCLATURE 

1  -UPPER  LEVEL,  2-LUUFR 

LEVEL 

*  ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC) 

NO  .  00 

No  .(It 

No  .  02 

No .  03 

No  ,  04 

No  .  05 

No  .  06 

No  .  07 

No  ,  08 

VOL  T  .  RFF  .  A 

TFMP .STRUC. 

TFMP. STRUC. 

2  DEW  POINT  1 

DEW  P0INT2 

WIND  SPEFD1 

WIND  5PFED2 

BAR  PRES 

2 

SKY  RAD 

6.205 

0 . 001 

0.001 

5.150 

5.133 

1  .362 

1  . 455 

5.097 

0.189 

No  1  0 

No  .  11 

No  .  12 

No  .13 

No  .  14 

No. 15 

No.  16 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF 

b 

3.710 

3,060 

2.5J9 

0.001 

0.001 

0  .  0Q1 

0 . 001 

6 . 205 

•  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIE»  0  CALIBRATION  AND 

WIND  SPEFD  ESCARPMENT 

CORRECTIONS 

No.  1 

No. 2 

UPWIND  NEAR 

UPWIND  1  AND 

DP1FCAL 

DP2FCAL 

wtbfcal 

WS1EC 

ATR  TEMP  .  1 

AIR  TEMP. 2 

hfight/lencth 

PATH(Meters) 

(Volt*) 

(Volt*) 

(Volts) 

(Coeff . 

1411  124638 

1421  125398 

0.201 

46 

-0 . 0  09 

0 . 000 

0.000 

0 .992 

No  .  09 
WIND  DIR. 
6.261 


WSPEC 
(Coef f . ) 
0.948 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FI  AG  FRROR  COUNT  DATA  BASF 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT. RFF. DEV  VOLT. RFF. DEV  7FR0  REF . DEV  AC  VOLT. FLUX 
A(No . > . 005V)  BCNo.).0Q5V>  (No.). 002V)  <Nc.>5V> 

0  0  0  0 


AC  FREQ, FLUX 
(No. > 1 Hz ) 

0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Hz  ) 

59.86 


*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP.1 
(Celsius ) 

12 . 464 

WIND  SPFFD1 
(Mater /sec ) 
3.96 

DEW  POINT 1 
(Celsius) 
10.44 

TFMP . STRUC. 1 
<Kel.*M-2/3) 
NO  DATA 

WIND  DIR. 
(Deg .True) 
357.9 

BAR.PRFS. 1 
(Millibar) 
1016.40 

SKY  RAD. 
(Uatt/n?) 
-2.63E  01 

BULK  UT  TEMP 

(Celsius) 

13.360 

MFAN  AIR  1 EMP 

(Kelvin) 

285-662 

AIR  TEMP. 2 
(Celsius) 
12,540 

WIND  SPEFD? 
(Meter/sec ) 
284 

DEM  PQINT2 
(Celsius) 
10.27 

TEMP .STRUC. 2 
(Kel . xh-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-3.05 

BAR .PRES.? 
(Millibar  ) 
1017.49 

CALCUl  ATFD 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 
( Maters) 
18.35 

POl .TEMP . 1 
(Celsi us) 
12.644 

VIR .TEMP . 1 

(Celsius) 

13.817 

V. POT. TEMP . 1 
(Celsius) 

1 3 . 997 

ABS. HUMID. 1 

<Kq/n3) 

9.615E-03 

REi  .HUMID.  1 
(Percent  > 
87.43 

SPEC. HUMID. 

(Kg/Kg) 

7.792E-03 

.  1  VAP. PRES. 1 
(Mill ibar ) 
12.674 

S. VAP. PRES. 1 
(Millibar ) 
14.497 

ref.indfx  1 
(Kel . «M-2/3 ) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT. TFMP .2 

(Celsius) 

12.630 

VIR. TFMP.  2 

(Celsius) 

13.870 

V.POT . TFMP .2 

(Celsius) 

13.969 

ABS. HUMID. 2 
(Kg/*3> 

9 .517E-93 

HEL.HUAID.2 
(Percent ) 
86.0  4 

SPEC. HUMID. 
(Kg/Kg) 

7 . 707E-03 

2  VAP. PRES.  2 
(Mi llibar ) 
12.548 

S.  VAP. PRES.? 
(Millibar ) 
14.585 

REF.  INDEX  2 
(Kel . »M-2/3  > 
NO  data 

*  CONTINUED  BEL DU 


RUN  NUMBER: 

7905040600 

MARINE  SURFACE  LAYER 

START 

TIME, 

6:  2:10  PST 

NRL 

MICROHETEOROLOGY 

*RT 

DATE : 

4  May  1979  (DAY  124) 

SAN 

NICOLAS  ISIANO, 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLINC  RATE  (ALL  CHANNELS);  6/M in 

DATA  AVERACINC  PERIOD:  30  Min 

NOMFNCI  ATURE:  1-UPPFR  LEVEL,  2*L0WER  LEVEL 


«  P*.  c  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  CULATED  VAl  UES  (BUSINGER 

FLUX  PARAMEK 
<t»UP,-«DOWN> 


STABILITY 


GRAD. RICHARDSON  NUMBER 

( ♦-Stab!*, -^Unstable ) 
0.087  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 

(Meter  >  CHM«(Zl»Z?>1/2 
12.99 

f/l  AT  GMH 
0.192 

Z/L  AT  10  MFTERS 
I  .  MS 

1/ L  AT  71 
0.27? 

7/L  AT  72 
0.136 

MONIN-OBUKHOV  LENGTH 

( Mat  *r  *  ) 

6.756E  01 


MOMENTUM  FLUX 
(Nt/f.2) 

-5.37E-03 

HUMIDITY  FLUX 
(Kg/s*c  «7) 

-2. 4  4E--06 

L AT. HEAT  FLUX 
(Matt*/«2) 

-6. 02E  00 

SFN.HEAT  FLUX 
(Mat ts/«2> 

-3.92E-01 

SKY  AND  SOLAR  HEAT  FLUX 
<Wat1%/«?) 

-2.63E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Matts/n?) 

-3.27E  01 


SCAl  ING  i  ..  ’*CTERS 


✓ 

FRICTION  VELOCITY 
( Met*rs/see ) 
6.594E-0? 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

2.994E-05 


SCAl  ING  POT  .  TEMP  . 
(Kelvin) 

4.734E-03 


ROUGHNESS  LENGTH 
(Meters) 

4.  M6E-10 


DRAG  COEF ,  AT  10  MFTERS 
(Di»en*i enjess) 

V  18.it  - u  4 


973)  i 


PARTIAI  DERIVATIVES 


GENERAL  FORM:DN/DZ* 

1 (N1 -N2 ) ) / 1 1  n(71/72)« 
<ZM?2>1/2J 

N-UIND  SPFFD  (M/%*c> 
Z-HEIGHT  (Meters) 
DUS/DZ-  2.44E-02 


N-SPEC .HUMIDITY  (Kq/Kg) 
Z-HEIGHT  (Hetfrt) 
DSH/DZ-  9.38F-06 


N*POT. TEMP . (Kelvin) 
Z-HE ICHT  (Maters) 

DPT/DZ-  1  52E-03 


PROF  ILE  SI  OPES 
(♦-INCR.MITH  HEIGHT) 


GENERAL  FORM : ' N ' SLOPE* 
t  (InZl-PSI)-U  nZ2-PSI )  )/ 
( N 1 -N? 1 

N-UIND  SPEED  (M/»t>c) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSIl 

MS  SLOPE =  6 . 07E  00 

N-SPEC .HUMIDITY  (Kq/Kg) 
Z-HCIGHT  <  M  )  Vert  .Axis 
PSI-PSI2 

SH  SI  OPE -  1.81E  04 

N-POT .TEMP . (Kelvin) 

Z» HEIGHT  < M )  Van. An«. 
PSI-PSI2 

ptk  slope  =  i .  me  02 

N«LnTEMP .STRUC. (K*N-2/3) 
Z-MFICHT  <M)  Van  Ax  i« 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  ZM  -1 .276476 
PSI1  AT  72-  -0639977 
PSI2  AT  71  -  -1 .724967 
PSI2  AT  72 *  -0.864834 


BOWEN  RATIO 
(no  units.) 
0.065 


a  GENERAL  CONSTANTS! 

VON  KARMA N  GRAVITATION 

PROFILE 

PROF  II  E 

BUI  K 

BULK 

MISCELLANEOUS 

CONSTANT  ACCELERATION 

TUR  PRANDTL 

TUR ■ SCHMIDT 

sen  hfat 

MOISTURE 

AIR  DENSITY 

(No  units)  (M/«ec  2) 

NUMBFR 

NUMBFR 

transf .cuff  . 

TRANSF  .COEF  . 

(Kg/nJ) 

0.4  9.7939 

0 . 74 

0.74 

0 .92F-03 

t . 32E-03 

1 . 2345 

a  GENERAL  NOTES: 

NONE 

AIR  SPECIFIC  HFA 
(  Heal  . /Kq  Kel  .  ) 
2.41 67E  02 

WATER  l AT. HEAT  VAP 
(ITcal./Kg) 

5.9024E  03 


m  CWfTINUfD  ON  HP  XT  PACE 
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RUN  NUMBER:  7985040600 

START  71HF:  6:  2:10  PST 

START  DATE!  4  Nay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
N»L  MICROMFTEOROLOCY 
SAN  NICOLAS  ISIAND,  CAL 


»  ESTIMATED  MICROMFTEORQLOGICAl  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  l!  JUN  1980 

DATA  SAMPLING  RATE  (A>  L  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD:  JO  Min 


AIR  TEMP. 
(Celsius) 
12.531 


WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP  V.POT-i  TEN® 

(Meter /sec ) 

(Celsius) 

(Kel . *M-?/3> 

( Mi  llibt  <•  > 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin)  (Kelvin; 

286 

10.29 

NO  DATA 

1017.40 

13.360 

-0.829 

-0.731 

0,511  0.609 

HEIGHT 

(Meters) 

10.00 


POT . TFMP . 

VIR.TFMP, 

V . POT . TPMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S.  VAP. PRES. 

REF. INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/n3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel.nM-2/3) 

12. 629 

13.871 

13.969 

9 .529E-03 

86.20 

7.717E-03 

1 2 . S64 

1 4 . 575 

NO  DATA 

■  BU(  K  AERODYNAMIC  CA< COL AT IONS  BASED  ON  ABOVE  ESTIMATED  VA»  UES  AT  TEN  METERS  (FRIEHE  ET  Ai  ,1978)  : 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VFRTICAL 

(♦-UP DOWN) 

SCA<  INC  PARAMETERS 

VEIOCITY  COVARIANCE 

HISCEI.LANF.OUS 

GRAD. RICHARDSON  NUMBER 
(♦•Stable,--*  Unstable) 

' 1 . 196  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH* ( Z1 »Z2) 1/2 
12.99 

Z/L  AT  GMH 
-1 .272 

7/L  AT  10  METERS 
-0.979 

MON IN-OBUKHOV  LENGTH 
(Meters  > 

-I  021E  01 


MOMENTUM  FLUX 
(Nt/e2) 

-0.29E-O3 

HUMIDITY  FLUX 
(Kg/sec  «2> 

8. 02E-06 

LAT.HEAT  FLUX 
(W«tts/r*2) 

1 . 98E  01 

SfN.HFAT  FLUX 
(Watts/«2> 

4.91E  00 

SKY  ANO  SOLAR  HEAT  FLUX 
<U*Tt»/n2> 

-2 . 63E  01 


FRICTION  VELOCITY 
(Meter  s/sec ) 

8, 1 93E-02 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.V25E-05 

SCALING  POT .TEMP . 
(Kelvin) 

-4 . 793E-02 

ROUGHNESS  LENGTH 
(Meters) 

1  229E-08 

DRAG  COEF.AT  to  METERS 
(Dinensionless) 

8  19QE-04 


WITH  LONG.  VELOCITY 

(Meter?/sec2> 

-6.712E-03 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
8.01 8E-06 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec  > 

3. 926E-03 


AIR  DFNSITY 
( Kg/n3 ) 

1 .2349 

AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel ■  ) 
2.4167E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5.9023E  05 

VAP. PRES. AT  «T  LEVEL 
(Millibar ) 

15.406 

ABS. HUMID. AT  WT  LEVEL 
CKg/n3) 

1  .  165E-02 


TOTAL  HEAT  BUDGET  FLUX 
<  Wat  ts/#i2) 

-1  60E  00 


BAR.  PRES.  AT  WT  LEVEL 
(Millibar > 

1010.60 


BOWEN  RATIO 
(no  units> 
0.248 


*  MEASUREMENT  FRROR  ANAi  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTDM  ROW  ARE  BULK  AFRODYNANIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ,+or-“i 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFLOCITY 

SCL . SPEC 
HUMIDITY 

SCL -POT . 
TFMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

134X 

251% 

125% 

180X 

146% 

8% 

34X 

326% 

62% 

118% 

83% 

82% 

125% 

198* 

190Z 

46* 

47% 

126% 

8% 

22% 

173% 

23% 

70% 

149% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905040600 
6:  2:10  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICR  OMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAi 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS) :  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFH  E  AND  BUI  K  AFRODYNANIC  DERIVED  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  1  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦«UP,-*DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-»Stable,--*Uns  table) 
-0.430  (0.021  AT  GMH 

GEOMFTRIC  MFAN  HEICHT 
(Meter)  GMH-(Zl*Z7) 1/2 
12.99 

Z/L  AT  GMH 

-0.626  (0.021 

Z/L  AT  ft  METERS 
-0.482  (0.021 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-2.076E  01 


MOMENTUM  FLUX 
<Nt/«2> 

-7.50E-03  ( 6 . 0E-02 1 

HUMIDITY  FLUX 
(Kg /sec  n2> 

5.86E-06  (8. OE-06J 

LAT.HFAT  FLUX 
(Watts/«2) 

1.4SE  01  (?.OE*Otl 

SEN. HEAT  FLUX 
<Usf ts/n2> 

2.44E  00  l 3 ■ 0E+00 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/*2) 

-2  63E  01  (?.0E*0M 

TOTAL  HFAT  BUDGET  FLUX 
(Watt*/*?) 

-1 . 40E  01  C  3 . 0E ♦ 0 1  1 

BOWEN  RATIO 
(bo  units) 

0.104  (0,081 


FRICTION  VELOCITY 
(Meters/sec  ) 

7.762E-02  (6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-3.85VF-05  13.0E-05) 

SCAl  INC  POT.  TEMP. 
(Kelvin) 

-1.410E-Q?  1 2 . 0E-02 1 

ROUGHNFSS  LENGTH 
(Meters) 

0 . 216E-09  (6.0E-051 

DRAG  COEF.AT  10  MFTERS 
(Meters) 

B. 431 L -04  (4 . 0E-041 


e  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNANIC  DERIVED  PARAMETER  VA'  UES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  UE1CHTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  lARCFR).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD .RICH. 
NO. AT  CHH 

Z/L 

AT  IBM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 

flux 

SKY  RAD. 
FLUX 

TOTAf  MEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFLOCITY 

SCL . SPEC 
HUMIDITY 

SCL .POT . 
TEMP 

ROUGH 

1  ength 

DRAG 

COEF 

152% 

118% 

3% 

75% 

09% 

0% 

53% 

52% 

11% 

146% 

137% 

0% 

7% 

•  CM»  OP  DATA  DIM 


179 


rtUN  NUMBER 
START  TIME 
END  T IMP 
SI  ART  1>ATE 


7905040630 
6 i 32 : 30  PSr 
7s  2s 40  PST 
4  May  1979  (DAY  124) 


NARINE  SURFACE  LAYER  MICROMF TEORQLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  1 ABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
5AN  NICOLAS  ISLANO,  CALIFORNIA 

•  *  •  «  M1CROME  TEOROLOGICAL  DATA  «  *  •  * 


PRINT  DATF:  11  JUN  1900 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Mzn 

DATA  AVERAGING  PERIOD)  30  Htn 

NOME  NCI  ATURE :  1-UPPFR  LEVFL,  2- LOWER  LEVEL 


ANALOG  CHANNEL  RAN  DATA  (AVERAGE  VDC): 


No. UC  No. 01  No . 0?  No, 03 

VOLT .REF .A  TEMP.STRUC.l  TFMP . STRUC . 2  DFW  POINT l 


No  .  04 

DFW  P0INT2 
5.165 


No  .  05 

WIND  SPEED! 
1.158 


No. 06  No. 07 

WIND  SPEEDS  BAR. PRES. 2 
1.000  5.099 


No  .09 
WIND  DIR. 
6.548 


BULK  U1  TEMP  AC  FREQUENCY  AC  VOLTACE  MANUAL  FLAG  ZERO  REF. 


No  .17 

VOLT. REF. B 
6.295 


DIGITAL  CHANNEL  RAW  0ATA  (AVERAGE): 

No  .  1  No  .  2 

AIR  TENP.l  AIR  TEMP. 2 

1411  124903  1421  125723 


ESCARPMENT  DAI A,  FIELD  C A>  IBRATJON  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NFAR  UPWIND  l  AND 
HFJGHT/lENGTH  P ATH ( Meters) 
0.186  49 


US'  EC 
(Coeff . I 
0.992 


US2EC 
(Cceff .  > 
0.951 


SYSTEM  HOUSEKEEPING  PA»AMFT£RS  TRANSLATED  INTO  ENC  INI- F.R  INC  UNITS: 


MANUAL  Flag  FRRUR  COUNT  DATA  BASE  VOL  T , RFF . DEV  VOLT.  RFF . DEV 

(No. scan*)  (No. scan*)  (Nc.scan*)  A(No.).005V>  B(No.).0Q5V) 

0  0  180  0  0 


7FRO  RFF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No.). 002V)  (No . >5V)  (No.)lHj)  (VAC)  (Hz) 

D  0  0  115-2  59.83 


OBSERVED  MICROMF teOROLQGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CA)  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TfMP.l  WIND  SPFFDl  DEW  POINTI 


(Celsius ) 
12 . 490 


(Meter /sec)  (Celsius) 


TFMP .STRUC. 1 
(Kel . >N-2/3> 
NO  DATA 


AIR  TEMP. 2  WIND  SPEFR2  DFW  P0INT2  TEMP. STRUC. 2 
(Celsius)  (Meter/sec)  (Celsius)  (Kel.«H-?/3> 


«  CALCU1ATFD  MICROmETEOROlOG ICAL  PARAMETERS. 


WIND  DIR .  BAR .PRES . 1 

(Deg. True)  (Millibar) 

7.6  1016.44 

T1DF  TABLE  BAR. PRES, 2 

(Meter  MSL )  (Millibar) 

-0.14  1017.54 


SKY  RAD. 
<Watt/m2> 
-5.04E  01 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.364  285. 69 J 


HEIGHT,  Z1  POT. TEMP. 1  VIR . TEMP . 1  V. POT. TEMP. 1  ARS . HUMID. 1 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kg/«3> 

18.35  12.670  13.862  14.04?  9.743E-03 

HEIGHT,  72  POT. TFMP. 2  VIR. TEMP. 2  V. POT. TFMP. 2  ABS . HUMID ■ 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/n3> 

9.20  12.662  13.929  14.019  9.640E-03 


REl  . HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l 
(Percent)  (Kg/Kg)  (Millibar) 
88.44  7 . 897E-03  12.044 


S. VAP.PRES.l  REF. INDEX  1 
(Millibar)  ( Kel . aM-  ?/3) 
14.52?  NO  DATA 


RFL  .  HUMID .  2  SPEC- HUMID.  2  VAP.PRES.2  S  .  VAP  .  PRES  .  I*  REF  INDFX  ? 

(Percent)  (Kg/Kg)  (Millibar)  (Millibar)  (Kel . »n-?/3 > 

86.97  7.807E-D3  12.712  14.61?  NO  DATA 


CONTINUED  BEi  OW 


RUN  NUMBFR:  7905040630 

START  TIME:  6:32:30  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  M1CROMFTEOROLOGY 
SAN  NICOIAS  I  SI  AND,  CAL 


PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNELS ) :  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMEMCt  ATURE  :  1-UPPFR  I  EVFL  ,  2-LOWER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


FLUX  PARAMETERS 
(♦-UP, —DOWN) 


SCALING  PARAMETERS 


PART  I  A!  DERIVATIVES 


PROFILE  SLOPES 
< ♦» INCR . WITH  HEIGHT) 


C.R AD. RICHARDSON  NUMBER 
<  ♦-Stable, --Unstable) 
-0.104  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH-(Z10Z?)l/2 
12.99 

7/L  AT  GMH 
-0 . 121 

Z/L  AT  10  METERS 
-0  093 

7/L  AT  Z1 
-0.171 


MONIN-OBUKHOV  LENGTH 
'Meter  < ) 

-1 . 073E  02 

PSll  AT  71*  0.397739 

PST1  AT  72-  0.239976 

PSI2  AT  Z1-  0.259777 

PS J 2  AT  12*  0.153120 


MOMENTUM  FLUX 
<Nt/m2) 

-1  64E-02 

HUMIDITY  FLUX 
(Kg/«ec  m2) 

-t . 19E- 05 

LA T. HEAT  FLUX 
<Watt*/n2) 

-2.93E  01 

SEN. HEAT  FLUX 
<Ua ?  t*/M2) 

1 . 07E  00 

SKT  AND  SOLAR  MEAT  FLUX 
(Wat  t*/m?) 

5.04F  01 

TOTAL  MEAT  BUDGET  FLUX 
(Uatt*/m2) 

-7.86E  01 

BOWFN  RATIO 

Inn  units) 

-0 . 036 


FRICTION  VELOCITY 
(Metere/eec  > 

1 .152F-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

8.347E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-7.408E-03 


ROUGHNFSS  LENGTH 
(Meter*) 
4.969E-07 


DRAG  COEF.  AT  10  METERS 
( Dlmene ienle**) 

6.3S7I  -03 


r.ENFRAL  FORM :  DN/DZ* 
l (N1-N2) )/U  n(Zl/72>* 
<Zl*Z2>1/2) 

N-WIND  SPFFD  <N/»ec> 
Z-HEICHT  (Meter*) 
DUS/DZ-  1.71E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meter*) 
DSH/DZ-  1  .  00F.-03 


N-POT .TEMP . (Kelvin) 
Z-HFIGHT  (Meter*) 
DPT/DZ-  -8.92E-04 


GENERAi  FORM: 'N' SLOPE- 
Id  nZl-PSI  )-d  nZ2-PSI  )  1/ 
IN1-N2) 

N-U1ND  SPFED  (M/»ec ) 
Z-HEIGHT  (M)  Vert. An* 
PSI-PSIl 

WS  SLOPE-  3.47E  00 

N-SPEC  HUMIDITY  <Kg/Kg> 
Z-HEIGHT  (M>  Vert. A»J* 
PS1-PSI2 

SH  SLOPE-  6.48E  03 

N-POT. TEMP. (Kelvin) 
Z-HEICHT  <N>  Vert  .  An* 
PS1-PSI2 

PTK  SLOPE-  -7.30E  01 

N*LnTEMP  .STRUC  .  UUM-2/3) 
Z-HEIGHT  (M)  Ver  t  .An* 

PS I -NONE 

CT?  SLOPE-NO  DATA 


*  CENFRAL  CONSTANTS: 

VON  KARNAN  GRAVITATION  PROF  1 1  E  PROFIIE  BUI  X  BULK 

CONSTANT  ACCELERATION  TUR.PRANOTL  TUR. SCHMIDT  S ENHFA7  MOISTURE 

(No  unit*)  <N/*ec  2)  NUMBER  NUMBFR  TRANSF.COFF,  TRANSF.COEF. 

0.4  9.7959  0  74  0,74  Q.92F-03  1 . 32F-03 


UFNERAL  NOT  FT- 

Accuracy  limitation  exceeded  For  measure 
Computation  e« ecu ted  by  invert  ion  of: 

PTK  I  -PTK.:-  ♦  /-  .000  Kel . 


of  Profile  Slope  and/or  Partial  Derivative. 


Ml SCELLANF OUS 


AIR  DENSITY 
<Kg/m3 ) 

I .2344 

AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel . > 


WATER  LAT.HEAT  VAP , 
(ITcal . /Kg  > 

5.9023E  D5 


RUN  NUMBER :  7903040630 

START  TIME:  6:32:30  PST 

START  DATE)  4  May  1979  < DAY  124) 


MAR  INF  SURFACE  LAYER 
NRL  MICROMETEOROLDCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CMANNFL8) i  6/Hin 
DATA  AVERAGING  PERIOD:  30  Hin 


ESTIMATFD  MICHOMETEOROLDCICAL  PARAHETFRS  AT  TFN  HETERSt 


AIR  TEMP, 
(Celei u*> 
12,362 

HEIGHT 

(Meter*) 

10.00 


WIND  SPEED 
(Meter /%ec ) 
2.19 

POT.TFMP . 
(Celsius) 
12.660 


DEW  POINT 
(Celsius) 
10.48 

VIR . TFMP . 
(Celsius) 
13.920 


TEHP.STRUC,  BAR. PRES. 
(Kel . nM-2/3)  (Millibar) 
NO  DATA  1017.44 


V. POT, TFMP . 

(Celsius) 

14.018 


BULK  WT  TEMP  AlR-WT  TEMP 
(Celsius)  (Kelvin) 

13.364  -0.802 


ABS. HUMID. 

<Kg/«3> 

9.633E-03 


RFL. HUMID. 
(Percent ) 
87.  15 


SPEC. HUMID. 
(Kg/Kg) 

7 . 8J8E-D3 


POT-WT  TEMP 

(Kelvin) 

-0.704 

VAP . PRES  . 

(Millibars) 

12.728 


BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VAt  UES  AT  TEN  METERS  (FRIEHF  ET  AL,1978>: 


INFFRRFD 

STABILITY 


FLUX  PARAHETFRS 
(♦-UP,— DOWN) 


INFFRRFD 

SCALING  PARAMFTERS 


VIR-WT  TEMP 
(Kelvin  > 
0.536 

8 . VAP . PRES  . 
(Millibars) 
14.606 


INFFRRFD  MEAN  VFRTICAL 
VEI  OCITY  COVARIANCE 


V. POT-WT  TEMP 
(Kelvin) 

0.654 

REF. INDEX 
(Kel . >M-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( +-S  table,  —Unstable ) 
-2.552  AT  CMH 


MOMFNTUM  FLUX 

(Nt/n2> 

-4.58E-03 


FRICTION  VELOCITY 
(Meters/sec  > 

6 . 093E-02 


WITH  LONG.  VELOCITY 

(Meter?/sec2) 

-3.713E-03 


AIR  DENSITY 
<Kg/*3) 

1 . 2347 


GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH=( Z1 «Z? ) 1 /2 
12.99 

Z/L  AT  GMH 
-2.692 

Z/L  AT  10  METERS 
-2.072 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-4.8266  00 


HUMIDITY  FLUX 
(Kg/sec  m2) 

5.70E-06 

LAT.HFAT  FLUX 
(Wat  t*/*2) 

1  43E  01 

SFN.HEAT  FLUX 
(Watts/n2) 

4.27E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t«/«2> 

-5.04E  01 


SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.690E-05 

SCAl  INC  POT.  TEMP. 
(Kelvin) 

-5.609E-02 

ROUGHNESS  LENGTH 
(Meters) 

9.353E-1I 

DRAG  COEF.AT  10  METERS 
(Dinenslonlesa) 
7.74SE-04 


WITH  ABS.  HUMIDITY 
(Meter  Kg /sec  m3) 
5.785E-06 

WITH  POT. TEMPERATURE 
(Meter  Kel ./sec) 

3 . 418F-03 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel. ) 
2.4169E  02 

WATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

S.9021E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.411 

ABS. HUMID. AT  WT  LEVEL 
(Kg/»3) 

1 .16SE-02 


TOTAL  HEAT  BUDGET  FI  MX 
(Uatt*/«2) 

-3 . 1  BE  01 

BOWEN  RATIO 
(ns  units) 

0.299 


BAR  .PRE6 .  AT  WT  LEVEL 
(Millibar) 

1018 .64 


MEASUREMENT  ERROR  ANA*  YSIS  OF  PARAMFTERS  LISTED  IN  PERCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFII  E  FRRfjR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAMIC  FRROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-,i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAI  HFAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  CMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

vflocity 

HUMIDITY 

TEMP  . 

L  ENGTH 

COEF 

182X 

1 82X 

1  1 1  X 

159X 

1707 

6X 

58X 

329X 

56X 

103X 

113X 

76X 

1UX 

20  1 X 

20 IX 

46X 

48X 

129X 

6X 

14X 

177X 

23X 

71 X 

1521 

43X 

40Z 

CONTINUFD  BCl  OW 


RUN  NUMBER.  7905040630  MARINE  SURFACE  LAYER 

START  TIME:  6:32:30  PST  NRL  HICROMETFnROLOGY 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mxn 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFII 6  AND  BUI  K  AERODYNAMIC  DFRIVFD  PARAMETFR  VALUE  UEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  FRRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  M) ASUREMFNT  UNCERTAINTY  INDICATED  IN  t  1 : 

FLUX  PARAHETFRS 

STABILITY  (♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-'Stable,--  Unstable) 
-1  .267  10.021  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH=(Zl«72)i/2 
12.99 

//L  AT  GMH 
-1 .343  10.02) 

Z/L  AT  10  METFR8 
-1.034  10.021 

MONJ N-OBUKHOV  LENGTH 
(Meter*) 

-9.675E  00 


MOMENTUM  FLUX 
(Nt/f.2) 

-8.04E-03  1 6 . OF-021 

HUMIDITY  FLUX 
(Kq/«ec  «2> 

1.696-06  18.0E-06) 

LAT.HFAT  FLUX 
<Uatt*/»2> 

4.18E  00  C 2 . OE^O 1 1 

SEN. HEAT  FLUX 
(Wat  t«/r2) 

2.09E  00  (3.0E+001 

6KY  AND  SOLAR  HF AT  FLUX 
(W*tt*/*2> 

-5.04E  01  (?.0E*0tI 

TOTAL  HFAT  BUDGET  FLUX 
(Wat f*/«2) 

-4.07F  01  (3.0F*011 

BOWEN  RATIO 
(no  unit*) 

0. 182  (0  081 


FRICTION  VEl  OCITY 

(Meter*/»ec  ) 

7.681E-0?  (6.0E-021 

SCALING  SPEC . HUM  T D . 
(Kg/Kg) 

-1.160E-05  I3,0*"-05l 

SCA*  INC  POT. TEMP. 
(Kelvin ) 

-2.833E-0?  [ ? . 0E-02 1 

ROUGHNESS  LENGTH 
( Meter* ) 

1.8Q2E-07  (6.0E-05) 

DRAG  COEF.AT  10  MFTERS 
(Meter*) 

2 . 2Si£ ' 03  (4.0E-041 


DU FERENCF  BEfWEFN  THF  PiOFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  El TWFR  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFMf NT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  18  »  ARGFR  > .  A» L  VALIAS  ARE 
l ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 


r.RAi  .  R  TCH  . 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

sxr  RAD. 

TQTA*  HFAT 

BOWEN 

FRICTIDN 

SCL.8PEI* 

SCL. POT  . 

ROUGH . 

DRAG 

NO-AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

1  ENCTH 

COFF 

97X 

96X 

1  1  X 

J24X 

54X 

OX 

68X 

96X 

38X 

272X 

87X 

OX 

137X 

•  Mi  OF  MTA  0101 


U1 


MARINE  SURFACE  LATER  MICROHM  TEQROl  QC1CA'  EXPERIMENT 


NAVAL  RESFARCH  IABORATORY 
A T  MOSPHF R IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESFARCH  STATION 
SAN  NICOLAS  IS'  AND,  CALIFORNIA 

•  *  *  »  MICROMETEOROL OC1CAL  DATA  •  *  ■  • 


RUN  NUMBER; 

7905040830 

PRINT  DATF : 

11  JUN  1980 

START  TIME: 

8:33:40  PSf 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/M 

in 

END  TIME: 

9:  3:30  PST 

DATA  AVERAGINC  PERIOD:  30 

Min 

START  DATE: 

4  May  1979 

(DAY  124) 

NOMFNCl  ATURE 

1-UPPfR  LEVIL,  2-LOWFR  ^ 

EVEL 

* 

ANA'  QG  CHANNEL  RAW  DATA 

(AVERAGE  VDC) 

No  .  00 

No  .01 

No  .0? 

No  .  03 

No  .  04 

No  .  05 

No  06 

No  .  07 

No  .  08 

No  .  09 

VOLT . RFF . A 

TFMP .STRUC, 

TFMP. STRUC. 

2  DEW  POINT1 

DEW  POINTS 

WIND  SPEFDl 

WIND  SPEED? 

BAR . PRES  2 

SK  Y  RAD . 

WIND  DIR. 

6.205 

0 . 001 

0.001 

5.207 

5.  182 

1 .259 

1  .285 

5.139 

1.015 

7.699 

No  ,  10 

No  .11 

No  .  12 

No  .13 

No  .14 

No  .15 

No  •  1  6 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAi  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF .& 

3.776 

3.758 

2.529 

0.001 

0.001 

0.001 

0.  901 

A  .  205 

a 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CA1 

I BRAT  ION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  I 

No  .2 

UPWIND  NFAR 

UPWIND  l  AND 

DP  IF  CAL 

DP2FCAL 

WIBFCAl 

WS1EC 

WSPEf. 

AIR  TEMP . 1 

AIR  TEMP. 2 

HE IGHT/LENGTH 

PATH (Me tens) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff . ) 

1411  125334 

1421  126403 

NOT  COMPUTED 

NOT  COMPUTED 

-0 . 009 

0. 000 

0. 000 

1.000 

1  .000 

« 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

ERROR  COUNT 

DATA  BASE 

VOLT .RFF . DEV 

VOLT, RFF. DEV 

7ERO  RFF. DEV 

AC  VOLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUk- 

(No .scans) 

(No . f  cans) 

(No . scans) 

A ( No . > . 005V) 

B<  No . > . 005V) 

(No . > .002V) 

(No . >SV) 

(  No  .  MHz  ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59 . 76 

#  OBSERVE  FI  MICROMFTt  QROLOGICAI.  PARAMETERS  (INCLUDING  THE  ABOVE  CA'  .  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


ATR  TFMP . 1 
(Celsius) 
12.533 

WIND  SPFEDI 
( M* <  er/ sec ) 
2.53 

DEW  POINT 1 
(Celsius) 
10.77 

TFMP . STRUC. 1 
(Kel . >M-2/3) 
NO  DATA 

WIND  DIR . 

( Deg .True) 
46.8 

BAR -PRES.  1 
(Millibar > 

1  017, 05 

SKY  RAD. 
(Watt /«2 ) 

-1  .  41 E  02 

BUI  K  UT  TFMP 

(Celsius) 

13.424 

MFAN  AIR  TEMP 

(Kelvin) 

285.747 

ATR  TEMP. 2 
(Celsius) 
12.640 

WIND  SPEF.D2 
( Meter /sec ) 
2,67 

DEW  P0INT2 
( Cel  s  1  us ) 
10.57 

TEMP .STRUC. 2 
(Kel . «M-?/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0.48 

BAR. PRES. 2 
(Millibar) 
1018.15 

•  CALCUI  ATFD 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

1835 

POT. TEMP. 1 

(Celsius) 

12.713 

VIR .TEMP  .  1 

(Celsius) 

13.918 

V. POT. TEMP .  1 

(Celsius) 

14.098 

ABS. HUMID. 1 
(Kg/«3) 

9 . 839E-03 

RE'  .HUMID.  1 
(Percent ) 
89.02 

SPEC. HUMID. 
(Kg/Kg) 

7 .972F-03 

1  VAP. PRES. 1 
(Millibar) 
12-972 

S. VAP .PRES. t 
(Millibar ) 
14.572 

REF.INBFX  1 
(Kel  xM-2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT. TFMP .2 

(Celsius) 

12.731 

VIR . TFMP. 2 

(Celsius) 

14.006 

V. POT. TFMP. 2 

(Celsius) 

14.097 

ABS. HUMID. 2 

(Kg/«3> 

9.711E-03 

RFL . HUMID . 2 
(Percent  > 
87.18 

SPEC. HUMID. 
(Kg/Kg) 

7 . 862E-03 

2  VAP  PRES. 2 
(Millibar  > 
12.808 

S. VAP. PRES.? 
(Millibar ) 
14.691 

REF.  INDEX  2 
(Kel.*M-2/3) 
NO  DATA 

»  CONTINUED  BELOV 


RUN  NUMBFR: 
START  T IMF i 
START  DATE: 


7905040830 
8:33:40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMFTEOROLOGY 
SAN  NICOIAS  I  SI  AND ,  CAL 


PRINT  DATE:  11  JUN  198 C 

DATA  SAMPLING  RATE  (AIL  CHANNFLS):  fc/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l^UPPFR  1  EVFL  ,  2-1  OWFR  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABQVE  OBSERVED  AND  CA'  CULATED  VALUES  (BUSINGER , 1973) : 


STARK.  ITT 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦•UP,— DOWN)  SCAf  INC  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GR AO. RICHARDSON  NUMBER 
( ♦-Stable,-- Unstable ) 
-0.254  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GHH* ( Zl *Z2> 1/2 
12.99 

7/L  AT  GHH 
-0.282 

Z/L  AT  10  METERS 
-0.217 

7/L  AT  Zl 
-0 . 39fl 

7/L  AT  72 
-0  200 

MONIN-OBUKHOV  l FNGTM 
( Meter  s  > 

-4.611E  0) 


MOMENTUM  FLUX 
<Nt/e2) 

-1  . 98E-0? 

HUMIDITY  Fi  'IX 
<Kg/tec  m2) 

-1 .76E-05 

LAT  .HEAT  FLUX 
<Uett*/ri2> 

-4.34E  01 

SEN. HEAT  FLUX 
(Wat  t*/«2) 

2.80E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wa  r i»/m2> 

-1.41E  02 

TOTAL  HFAT  BUDGFT  FLUX 
(Mat  t»/N?> 

-1 . 0?E  0? 


FRICTION  VELOCITY 
(Meters/sec  > 

1 . 265E-0 1 

SCALING  SPEC . HUMD . 
(Kg/Kg  > 

1 . 125E-04 


SCALING  POT.  TEHP. 
(Kelvin) 

-1 . 768E-02 


ROUGHNFSS  LENGTH 
(Meters) 

1  ,  060E-0o 


DRAG  COEF.  AT  10  METERS 
(Dinentionless) 

5.88 St -03 


GENFRAL  FORM  1 DN/DZ- 
1 (N1-N2) J/ILn(Zl/72)» 

<Z1«Z2)1/21 

N-WIND  SPFFD  (M/»ec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  -1  .  61E-02 


N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  1 . 23E-05 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -1 . 93E-03 


GENERA'.  FORM  :  '  N '  SLOPE* 

I  ( L  n21  -PSI  >  -  (l  nZ2-PSI )  1  / 
[N1-H21 

N-UIND  SPFFD  (M/sec) 
Z-HEIGHT  (M)  ver  t . Ay  is 
PSI-PSI1 

MS  SLOPE-  3.16E  00 

N-SPEC .HUMIDITY  (Kg/Kg) 
Z-HEICHT  (H»  Ver  t . A* 1% 
PSI -PS 1 2 

S M  SLOPE-  4.80E  03 

N-POT. TEMP. (Kelvin) 

Z- HEIGHT  (M)  Vert , A* is 
PSI-PSI2 

PTK  SLOPE-  -3.06E  01 

N»LnTEMP . STRUC . <K»M-2/3) 
Z-HEIGHT  (M)  Ver  t .Avis 
PS I -NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl- 
PSI1  AT  72- 
PSI2  AT  Zl- 
PSI2  AT  72« 


0  675163 
0  4413H2 
0 .451220 
0.289694 


BOWEN  RATIO 
(nn  unitn) 
-0 . 064 


«  GENERAL  CONSTANTS:  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFI1  F 

PROFTI  E 

BULK 

BULK 

CONSTANT 

ACCEl  FRATION 

TUR  PRANDTL 

TUR. SCHMIDT 

SEN  HFAT 

MOISTURE 

AIR  DENSITY 

(Na  units) 

(M/s ec  2) 

NUMBFR 

NUMBFR 

TRANSF .COFF . 

TRANBF  . COFF  . 

<Kg/«3) 

0.4 

9.7959 

0.74 

0.74 

0. 92F-03 

1 . J2F-03 

1  2348 

•  GENERAL  NOTFS: 
NONE 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel  ) 
2.4171E  02 


WATER  LAT. MEAT  VAP . 
( ITcal  /Kg) 

3.9020E  05 


e  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


79Q5Q4C83Q 
8:  33 ;40  PST 
4  M«> y  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND ,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 

DATA  AUERACING  PERIOD:  3C  Mm 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  T FN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES . 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-UT  TEMP 

(Calsius) 

(Hatar/cac  > 

(Calsiu*) 

(Kal . <M-?/3) 

(Millibar ) 

(Calsiu*) 

(Kcl win ) 

(Kal win  > 

(Kalvin) 

(Kalwin ) 

12.627 

2.66 

10.59 

NO  DATA 

1018.05 

13.424 

-0.796 

-0 . 698 

0.572 

0.670 

HEIGHT 

POT.TFHP. 

VIR .TFMP . 

V. POT .TFMP . 

AB8. HUMID. 

RFL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S. VAP .PRES. 

REF. INDEX 

(Matar*) 

(Calsiu*) 

(Calsiu*) 

(Cal*iu«) 

(Kg/«3> 

(Parcant ) 

(Kg/Kg) 

(Millibars) 

(Millibar*) 

(Kal . nN-2/3 ) 

10.00 

12.725 

13.996 

14.094 

9 . 726E-03 

87.40 

7 . B75E-03 

12.628 

14.677 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHF  ET  ALi1970): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
<+*Stabl#, -“Unstable ) 
-1.454  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Matar)  GMH=<Z1»Z2) 1/2 
12.99 

Z/L  AT  GMH 
-1 .542 

Z/L  AT  10  METERS 
-1 . 107 

MONIN-OBUKHOV  LENGTH 
(Hatars) 

-8.424E  00 


FLUX  PARAMETERS 
(♦*UP,-»DOWN> 


MOMENTUM  FLUX 
<NY/f»2> 

-7. 02E-03 

HUMIDITY  FLUX 
(Kg/«ac  n£> 

6.93E-06 

LAT.HFAT  FLUX 
(Wa»t*/*2> 

1.71E  01 

SFN.HEAT  FLUX 
(Watt*/ *2) 

4.6JE  00 

SKY  AND  SOLAR  HEAT  FLU'. 

(Watts/*2) 

-1  41E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/«2) 

-1  20E  02 


INFERRED 

SCAl  ING  PARAMETERS 


FRICTION  VELOCITY 
(Natars/sac ) 

7.536E-02 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.449E-05 

SCALING  POT. TEMP. 

(Kal win ) 

-4.917E-02 

ROUGHNESS  LENGTH 
(Matars) 

3. 732E-09 

DRAG  COEF.AT  10  METERS 
(Dinensionle**) 

8. 0S3E-04 


INFERRED  MFAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Ha tar 7/sec 2) 
-5.68QE-03 

WITH  ABB.  HUMIDITY 
(Hatar  Kq/*ec  n3> 
6.934E-06 

WITH  POT. TEMPERATURE 
(Matar  Kal./sac) 

3 . 706E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3) 

1.2351 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kal . ) 
2.4I70E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg ) 

5.9017E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.480 

ABS .HUMID . AT  WT  LEVEL 
(Kq/«3) 

1 .170E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1019.25 


BOWEN  RATIO 
(no  unittO 
0.270 


»  MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BU>  K  AFRQdYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-*: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 

flux 

TOTAI  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFLOCITy 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP. 

ROUGH . 
LENGTH 

DRAG 

COEF 

147X 

147* 

136* 

159* 

132* 

5% 

37X 

291* 

68* 

90* 

64* 

88* 

136* 

202* 

202* 

46* 

48* 

130* 

5* 

ex 

178* 

23* 

71* 

153* 

43* 

40* 

«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


790504083 0 
8:33:40  PST 
4  May  19 79  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROF II  E  AND  BUI  K  AFRODYNAMIC  DFRIVED  PARAHETFR  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFASURFMENT  FRRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MFASUREMFNT  UNCERTAINTY  INDICATED  IN  t  It 


STABILITY 


FLUX  PARAMETERS 

<  *-»UP  ,  -»DOWN )  SCAl  INC  PAR  AMFTERS 


GRAD. RICHARDSON  NUMBER 
(^^stabla.-^Unttabla) 

■  0 .760  (0.02J  AT  CHM 

GEOMETRIC  MFAN  HEIGHT 
(Matar)  GMH-(ZI «Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.813  CO. 02) 

Z/L  AT  IQ  METERS 
-0.626  10.021 

MONIN-OBUKHOV  LENCTH 
(Matar* ) 

-1 . 597E  01 


MOMENTUM  FLUX 
(Nt/«2) 

-1 . 02E-02  C6.0E-021 

HUMIDITY  FLUX 
(Kg/*ac  m2) 

1P2E-06  I8.0E-06) 

LAT.HEAT  FLUX 
(Uatt*/«2> 

3 . 01 E  00  ( 2 . 0E*0 1 1 

SEN. HEAT  FLUX 
(Wat  t*/«2> 

3.72F.  00  ( 3 . 0E+00  ] 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt*/*2) 

-1  . 41E  02  C  2 . 0E  +  0 1 ] 

TOTAL  HFAT  BUDGET  FLUX 
(Uatt»/«P> 

-I . 31E  02  I3.0E  +  01  1 

BOWEN  RATIO 
(no  units) 

0.143  CO. 081 


FRICTION  VELOCITY 
( Matar »/*ac  > 

8.828E-02  C6.0F-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

7.913E-06  [ 3 . DE-05 1 

SCAl  ING  POT  .  TEMP  . 
(Kalwtn ) 

-2.698E-02  C2.0E-02) 

ROUGHNESS  LENGTH 
(Mater*) 

3.501E-07  [6.0E-051 

DRAG  COEF.AT  10  MFTERS 
(Matar®) 

i.9S8L-UJ  C4.0E-04) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  P ARAMFTER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTFD  COMPOSITE  VALUE  OR  MFA8URFHFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  I ARGFR  > .  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦ar--: 


GRAD. RICH. 
NO, AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 

flux 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

8CL.P0T. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

P’3* 

78* 

12* 

172* 

25* 

0* 

28* 

120* 

32* 

314* 

63* 

1* 

148* 

i  l 


I  a  MM  MM 
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MARINE  SURFACE  LAYER  KICROMFTEQRQLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  I  ABGRATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  »  •  MICROMETEOROLOCICAL  DATA  •  *  • 


RUN  NUMBER 
START  TIME 
END  TIMF 
START  DATE; 


790504090  C 
9;  3:40  PST 
9:33:30  PST 
4  May  1979  ( DAY  124) 


PRINT  DATE:  II  JUN  1900 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOHENCI  ATURE i  f -UPPER  LEVEL,  2«  LOWER  LEVEL 


*  ANA*  OC  CHANNEL  RAW  DATA  (AVERAGE  VDC> : 


No.OC 

Nc  .  01 

No.  02 

No  .03 

No.  04 

No.  05 

No  .  06 

Nc .  07 

No.  08 

VOLT . RFF . A 

TEMP. STRUC. 1 

TFMP. STRUC. 2 

DEW  POINT 1 

DEW  P0JNT2 

WIND  SPEFDl 

WIND  SPFFD2 

BAR. PRES.  2 

SKY  RAD 

6.2C5 

0 . 001 

0 .001 

5.206 

5.183 

1.165 

1  .  189 

5.147 

1 .347 

No.  10 

No  .  11 

No.  12 

No.  13 

No.  14 

No.)  5 

Ho.  )  6 

No.  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

HANUAI  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT  REF .B 

3.803 

3.739 

2.529 

0.001 

0  .  001 

0.001 

0  .  001 

6.205 

*  DIGITAL  CHANNFl  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CAI  I BRAT ION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS 

No  .1 

No. 2 

UPWIND  NEAR 

UPWIND  1  AND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

AIR  TEMP .  1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . 

1411  125)12 

1421  126150 

0.136 

63 

-0  .  009 

0  .  000 

0 . 000 

0.994 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR. 

7.247 


WS2EC 
(Coeff . ) 
0.965 


MANUAL  FI  AG  ERROR  COUNT  DATA  BASE  VOLT. REF. DEV  VOLT 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No 

0  0  180  0  0 


REF .DEV 

ZERO 

RFF .DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

) . 0  05V) 

(No . : 

1.002V) 

(No . >5V) 

(No  .  >lHz  > 

(VAC) 

0 

0 

0 

1153 

AC  FREQUENCY 
(Hz) 

59.74 


*  OBSERVED  M I CR ONE TE OR OLOG 1 CAI.  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP .1 
(Celsius) 
12.511 

AIR  TEMP . 2 
(Celsius) 
12.615 


MIND  SPEFDl 
(Meter/sec ) 
2.34 

WIND  SPEPD2 
(Meter/sec ) 
2.40 


DEW  POINT1 
(Celsius) 
10.76 

DEW  P0INT2 
(Celsius) 
10.57 


TFhP .STRUC. 1 
(Kel  .  icN-2/3) 
NO  DATA 

TEMP .STRUC. 2 
(Kel .xM-?/3) 
NO  DATA 


*  CALCUI  A1ED  MICROMETEOROLOGICAL  PARAMETERS: 


WIND  DIR . 
(Deg .True) 
31.4 


BAR  PRES. 1 
(Millibar ) 
1017.17 


SKY  RAD. 
(Watt/n2) 
-1  88E  02 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.430  285.723 


TIDE  TABLE 
(Meter  HSL> 
-0.54 


BAR. PRES. 2 
(Millibar ) 
1018.27 


HEIGHT,  Z1  POT. TEMP. 1 
(Meters)  (Celsius) 

18.35  12.691 


VIR  .TEMP. 1 

(Celsius) 

13.895 


V.  POT. TEMP 

(Celsius) 

14.075 


1  APS. HUMID. 1 
(Kg/n3) 

9 . B34E-03 


REL .HUMID. 1 
(Percent ) 
89.09 


SPEC. HUMID. 
(Kg/Kg  > 
7.966E-03 


VAP .PRES. 1 
(Millibar) 
12.965 


S. VAP. PRES. 1  REF. INDEX  l 
(Millibar)  (Kel . xH-2/3> 
14.553  NO  DATA 


HEIGHT,  >2 
(Meters) 
9.20 


POT .TFMP .2 

(Celsius) 

12.705 


VIR .TFMP  .2 

(Celsius) 

13.982 


V. POT. TEMP. 2  ABS.HUM1D.2 
(Celsius)  (Kg/n3) 

14.072  9.717E-03 


REL. HUMID. 2  SPEC. HUMID. 2  VAP. PRES. 2 
(Percent)  (Xq/Kq)  (Millibar) 
87.37  7.865E-03  12.815 


S  VAP. PRES. 2  REF. INDEX  ? 
(Millibar)  CKeI.xM-2/3> 
14.668  NO  DATA 


«  CONTINUED  BLI  OU 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905040900 
9:  3:40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEQROLOGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  II  JUN  1980 
DATA  SAMPLINC  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PER IOO:  30  Min 
NOMENCLATURE:  1-UPPFR  LEVEL,  2-L04ER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CULATED  VALUES  (BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦-INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX 

(♦-»StabZe, --Unstable )  (Nt/*2> 

-0.979  AT  GMH  -7.46E-03 


FRICTION  VELOCITY 
(Meters/sec) 
7.769E-02 


CFNERAL  FORM : DN/DZ- 
I (Nl-N2)]/[) n<Zl/Z2)* 
(Z1«Z2)1/21 


GENERAL  FORM j ' N ' SLOPE- 
I (LnZl-PSl )-( LnZ?-PSI ) 1/ 
IN1-N2J 


GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH*(Z1 *Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-1.044 

Z/L  AT  10  METERS 
-0.803 

Z/L  AT  Z1 
-1.474 

2/L  AT  72 
-0.739 

MONIN-OBUKHOV  LENGTH 
( Meter s ) 

-1 . 245E  01 


HUMIDITY  FLUX 
(Kg/sec  «2) 

-1  . 16E-05 

LAT  .HEAT  FLUX 
(War ts/n2 ) 

-2.86E  01 

SEN. HEAT  FLUX 
(Watt»/n2> 

1  . 64E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/n2) 

-1 . QBE  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt«/n2) 

-2.15E  02 


SCALING  SPEC.HUMD. 
(Kg/Kg) 

1 .208E-04 


SCALING  POT.  TEMP. 
(Kelvin) 

-1 . 6B6E-Q2 


ROUGHNESS  LENGTH 
(Meter*) 
5.Q53E-09 


DRAG  COEF.  AT  10  METERS 
(Dlnensionless) 

2.822) -i),i 


N-WIND  SPEED  (M/sec) 
Z-MEIGHT  (Meter*) 
DWS/DZ-  7.41E-03 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  1.13E-05 


N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -1.57E-03 


N-WIND  SPEED  (M/%ec> 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

WS  SL1PE-  5.15E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M )  Vert. A*i* 
PSI-PSI2 

SH  SLOPE-  4. ABE  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (H)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -3.21E  01 

N-LnTEMP . STRUC . (KiM-2/3) 
Z-HEIGHT  (M)  Ver  t .Ax i* 
PS I -NONE 

CT2  SLOPE -NO  DATA 


PSI1  AT  Z1-  1.286332 
PSI1  AT  72-  0.937949 
PSI2  AT  Zl-  0.870674 
PSI2  AT  72-  0.632883 


BOWEN  RATIO 
(no  unit*) 
-0.057 


«  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  KARMAN 
CON8TANT 
(No  unit*) 

0.4 


GRAVITATION 
ACCELERATION 
(M/nec  2) 
9.7959 


PROF  II  E 
TUR . PRANDTL 
NUMBER 
0.74 


PROF II  E 
TUR .SCHMIDT 
NUMBER 
0.74 


BUL  K 

SEN  HEAT 
transf.coff. 

0 .92E-F3 


BULK 

MOISTURE 
TRAN8F . COEF . 
1.32E-03 


AIR  DENSITY 
<Kg/«3> 

I . 2351 


•  GENERAL  NOTES, 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel. ) 
24171E  12 


WSI-WS2-  *0.028  of  Mean  Value. 


WATER  LAT . HEAT  VAP. 
( Z Teal  ./Kg) 

5.9I2IC  05 


«  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905040900 
9s  3:40  PST 
4  May  1979  (DAT  124) 


MARINE  SURFACE  LAYER 
NRL  MlCRCi'ETEOROLOGY 
SAN  NICOLAS  ISLAND ,  CAt 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M in 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *H-2/3> 

(Millibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.602 

2-40 

10.60 

NO  DATA 

1018. 18 

13.450 

-0.848 

-0.750 

0.521 

0  619 

HEIGHT 

POT. TEMP, 

VIR .TEMP . 

V. POT. TEMP . 

ABS .HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S. VAP .PRES  . 

REF. INDEX 

( Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent  > 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . iH-2/3) 

10.00 

12.700 

13.971 

14.069 

9.732E-03 

87.57 

7.877E-03 

12.834 

1 4 . 655 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  CFRIEHE  ET  AL,l?78)s 


INFFRRFD 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

( +-UP , --DOWN ) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
(♦-Stable, —Unstable) 
-2.022  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- <Z1 «Z2) 1/2 
12.99 

Z/L  AT  GMH 
-2.138 

Z/L  AT  10  METERS 
-1.643 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-6.078E  00 


MOMENTUM  FLUX 
(Nt/«2> 

-5.59E-03 

HUMIDITY  FLUX 
(Kg/sec  m2) 

6.31E-06 

LAT.HEAT  FLUX 
(Watts/n2> 

1.36E  01 

SEN. HEAT  FLUX 
(l4«tts/«2> 

4.57E  00 

SKY  AND  SOLAR  HEAT  FLU! 
(Watts/n2) 

- 1  .  B8E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/*2) 

-1.68E  02 

BOWEN  RATIO 
(no  units) 

0.293 


FRICTION  VELOCITY 
( Meters/sec ) 

6.727E-02 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 587E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-5.430E-O2 

ROUGHNESS  LENGTH 
(Meters ) 

5.899E-10 

DRAG  COEF.AT  10  METERS 
(Dinensi on less) 
7.B81E-04 


WITH  LONG.  VELOCITY 
(Meter 2/sec2 ) 
-4.525E-03 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

6 . 3D5E-06 

WITH  POT . TEMPERATURE 
( Meter  Kel . /sec  ) 

3 . 653E-03 


AIR  DENSITY 
(Kg fm 3 ) 

1 . 2354 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4170E  02 

WATER  LAT . HEAT  VAP . 
(ITcal. /Kg) 

5.9019E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  > 

15.509 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1 .172E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1019.38 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFJIE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-"t 


GRAD . RICH . 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

5CL . SPEC 

SCL.POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

257X 

2S7Z 

36DX 

339X 

316X 

SX 

45X 

655X 

180X 

159X 

136X 

20  OX 

36  OX 

1V7X 

197X 

46X 

48X 

125X 

5* 

7X 

173X 

23X 

71X 

148X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905040900 
9:  3:40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERROPS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 

-  1.369  10.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»( Z1 «Z2 > 1 /2 
12.99 

Z/L  AT  GMH 
-1 .663  (0.021 

Z/L  AT  10  METERS 
-1.280  10.02) 

MON  IN-OBUKHOV  LENGTH 
(Meters) 

-7.812E  00 


MOMENTUM  FLUX 
(Nt/*2) 

-5.80E-D3  I6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.08E-06  (8.0E-061 

LAT.HEAT  FLUX 
( Wat  t s/«2) 

1  .01E  01  (2  .  (JE  +  Ol  1 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

3.74E  00  ( 3 . OE*0  0 1 


TOTAL  HEAT  BUDGET  FLUX 
<Watts/h2) 

-1.74E  02  (3. IE >01) 

BOWEN  RATIO 
(no  units) 

0.220  (0.081 


FRICTION  VELOCITY 
(Meters/sec  ) 

6.845E-02  (6.0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg  > 

-  1  .51 1E-0T  I3.0E-031 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.484E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

1 .522E-09  ( 6 . 0E-05 1 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Wetts/M2>  (Meters) 

-1.88E  02  [ 2 . 0E+0 1 1  V.917f-«4  [4.0E-041 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNANIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGMTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦cr-‘; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT. HEAT 

SEN. MEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

9CL . SPEC 

SCL.POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10H 

FLUX 

FLUX 

flux 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF, 

34X 

3JX 

2X 

)  38X 

43X 

OX 

I7X 

92X 

10X 

351 X 

54X 

OX 

13U 

•  INI  OF  BATA  RIJN 
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MARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  »  *  M1CROMETEOROLOGICAL  DATA  •  •  •  * 


RUN  NUMBER!  7905040930 

START  TIME!  9:33:40  PST 

END  TIMEt  lit  3: SO  PST 

START  DATE i  4  May  1979  (DAY  124) 

•  ANALOG  CHANNFL  RAU  DATA  (AVERAGE  VDOt 


PRINT  DATF :  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS);  6/Mm 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE!  1-UPPFR  LEVEL,  2-LOUER  LEVEL 


VOLT. REF. A  TEMP.STRUC.t  TEMP . STRUC . 2  DEU  POINT1  DEW  P0INT2  WIND  SPEED1  WIND  SPFED2  BAR. PRES. 2  SKY  RAD. 


BULK  UT  TEMP  AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAG  ZERO  REF. 


No  .  17 

VOLT  REF  B 


«  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE) s 

No  .  2  No. 2 

AIR  TEMP  .  1  AIR  TEMP . 2 

1411  125082  1421  125990 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS; 

UPWIND  NEAR  UPWIND  LAND  DP1FCAL  DP2FCAL  WTBFCAL  WS1EC 

HEICHT/LENGTN  PATH(Het*r*>  (Volt*)  (Volts)  (Volts)  (Coeff.) 

0.168  56  -0.009  0.000  0.000  0.993 


No  .09 
WIND  DIR. 
6.688 


WS2EC 
(Cceff . ) 
0  .956 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 


VOLT, REF. DEV  VOLT. REF. DEV  ZFRO  REF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 


(No. scons)  (No. scons)  (No. scons)  A(No.).005V)  B(No.).005V)  (No.). 002V)  (No.)5V) 

0  0  180  0  0  0  0 


(No . > 1Hz  > 
0 


«  OBSERVED  MICROMETEOROLOGICAL  PARAMFTFRS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1  WIND  SPEFD1  DEW  POINT1 

(Celsius)  (Neter/sec)  (Celsius) 

12.508  2.01  10.71 


TEMP .STRUC. 1 
(Kel , sM-2/3) 
NO  DATA 


WIND  DIR . 
(Deg .True) 
12.4 


BAR .PRES. 1 
(Millibar ) 
1017.43 


SKY  RAD. 

( Wot  t/n2 ) 
-2.36E  02 


AIR  TEMP. 2  WIND  SPEFD2  DEW  POINT2  TEMP. STRUC. 2 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-2/3) 

12.599  2.12  10.50  NO  DATA 

•  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL )  (Millibar) 


HEIGHT,  Zt  POT. TEMP. 1 
(Meters)  (Celsius) 

18.35  12.688 


VIR.TEMP.l  V. POT. TEMP. 1  ABS. HUMID. 1  REL, HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l 


(Celsius) 

13.887 


(Celsius) 

14.067 


(Kg/«3> 

9 . 804E-03 


(Kg/Kg) 

7.940F-P3 


(Millibor  > 
12.925 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.510  285.714 


S. VAP.PRES.l  REF. INDEX  1 
(Millibor)  (Kel . xN-2/3> 
14.554  NO  DATA 


HEIGHT,  Z2  PUT. TEMP. 2  VIR . TEMP . 2  V. POT. TEMP. 2  ABS. HUMID. 2  RFL . HUMID . 2  SPEC. HUMID. 2  VAP.PRES.2  S.VAP.PRES.2  REF. INDEX  2 


(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3> 

9.20  12.689  13.959  14.049  9.67PE-03 


«  CONTINUED  BELOW 


(Percent  > 
87.02 


(Kg/Kg) 

7 , 826E-03 


(Millibor) 

12.755 


(Millibor  > 
14.657 


<KeI.*M-2/3> 
NO  data 


RUN  NUMBER :  7905040930 

START  TIME:  9:33:40  PST 

START  DATE:  4  Moy  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  HI CRONE TEQROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  1 -UPPER  LEVFL ,  2-LOWER  LEVEL 


s  PROFILE  CALCULATIONS  BASED  ON  AROVF  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973> > 


FLUX  PARAMETERS 
(♦-UP, —DOWN) 


SCALINC  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦-INCR.UITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, —Unstable) 
-0.208  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»  <  Z 1 »Z2 ) 1 /2 
12.99 

7/L  AT  GMH 
-0.234 

Z/L  AT  10  METERS 

-0.100 

Z/L  AT  Zt 
-0.330 

Z/L  AT  72 
-0.165 

MON IN- OBUKHOV  LENGTH 
(Met*r *) 

-5.559E  01 

PSIt  AT  Zt-  0. 605593 
PS II  A)  72-  0 . 388987 

P6I2  AT  Zl-  0.403032 
PS I 2  AT  Z2-  0.253794 


MOMENTUM  FLUX 
(Nt/n2) 

-1 . 03E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

-1 . 29E-0S 

LAT . HEAT  FLUX 
(Wot  ts/M2) 

-3.18E  01 

SFN.HEAT  FLUX 
(Wott«/M2> 

9 . 1 4E-01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uotts/M2) 

-2.06E  02 

TOTAL  HEAT  BUDCF  T  FLUX 
(Uotts/N2) 

-2.37E  02 

BOWEN  RATIO 
(no  units) 

-0.029 


FRICTION  VELOCITY 
(Meters/sec ) 

9. 147E-02 

SCALINC  SPEC . HUMD . 
(Kg/Kg  > 

1 .138E-04 


SCAI  INC  POT.  TEMP. 
(Kelvin) 

-7 . 990E-03 


ROUGHNFSS  LENGTH 
(Meters) 

4 . 903E-08 


DRAG  COEF.  AT  10  METERS 
( Dimension  less) 

6.SOSI -03 


CENERAL  FORM : DN/DZ- 
[ (N1 -N2) ]/ILn(Zl/Z2>* 
CZ1»Z?)t/2) 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  -1.21E-02 


N-SPEC. HUMIDITY  (Kq/Kg) 
Z-MEICNT  (Meters) 
DSH/DZ*  1.27E-05 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -8.92E-04 


«  CENTRAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROFILE  PROFJIE  BUI  K  BULK 

CONSTANT  ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT  SEN  HEAT  MOISTURE 

(No  units)  (M/sec  2)  NUHBFR  NUMBER  TRAN3F .COEF .  TRANSF .COEF . 

0.4  9.7959  0.74  0.74  0.92E-03  1.32E-03 

*  GENERAL  MOTET : 

Accuracy  liHitotlon  exceeded  for  naasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
CoMputot ion  eoecvted  by  insertion  of: 

PTK I-PTK2-  ♦  /-  008  Mel . 


0  CONTINUED  ON  Nf XT  PACE 


GENERAL  FORM ; ' N ' SLOPE- 
l (LnZl-PSI  )-U  nZ?-»»SI)  1/ 
IN1-N21 

N-WIND  SPEED  (h/sec) 
Z-HEIGHT  (M)  Vert. A*is 
PSI-PSIl 

WS  SLOPE-  4.37E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (N)  ’ert.Axi* 
PSI-PSI2 

SH  SLOPE-  4.75E  03 

N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -6.76E  01 

N-LnTEMP .STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3) 
t .2354 

AIR  SPECIFIC  MEAT 
( ITcal ./Kg  Kel .  ) 
2.4170E  02 

WATER  LAT  MEAT  VAP . 
(ITcal. /Kg) 

5.9021C  05 


r 


RUN  NUMBER: 

790S04093C 

MARINE  SURFACE  LAYER 

START 

TIME: 

9:33:40  PUT 

NRL 

MICROMETEOROLOGY 

START 

DA  IE: 

4  May  1979  (DAY  124) 

SAN 

NICOLAS  ISLAND,  I 

«  EST 1  HA  TF  D  MICROHETEQROLOGICAL  PARAMETERS  AT  TEN  METERS; 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC .  BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEM® 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . kM-2/3)  (Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kel v in) 

IKel  vm  ) 

12.588 

2.11 

10.52 

NO  DATA  1018.43 

13.500 

-0.912 

-C  .814 

0.45  0 

0.548 

HEIGHT 

POT. TEMP . 

V1R .TEMP . 

V. POT .TEMP . 

ABS .HUMID . 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S. VAP  PRES. 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percent  > 

(Kg/Kg) 

(Mill ibars ) 

(Mil  1 ibar  s ) 

(Kel  .  *M-2. 

10.00 

12.686 

13.950 

14.048 

9.688E-03 

87.24 

7 .B39E-03 

12.776 

14.645 

NO  DATA 

*  BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FR1EHE  ET  AL.1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFFRRED  INFERRED  MEAN  VERTICAL 

<  +*UP , —DOWN )  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable  > 
-3.026  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Z1«Z2> 1/2 
12.99 

Z/L  AT  GMH 
-3.189 

Z/L  AT  10  METERS 
-2.454 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-4.074E  00 


MOMENTUM  FLUX 
(Nt/«2) 

-4.23E-03 

HUMIDITY  FLUX 
(Kg/sec  n2> 

5.78E  >06 

LAT.HFA7  FLUX 
(Wat  t  s/n2  ) 

1  43E  01 

SEN. HEAT  FLUX 
(Watts/«2> 

4.48E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2) 

-2.06E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Ua  t  T5/M?) 

-1 . 87E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

5 . 848E-02 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 997E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-6. 121E-02 

ROUGHNESS  LENGTH 
( Meters  1 
4. 062E-1 1 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 
7-692E-04 


WITH  LONG .  VELOCITY 
(Meter2/sec2> 

-3 . 420E-03 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

5 . 779E-06 

WITH  POT  .TEMPERATURE 
(Meter  Kel . /sec ) 

3 . 580E-03 


AIR  DENSITY 
( Kg/«3 ) 

1 . 2358 

AIR  SPECIFIC  HEAT 
( ITcal  /Kg  Kel . ) 

2 . 41 6VE.  02 

UATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5.7019E  05 

VAP .PRES. AT  UT  LEVEL 
(Mill  ibar  ) 

15.563 

ABS. HUMID. AT  WT  LEVEL 
(X g/«3) 

1  .  176E-02 

BAR .PRES, AT  WT  l  EVEL 
<  Ml 1 1 ibar ) 

1019.63 


BOWEN  RATIO 
(no  units) 

0 . 313 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERRUR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

207* 

207% 

152* 

169* 

198* 

5* 

23* 

367* 

76* 

93* 

122* 

96* 

152* 

1 91  X 

191* 

46* 

47* 

119* 

5* 

6* 

167* 

23* 

70* 

142* 

43* 

40* 

*  CONTINUED  BEl  OW 


RUN  NUMBER 
START  TIME 
START  DATE 


79o5040930 
9.33:40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  )1  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD.  30  Min 


*  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  I : 


STABIL IT Y 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦“Stable, --Unstable) 
-J ,672  10.02]  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* < Zt »Z2) 1/2 
12.99 

Z/L  AT  GMH 
-1.769  10.021 

Z/L  AT  10  METERS 
-1.361  10.021 

MONIN-OBUKMOV  LENGTH 
(Meters  > 

-7.346E  00 


MOMENTUM  FLUX 
(Nt/*2> 

-5.65E-03  l 6 . 0E-Q21 

HUMIDITY  FLUX 
(Kg/sec  «2> 

1.70E-06  I8.0E-061 

LAT.HEAT  FLUX 
(Wat  ts/«2) 

4.19E  00  I2.0E+011 

SEN. HEAT  FLUX 
(Uatts/«2) 

3. 14E  00  13. 0E+00 1 

SKY  AND  SOLAR  HFAT  FLUX 
(Wdffs/*2> 

-2.06E  02  1 ? . 0E ♦O 1 ] 

TOTAL  HEAT  BUDGET  FLUX 
<W4tt«/n?> 

-  I  . 9RE  02  13.  Of' *01  ) 

BOWEN  RATIO 
(no  unite  ) 

0.207  10.081 


FRICTION  VELOCITY 
(Meters/sec ) 

6.616E-02  16.0E-02J 

SCALING  SPEC . HUM T D , 
(Kg/Kg) 

3.583E-06  13  OE-051 

SCALINC  POT. TEMP . 
(Kelvin  > 

-3.259E-02  .2.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

I.52IE-08  16. OF- 05 ) 

DRAG  COEF  AT  10  ME ■ t-S 
(Meter*) 

1.9t>M-0.»  ia.uE-041 


»  DIFFERENCE  BETWEEN  IMF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  E 1 1  HE R  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASlJREHf NT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSCHUTE  VALUE  IS  lARCFR).  Al  L  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦cr-“: 


GRAD.  RICH.  7/1. 

NO  . AT  GMH  AT  I  OH 


MOMENTUM 
FI  UX 


LAT.HEAT 

FLUX 


SEN . Mr AT 
FLU* 


SKY  RAD. 
FI  UX 


TOTAL  HEAT  BOWEN 
FLUX  RATIO 


FRICTION  SCI. SPEC  5Cl  ROT 
VFlOCITY  HUMIDITY  TEMP 


ROUGH 
1  C  NG  T  N 


DRAG 

(Off 


84Z  84X  6X 


r>9t 


OX  J4X  89*  2BX  326X  B2X 


OX  '(■« 


•  cut  or  mta  mm 


187 


MARINE  SURF  ALL  lAttW  MlLPOME  lE’ORU'  OC1CAL  f.  *  P  E  R  l  ME  N  [ 

NAVAu  Ml  SEARCH  LAl'URAWMf 
ATMOSPHERIC  PHtSICS  BRANCH 
MARINE  AlrtOSPHtRlL  RESFARtH  STaUUN 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  *  «  HlCRUNl  IE11ROLUCICAL  DATA  •  *  •  * 


RUN  NUMBER 
SI  ART  TIME 
END  TIME 
START  DATE 


79050411101) 

10:  4;  0  ('if 
10:34:10  PST 
4  May  19/7  (DAY  124) 


«  ANA l OC  CHANNEl  RAW  DATA  (AVERAGE  VDC). 


No  00 

•»U|  I  RfcF  .A 
6 . 205 


No. 01  No. 02  No. 03 

TEMP .S1KUC . 1  TEMP  .  STRUC  ,  2  DEW  POlNll 
0.001  0.001  5.197 


No  .  04 

DFU  P0IN12 
5.175 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (AIL  LHANNFLS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NQMt  NCLATURE  :  1  ~  UPPE  R  LEVEL,  2-lOWEB  LEVEL 


Nr  .  05 

U1ND  SPEFD1 
0  . 96V 


No  .  0  6 

WIND  SPEFD2 
1  .  U  4  3 


No  .  07 
PAR . PRES  2 
5  168 


No  08 
SKY  RAD 
1  967 


No  .  1 1 

No  .  12 

No  .  13 

Na  .  14 

No  .  15 

TEMP  AC  FREQUENCY 

AC  voi  TACE 

MANUAL  FLAG 

7FRO  REF . 

5PAKE  A 

3.820 

2’ .  525 

0.001 

0.001 

0.001 

No  .  1  6 
SPARE  B 
0  .  001 


No  .  17 

VOL  1  REF  ft 
6-205 


*  DIGITAL  CHANNEL  RAW  DAI  A  (AVERAGE  1  ■. 


ESCARPMENT  DATA ,  FIELD  LAt  IBRATION  AND 


WIND  SPEED  ESCARPMENT 


CORRECT  IONS . 


No  .  1  Nu.2 

AIR  TEMP . I  AIR  TEMP . 2 

1411  125535  1421  12A472 


UPWIND  NEAR 

UPWIND  LAND 

DP  1 F  CAL 

DP2FCAL 

UTBf CAL 

WS]  E  C 

HEIGH r /length 

PA  TH  ( Me  t  er  is  > 

(Volt*) 

(Veits) 

(Volts) 

(CceLf 

0.201 

59 

-0.009 

0.300 

0  .  300 

0 . 992 

No  .  09 
WIND  DIR. 
6  2  1 2 


US2EC 
(Ceef f .  ) 
0  .948 


*  SYSTEM  HOUSEKEEPING  PARAMf  TERS  TRANSLATED  INTO  EnGINLERINC  UNITS: 


MANUAL  FLAG  FRROR  COUNl  DATA  BA’ if. 
(No  scans)  (No. scans)  (Nc. scans) 
0  0  180 


will  T. REF. DEV  VULl  RFE  .DEV  ZFRO  REF  . DEV  AC  VUlT.FLUX 
AC  No .  > . 0  05V )  B  i  No  > . 00  5V )  (Nc  >.0C2V)  (No.)SV) 

0  U  0  0 


AC  FREQ  FLUX 
(No  .  >  1  H  i  ) 

0 


AC  VOLTAGE 
(  VAC  > 

115.3 


AC  FREQUENCY 
(Hi  > 

59.82 


*  OBSERVED  MICROME IEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CA(  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  UhP.l 
(Celsius) 
12.554 

WIND  SPE  F D 1 
(Meier /sec ) 

1  .97 

DEW  POINT l 
(Celsius) 
10.73 

TF  MP . STRUC . 1 
IHei . ih-2/3) 
NO  DATA 

WIND  DIR  . 

( Deg .True) 

.356.2 

BAH . PRES . 1 
(Mill ibar  ) 

1 U17 . 4V 

SKY  RAD. 

(Uat  t/n2> 
-2.74E  02 

BUI  K  WT  TEMP 
(Celsius) 

1 3 .538 

MEAN  AIR  1EMP 
(Kelvin ) 
2B5.76I) 

AIR  TEMP. 2 
(Celsius) 

12.647 

WIND  SPEFD2 
(Meter/sPC ) 
2.09 

DEW  P0INT2 
(Celsius) 

1  0  •  S3 

TFMP .STRUC . 2 
(Kel . *M-2/3) 
NO  DATA 

lj  TABLE 

(Meter  MSL ) 
-0 .61 

BAR .PRES  2 
(Millibar  ) 
1018. 58 

CALCUI  ATED 

MICROMETEUROLOC.  1CAL  f>  AR AME  TERS: 

HEIGHT.  Zl 

(Meter*) 

18.35 

POf .TEMP. 1 

(Celsius) 

12.733 

VI R • TEMP . 1 
(Celsi us) 
13.934 

V.POT . TEMP. I 
( Cel sj  us ) 
14.114 

AftS .HU* ID. 1 
<Kq/n3) 

9 . 8 1  1 E  -  0  3 

REL .HUMID. 1 
( Per cen  t ) 
88.62 

SPEC. HUMID. 
(Kg/Kq) 

7  946E-03 

1  VAP. PRES  I 
( Mi  1 1 xbar  ) 

12  937 

S. VAP. PRES. 1 
(Mi llibar  ) 

14  598 

R£f • INDE*  l 
<  Kel . «M  2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meter* ) 
9.20 

POT . TE  Mp . 2 

(Celsius) 

12-737 

VIR.TEMP.2 

(Celsius) 

14  010 

V.POT. TEMP. 2 

(Celsius) 

14.100 

ABS . HUMID . 2 
<Kg/.s3) 

9  6R8E-03 

RFL .HUM  ID. 2 
(  Per  ceri  t  ) 
86.90 

SPEC. HUMID. 
(Kg/Kq  ) 
7.840E-03 

2  VAP  PRES. 2 
(Mi  1 1  ibar  > 
12.778 

S  VAP .PRES. 2 

(Millibar) 

14.704 

REF. INDEX  2 
(Kel  *M-2/3> 
NQ  DATA 

*  CONTINUED  BFLOU 


RUN  NUMHFR 
START  TIME 
STAR  I  DATF 


79051)41  O00 
10:  4 ;  0  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAt 


PRINT  DATL:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERI  3D :  30  Mxn 
NOMENCLATURE:  1-UPPER  LEVEL,  2= L OUER  LEVEL 


■  PROFILE  CALCULATIONS  BASED  ON  A&flVF  OBSERVED  AND  CALCULATED  VALUES  <  BUSINGER  ,  1 973 )  : 


STAB  1L  ITY 


FLUX  PARAMETERS 

PROF  II  E  SI  OPES 

( »  =  UP , - =DOUN) 

SCALING  PARANFTERS 

PARTIAL  DERIVATIVES 

•  ♦ *  INCH  .WITH  WEIGHT 

r.R AD  RICHARDSON  NUMBER 
(  t-Stahle,  -Unstab  it?  > 
-0.167  AT  GMH 

GEOMETRIC.  MEAN  HEIGHT 
(Meter)  GMH  -  ( Z 1  4«f2  >  1  /*! 
12.99 

//L  A I  GMH 
0.189 

7  /L  AT  1C  METERS 
-0  146 

2/L  «T  Z 1 
-0  *67 

Z/L  AT  Z? 

-  0  134 

MONIN  OBUKHOV  LENGTH 
(K#t|rt) 

-b  B72E  01 


MOMENTUM  FLUX 
<Nt  /r>2) 

-1 . 19E-Q2 

HUMIDITY  FLUX 
<Kq/seu  n2) 

-l  26E  1)5 

LA  I  HEAT  FLUX 
< Wa t  t*s  n2 ) 

-  3. 1  :*E  01 

V.VN.HEAT  FLUX 
(Ua  1 1  s/n2 > 

9  57E-0 J 

SKY  AND  SULAR  HEAT  FI  UX 
<  Uat  t  »/m2 ) 

-2.74E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt  */«2 ) 

-3.04E  02 


FRICTION  VELOCITY 
(  rleters/sec  ) 

9 . Q25E -  02 

SCALING  CPFC.HUHD. 
(Kg/Kg ) 

1 . 039E-H4 


SCAL ING  PHI  TEMP 
(Kel  w»n) 

• 7.789E-03 


ROUGHNESS  LENGTH 
(Hftfri) 

1  .  IIB6E-07 


DRAG  COEF  AT  10  METER1, 
( 1)  l  M*n  %  i  on  let 4 ) 

1)  OV/J  U3 


GfNFRAL  F09M:DN/DZ= 

I  (N1  -N?>  1/1 1  n(Z1/72>« 
(Zl«Z2>l/2) 

N 1  WIND  SPEED  (K/^pc) 
c ‘HEIGHT  ( Me  ter*) 
DUS'DJ*  -1  35E-02 


N  =  SPEC. HUMIDITY  <  K  q / K  q ' 
Z-HL1L.HT  meters) 
DSH/DZ^  1.19L-C5 


N-POT  TEMP  (Kelvin) 
Z- HEIGHT  (Mpter^l 
DPT/D /«  8  9.' r  -  04 


GENERAL  FORM  ■  'N  ’  SLOPE  = 
t  <1  nZl-PSI  )-<in72-PSI  *  ) 
LN1-N21 

N-  WIND  SDf  ED  (M.'sec  ) 

Z=HE 1 GHT  (M)  Vpri  Avis 
PSl^PSI 1 

WS  SLOri  4  (17E  0C 

N  ■  SPEC  HUMIDITY  iLg/Kg' 
Z*M  I  C.HT  («)  v«pr  t  Ans 
PS1-PSI2 

SH  SI  OPE*  5  2  01  03 

N^PO  (  TEMP  !Kelvm' 

Z- HEIGHT  (M)  Vert  Ans 
PSI-PSI2 

PT*  Si  OPE-  -MAI  m 

N-LnTEMP  STRUC  (fc*M  2’3> 
/‘HEIGHT  tM  V*r  1  A. is 
PSl«NONf 

Cl  2  SLOPE  »N0  DATA 


PSU  A  I  a  1  - 
PS  T 1  AT  /? 
P',(2  Al  /I  * 
PS 1 2  AT  ;?• 


5*2315 
(1 . 335005 
(! .  352352 
11  21 71)89 


BOWEN  PATIO 
<no  uniMi) 
-0 .031 


•  GENERAL  CONSTANTS: 


m  .  si' fu  ani.  nus 


VUN  K ARMAN 
CONSTANT 
•No  unit*) 
n .  4 


GRAVl TAT  ION  PROF ILE 
ACGE'  F.RATION  TUR  .  PRANDTL 
(  M/  sec  ?>  NUMBER 

9 . 7957  II  74 


PROF  I (  E 
TUR . SCHMIDT 
NLJMBFR 
0  74 


BUI  K 

SEN  HEAT 
TRAN'  r  cm  F 
0  921  -03 


BULK 

MO  1  f.TUPF 
Tk’ANSF  COIF 
1  32F  -  0 1 


AIR  DFNSltt 
1  *Q  "  '  ' 

1  235  3 


■  GFNERAI  NOTF  •  i : 

Accuracy  Imitation  eiteecled  fnr  neaivr  enen*  of  Profile  Slope  anrt/cr  Par  t  i  a  i  l'»r  ivjtiw 
Camp  ii  t  at  i  in  e*ef»tH  by  insertion  of: 


AIR  set  i  IF  H  M»  AT 
1  1 1 1  a  1  »q  HI  ' 

4 1  "01  02 


PTK  1  -PTH.'’-  ♦/  Oil  H  K  e  ) 


WA  T  L  P  l  A’  H|  AT  VAP 

■  I  T,  a  1  ' 

5  <■  CM  «l  ['  - 


•  CONTINUED  ON  NtXT  RAM 
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AO— All 6  2X0  NAVAL  RESEARCH  LAB  WASHIN6T0N  OC  F/6  A/2 

THE  DATA  BASE  FOR  THE  MAY  1979  MARINE  SURFACE  LAYER  MICROMCTEOR— ETC  (U> 
MAY  82  TV  BLANC 

UNCLASSIFIED  NRL-MR-A713  NL 


RUN  NUMBER ;  790^041000 

START  TIME:  10 :  4;  0  PUT 

START  DATE i  4  Hay  1979  ( DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE i  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 

DATA  AVERAGING  PERIOD;  30  Min 


•  ESTIMATED  MICROHF.TEOROLflGICAL  PARAMETERS  AT  1  EN  METERS; 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

V1R-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

( Kel . *H-2/3> 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

12.636 

2.08 

10.55 

NO  DATA 

1018.49 

13.538 

-0.902 

-0.004 

0.462 

0.560 

HEIGHT 

POT . TEMP . 

VIR .TEMP . 

V.POT . TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP . PRES . 

S . VAP . PRES . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3) 

(Percent) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel.aM-2/3) 

to  .  00 

12.734 

14.000 

14.098 

V.703E-03 

B7. 11 

7  ,  B52E-03 

12.797 

14.692 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  £T  AL,1978); 


inffrrfd 

STABILITY 


UR AD. RICHARDSON  NUMBE  R 
( ♦•Stable, — ^Uns  table) 
-3.127  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GNH»(Zl »22>l/2 
12.99 

Z/L  AT  GMH 
-3.294 

Z/L  AT  10  METERS 
-2.535 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3.944E  00 


FLUX  PARAMETERS 
(♦•UP .--DOWN) 


MOMENTUM  FLUX 
(Nt/»2> 

-4  ICE-03 

HUMIDITY  FLUX 
(Kg/sec  *2) 
5.74E-06 

LAT.HF.AT  FLUX 
(Wat  t*/«2) 

1 .42E  Ot 

SEN. HEAT  FLUX 
(Watt*/«2> 
4.42E  00 


TOTAL  HEAT  BUDGET  FLUX 
(Uatts/«2) 

-2.56E  02 


INFFRRFD 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Heters/sec ) 
5.763E-02 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-0. 05BE-05 

SCALING  POT. TEMP. 
(Kel  v  in) 

-6. 14JE-02 

ROUGHNESS  LENGTH 
(fitters) 

2.982E-1I 


INFFRRFD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2) 

-3.321E-03 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
5.73BE-06 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
3.539E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/*3) 

1 . 2336 

AIR  SPECIFIC  HEAT 
(ITc«l ./Kg  Kel . ) 
2.4170E  02 

WATER  LAT .HEAT  VAP . 
<ITcel./Kg> 

5.9017E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill iber  ) 

15.602 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  . 179E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1019.69 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF . AT  10  METERS 
<Uatt*/n2)  ( Dinensionless) 

-2.74E  02  7.673E-04 


BOWEN  RATIO 
(no  units) 
0.312 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFU E  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .MEAT 

SEN .HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

194X 

194X 

132X 

160X 

105Z 

5X 

17X 

345X 

66X 

94X 

119X 

86Z 

1 32X 

192X 

1  V?X 

46X 

47X 

120X 

5X 

6X 

167X 

23% 

70X 

143X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041  DOC 
10:  4:  0  PST 
4  hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) ;  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 ; 


STABIl  IT Y 


FLUX  PARAMETERS 

(♦»UP,-» DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
< ♦•Stable, --Unstable) 
-1 .654  (0 . 02J  AT  CMH 

GEOMETRIC.  MEAN  HEIGHT 
(Meter)  GMH=( Z1 *Z?> 1/2 
12.99 

Z/L  AT 

-1.749  .02) 

Z/L  AT  10  METERS 
-1.346  10.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-7.428E  00 


MOMENTUM  FLUX 
<Nt/«2> 

-6.13E-03  [6.0E-02J 

HUMIDITY  FLUX 
<Kg/sec  «2> 

1  .56E-06  IB. OE-06) 

LAT. HEAT  FLUX 
(Wat  ts/«2 ) 

3. BSE  00  I2.0E+01J 

SEN. HEAT  FLUX 
( Wat  ts/n2) 

3.06E  00  ( 3 . 0E+00 1 

SKY  AND  SOLAR  HI  AT  FLUX 
(Wat  ts/n2 > 

-2.74E  02  I  2 . 0E+0 1 1 

TOTAL  HF AT  BUDGET  FLUX 
< Wat ts/n2) 

-2.68E  02  ( 3 . Of  +  01 1 

BOWEN  RATIO 
(no  units) 

0.200  (0.0B1 


FRICTION  VELOCITY 
(MeT*rs/sec  ) 

6.814E-02  ( 6 . 0E-02 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1.675E-06  (3.0E-051 

SCALING  POT. TEMP. 
(Kelvin  > 

-3 . 21  IE-02  I2.0E-02J 

ROUGHNESS  LENGTH 
<  Meter  s ) 

3.624E-08  C6.0E-051 

DRAG  COEF. AT  10  METERS 
(Meters) 

2.46St-«U  C4.0E-041 


*  DDFERENCF  BETWEEN  THF  PROFILE  AND  BULX  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGMTFD  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-"; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HE AT 

SKY  RAD, 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

flux 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

89Z 

S9X 

7X 

129X 

58X 

OX 

I0X 

91X 

33X 

31  1 X 

84X 

OX 

1682 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICRQME TEQRQL0G1CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  *  MICROHETEOROLOGICAL  DATA  «  *  •  * 


RUN  NUMBER: 
START  TIME: 
END  TIME; 
START  DATE; 


7905041030 
10:34:20  PST 
III  4:30  PST 
4  May  1979  (DAY  124) 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS  > :  6/Min 
DATA  AVERAGING  PERIOD:  3C  Min 
NOMENCLATURE:  1*UPPER  LEVFL ,  2-LOWER  LEVEL 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC)S 


No. 00 

No.  01 

No  .  02 

No  .  03 

No  .  04 

No  .05 

No  .  06 

No  .  07 

No  .08 

No  •  09 

VOLT .REF. A 

TEMP .STRUC. 1 

TEMP .STRUC. 

.2  DEU  POINT  1 

DEW  P0INT2 

WIND  SPEFD1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

6.205 

0.00.1 

0 .001 

5.215 

5.188 

1  .  004 

1 .023 

5.166 

2.446 

5.340 

No  .  10 

No. 11 

No. 12 

No  .  13 

No  .  14 

No  .  15 

No  .  16 

No  ,  17 

BULK  WT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF. B 

3.954 

3.819 

2.528 

0  .  001 

0.001 

0 . 001 

0 . 001 

6 . 205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

WTBFCAL 

WS1EC 

W52EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENCTH 

PATH(Meters) 

(Vol »S> 

(Volts) 

(Volts) 

(Cceff . ) 

(Cceff  .  ) 

1411  127064 

1421  128227 

0.199 

10B 

-0.009 

0 . 000 

0 . 000 

0.992 

0  .949 

«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV 
A(No . ) . 005V)  B<No . >  005V)  (No.).Q02V) 

0  0  9 


AC  VOLT. FLUX 
(No . )5V) 

0 


AC  FREQ .FLUX  AC  VOLTAGE 
(No . > 1Hz )  (VAC) 

0  115.3 


AC  FREQUENCY 
(Hz  ) 

59.82 


••  OBSERVED  MICROHETEOROLOGICAL  PARAMFTERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INFO  ENGINEERING  UNITS- 


AIR  TEMP . 1 
(Celsius) 
12.706 

WIND  SPEED! 
(Meter /sec ) 
2.04 

DEW  POINT1 
(Celsius) 
10.82 

TEMP. STRUC. 1 
(Kel .xM-2/3) 
NO  DATA 

WIND  DIR. 

( Deq .True) 
326.5 

BAR .PRES. 1 
(Millibar  ) 
1017.46 

SKY  RAD. 
(Watt /m2) 
-3.4ZE  02 

BULK  UT  TEMP 

(Celsius) 

13.597 

MEAN  AIR  1 
(Kelvin  > 
285 . 9«''S 

AIR  TEMP  .2 
(Celsius) 
12.023 

WIND  SPEED2 
(Meter/sec ) 
2.06 

DEW  P0INT2 
(Celsi us) 
10.60 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL > 
-0.61 

BAR .PRES. 2 
(Millibar ) 
20)8.56 

*  CALCULATED 

MICROHETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP . 1 

(Celsius) 

12.886 

VIR .TEMP . 1 

(Celsius) 

14.096 

V. POT. TEMP. 1 

(Celsius) 

14.276 

ABS. HUMID. 1 

(Kg/m3) 

9.B65E-03 

REL . HUMID . 1 
(Percent ) 
88.27 

SPEC. HUMID. 

(Kg/Kg) 

7.995E-03 

,1  VAP. PRES. 1 
(Millibar) 
13.015 

S.  VAP. PRES.  1 
(Mill  ibar ) 
J4.745 

REF .INDEX 
(Kel  .*«•  2. 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT .  TEMP  .  ?. 

(Celsius) 

12.913 

VIR . TEMP • 2 

(Celsius) 

14.193 

V. POT. TEMP .2 

(Celsius) 

14,283 

ABS. HUMID. 2 

(Kg/m3> 

9.732E-03 

REL. HUMID. 2 
(Percent ) 
86.36 

SPEC. HUMID, 
(Kg/Kg ) 
7.8B1E-03 

,2  VAP. PRES. 2 
(Millibar ) 
12.844 

S .VAP .PRES. 2 
(Millibar ) 
14.874 

REF. INDEX 
(Kel  .  xM-2- 
NO  DATA 

«  CONTINUED  BEI  ON 


RUN  NUMBER: 
START  TIME: 
START  DATE; 


7905941030 
10:34:20  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1-UPPER  1  EVFL ,  2-LUWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


FLUX  PARAMETERS 

PROFILE  SLUPES 

STABILITY 

<*-UP,— DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

( *=INCR .WITH  HEIGHT ) 

GRAD. RICHARDSON  NUMBER 
<*»St able, -“Unstable) 
2.470  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  CHM-<Z1»Z2M/2 
12.993 

Z/L  AT  GHH 
NOT  COMPUTED 

Z/L  AT  10  METERS 
NOT  COMPUTED 

Z/L  AT  Z1 
NOT  COMUTLD 

Z/L  AT  12 
NOT  COMPUTED 

MONIN-OBUKHOV  \  ENGTH 

NOT  COMPUTED 


MOMENTUM  FLUX 
<Nt/n2> 

NOT  COMPUTED 

HUMIDITY  FLUX 
<  Kg/sec  «2) 

NOT  COMPUTFD 

LA T. HEAT  FLUX 
(Ual  ts/«i2) 

NOT  COMPUTED 

SEN . HEAT  FLUX 
< Watts/n2> 

NOT  COMPUTED 

SKY  AND  SOLAR  HEAT  FLUX 
(Hatts/«2) 

NOT  COMPUTED 

TOTAL  HEAT  BUDGET  FLUX 
(Watt»/*2> 

NOT  COMPUTED 


FRICTION  VELOCITY 
(h*t*rs/*fc > 

NOT  COMPUTED 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

NOT  COMPUTED 


SCALING  POT. TEMP. 
(Kel vin) 

NOT  COMPUTED 


ROUGHNESS  LENGTH 
(Meters) 

NOT  COMPUTED 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 

S. 107t -  03 


GENERAL  FORM : DN/DZ= 

I (N1-N2) l/ILn(Zl/72)* 
(Zt*Z2)l/2I 

N-UIND  SPEED  <M/sec> 
Z-MEIGHT  (Meters) 
DUS/DZ-  6.40E-03 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z ■‘HEIGHT  (Meters) 
DSH/DZ-  1.27E-05 


N-POT .TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  -2 . 97E-03 


GENERAL  FORM : ' N ' SLOPE= 

[ (LnZl-PSI  )-(LnZ2-PSl ) )/ 
INI -N2J 

N-WIND  SPFED  (M/sec ) 
Z-HEIGHT  (M)  Vert. A*is 
PSI-PS11 

WS  SLOPE-NOT  COMPUTED 

N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HE1CHT  <  M  )  Vert.  A*  is 
PSI-PSI2 

SH  SLOPE «  NOT  COMPUTED 

N-POT .TEMP. (Kelvin) 
7-HEIGHT  (M)  Vert .Axis 
PSI'PS/2 

PTK  SLOPE  -  NOT  COMPUTED 

N-LnTEMP .STRUC . <K*N-2/J) 
Z-HEIGHT  (M)  Ver  t  . Ax  l  * 
PSI-NONE 

CT2  SLOPE =N0  DATA 


PSI1  AT  Zl •NOT  COMPUTED 
PSI1  AT  Z2-N0T  COMPUTED 
PSI2  AT  Zl -NOT  COMPUTED 
PSI2  AT  Z2-N0T  COMPUTED 


BOWEN  RATIO 
(no  unite) 
NOT  COMPUTED 


*  GENERAL  CONSTANTS: 


MISCELLANE  OUS 


VON  X ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATION 
( H/*er  2) 
9.7959 


PROFILE 
TUR  PRANDTL 
NUMBE  R 

0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BUI  K 

SEN  HEAT 

transf.cof.f. 

0 .92E-03 


BULK 

MOISTURE 
TRANSF.COEF. 
1 . 32E-03 


AIR  DENSITY 
(Kg/«3  > 

1  .2345 


•  GENERAL  NOTES: 

Prefile  data  Richardson  Number  <RI)  <-2.0j  functional  Imitations  exceeded  fer  computing  Z/L 
•«  a  function  of  RI.  Profile  Z/L  and  Z/L  dependent  calculation*  not  executed. 

Accuracy  imitations  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 

WS 1-867-  *0.028  of  Mean  Value. 


AIR  SPECIFIC  HEAT 
<  ITcal  /Kg  .  ) 
2.4171E  02 

WATER  LAT  HEAT  VAP 

(ITcal ■ /Kg  > 

5.90  09E  05 


■  CONTINUED  ON  NF XT  PACE 
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RUN  NUMBER :  7905041030 

START  TIME:  10:34:20  PST 

START  DATE:  4  May  1979  (DAT  124) 


MARINE  SURFACE  LAYER 
NRL  H1CROHETEOROLDGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.809 

HEICHT 

(Heters) 

10.00 


WIND  SPEED 
<Meter/see ) 
2.06 

POT. TEMP. 
(Celsius) 
12.907 


DEW  POINT 
(Celsius) 
10.63 

VIR.TEMP, 

(Celsius) 

14.181 


TFMP.STRUC.  BAR. PRES. 
(Kel . *M-2/3)  (Millibar) 
NO  DATA  1018.47 


V. POT. TEMP. 

(Celsius) 

14.279 


BULK  NT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.597  -0.788 


ABS. HUMID. 
<Kg/*3> 

9 . 748E-03 


REL. HUMID. 
(Percent ) 
66.58 


SPEC. HUM ID. 
(Kg/Kg ) 
7.894E-03 


POT-MT  TEMP 

(Kelvin) 

-0.690 

VAP . PRES  . 

(Millibars) 

12.B65 


m  BU1K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


INFERRFD 

SCALING  PARAMETERS 


VIR-WT  TEMP 
(Kelvin) 
0.584 

S. VAP. PRES. 
(Millibars) 
14.859 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V.POT-NT  TEMP 
(Kelvin) 

0.682 

REF. INDEX 
(Kel.xM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( *-S table, --'Unstable) 
-3.025  AT  GMH 

GEOMETRIC  MEAN  HEICHT 
(Meter)  CMH-(Z1 *22)1/2 
12.99 

Z/L  AT  GMH 
-3. 18B 

Z/L  AT  10  METERS 
-2 . 454 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-4.075E  00 


MOMENTUM  FLUX 
(Nt/n2> 

-4 . 00003 

HUMIDITY  FLUX 
(Kg/sec  *2) 

5.67E-06 

LAT.HFAT  FLUX 
(Uat  ts/n2) 

J.40E  01 

SFN.HEAT  FLUX 
(Watts/«2> 

4.13E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n2 ) 

-3.41E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uat ts/n2) 

-3.23E  02 

BOWEN  RATIO 
(no  units) 

0.295 


FRICTION  VELOCITY 
(Meters/sec ) 

5.694E-02 

SCALING  SPEC. HUM ID. 
(Kg/Kg) 

-8.061E-O3 

SCALING  POT. TEMP. 
(Kelvin) 

-5.B07E-02 

ROUGHNESS  LENGTH 
(Meter**) 

2 . 312F-1 1 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 
7.658E-04 


WITH  LONG.  VELOCITY 

(Heter2/sec2> 

-3.243E-03 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

5. 66BE-06 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 
3.307E-03 


AIR  DENSITY 
(Kg/i*3> 

1 . 2348 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel .  ) 
2.4171E  02 

WATER  LAT.HEAT  VAP. 
(ITcal ./Kg) 

5.9007E  05 

VAP. PRES. AT  MT  LEVEL 
(Millibar  > 

15.662 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1 . 163E-Q2 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1019.67 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

230% 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/« 

202% 

202% 

46% 

47X 

1 30% 

5% 

5% 

178% 

23% 

70% 

153% 

43% 

40% 

•  CONTINUED  BEI  OU 


RUN  NUMBER:  7905041030 

START  TIME:  10:34:20  PST 

START  DATE:  4  Hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MZCRQMETEGROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 


8TABI1  ITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦•Stable,— Unstable) 
-2.766  (0.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(Zl*Z2>1/2 
12.99 

Z/L  AT  GMH 
NOT  COMPUTED 

Z/L  AT  II  METERS 
NOT  COMPUTED 

MON IN-OBUKHOV  LENGTH 
(Meters) 

NOT  COMPUTED 


MOMENTUM  FLUX 
(Nt/*2> 

NOT  COMPUTED 

HUMIDITY  FLUX 
(Kg/sec  «2> 
NOT  COMPUTED 

LAT.HEAT  FLUX 
(Watts/n2) 

NOT  COMPUTED 

SEN. ME AT  FLUX 
(Mat  ts/*2) 

NOT  COMPUTED 


TOTAL  HEAT  BUDGET  FLUX 
(U4tt*/n2) 

NOT  COMPUTED 

BOWEN  RATIO 
(no  units) 

NOT  COMPUTED 


FRICTION  VELOCITY 
(Meters/ see  > 

NOT  COMPUTED 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

NOT  COMPUTED 

SCALING  POT. TEMP. 
(Kelvin) 

NOT  COMPUTED 

ROUGHNESS  LENGTH 
(Meters) 

NOT  COMPUTED 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Wetts/*2>  (Meters) 

NOT  COMPUTED  l.O0OF-uj 


*  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  18  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  '♦•r-*i 


GRAD. RICH, 

Z/L 

MOMENTUM 

LAT.HEAT 

8EN.MCAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

MO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

in 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

M/A 

N/A 

270% 

MARINE  SURFACE  LAVER  MIC* (METEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  •  *  micrometeorqlogical  data  •  *  •  • 


RUN  NUMBER 
START  TIME 
END  TIME 

start  date 


7905041100 
lli  4i 40  PST 
11:34:40  PST 
4  May  1977  <  DAY  t24> 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nm 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


»  ANAi  DC  CHANNE1  RAW  DATA  (AVERAGE  VDC>: 


No  .  00 

VOL  T . REF . A 
6.205 


No. 01  No. 02  No. 03 

TEMP , STRUC . 1  TEMP.STRUC.2  DEW  POINT1 
0.001  0.0C1  5.251 


No  .  04 

DEW  P0INT2 
5.217 


No  .05 

WIND  SPEED1 
1  .529 


No  .06 

WIND  SPEEDZ 
1  .549 


No  .07 
BAR  PRES. 2 
5.159 


No  .08 
SKY  RAD. 
2.571 


No  .09 
WIND  DIR. 
5.106 


No  .  10 

No.  (I 

No  .  12 

No  .  13 

No.  14 

No  .  IS 

No.  16 

BULK  Ut 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

3.996 

3.896 

2.528 

Q  .  001 

0  .  001 

0.001 

0.001 

No.  17 

VOLT. REF. B 
6.205 


»  DIGITAL  CHANNEL  RAW  DATA  (AVERACE):  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP IF CAL 

DP2FCAL 

UTBFCAL 

WS1CC 

WS2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff 

1411  125979 

1421  127504 

0.163 

151 

-0. 0D9 

0  .  000 

0.000 

0.992 

0.952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
<No. scans)  (No. scons)  (No. scans) 
0  U  180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX 
A(No . > . 005V)  B(No.).OOSV)  (No.). 002V)  (No . >5V> 

0  0  0  0 


AC  FREQ. FLUX 
(No . > 1 Hz ) 

0 


AC  VOLTAGE 
(VAC) 

115.3 


AC  FREQUENCY 
(Hz) 

59.90 


»  OBSERVED  MICROMETEORQLOGICAL  PARAMf  TERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.59Q 


WIND  SPEED1 
(Meter/sec  > 
3.00 


DEW  POINTl 
(Celsius) 
11.04 


TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 


WIND  DIR. 
(Deg . True) 
318.6 


BAR .PRES. 1 
(Mil liber  > 
1017.35 


SKY  RAD. 

( War  r/«2> 
-3.59E  02 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.639  285.834 


AIR  TEMP. 2 
(Celsius) 
12.750 


WIND  SPEFD2  DEW  P01NT2 
(Meter/sec)  (Celsius) 
3.01  10.78 


TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 


*  CALCULATED  MICROMETEORQLOGICAL  PARAMETERSi 


TIDE  TABLE 
(Heter  MSL) 
-0 , 59 


BAR .PRES. 2 
(Millibar ) 
1018.45 


HEICHT,  Z1 

(Meters) 

18.35 


POT. TEMP . 1 

(Celsius) 

12.778 


V1R.TEMP . 1 

(Celsius) 

14.007 


V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/m3> 

14.187  1.001E-02 


REL. HUMID. 1 
(Percent  > 

90 .19 


SPEC. HUMID. 

(Kg/Kg) 

0.112E-Q3 


1  VAP.PRES.l 
(Millibar) 
13.203 


S. VAP.PRES.l 

(Millibar) 

14.639 


REE. INDEX  1 
( Kel . xM-2/3) 
NO  DATA 


HEIGHT ,  Z2 
(Meters) 
9.20 


POT. TEMP .2 

(Celsius) 

12.841 


VIR .TEMP ,2 

(Celsius) 

14.136 


V. POT. TEMP. 2  ABS. HUMID. 2 
(Celsius)  (Kg/m3> 

14.227  9.847E-03 


REL. HUMID. 2 
(Percent  > 
B7.78 


SPEC. HUMID. 2  VAP.PRES.2 
(Kg/Kg)  (Millibar) 
7 . 974E-03  12.993 


S. VAP.PRES2  REF. INDEX  2 
(Millibar)  (Kel . xM-2/3) 
14.802  NO  DATA 


«  CONTINUED 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATE 

7905041100 

11:  4 : 4C  PST 

4  May  1979  (DAY  124) 

MARINE  SURFACE  LAYER 

NRL  M1CROMETEORQLOGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE :  1 -UPPER  1  EVEL ,  2-LOWER  LEVEL 

«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) l 

FLUX  PARAMETERS  PROFILE  SLOPES 

STABII 1TY  (♦-UP, —DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.UITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-2.712  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH«(Z1»Z2> 1/2 
12.993 

7/L  AT  GMH 
NOT  COMPUTFD 

Z/L  AT  10  MF  TERS 
NOT  COMPUTED 

Z/L  AT  Z1 
NOT  COMUTEO 

Z/L  AT  Z2 

not  computed 

MONIN-OBUKHOV  LENGTH 
(Meters) 

NOT  COMPUTED 

rail  AT  Zl -NOT  COMPUTFD 
PSI1  AT  Z2-N0T  COMPUTED 
PSI2  AT  Zl -NOT  COMPUTED 
PS12  AT  Z2-N0T  COMPUTED 


MOMFNTUM  FLUX 
(Nt/m2> 

NOT  COMPUTED 

HUMIDITY  FLUX 
(Kg/sec  m2) 

NOT  COMPUTED 

LA T. HEAT  FLUX 
(Wat  ts/m?) 

NOT  COMPUTED 

SEN. HEAT  FLUX 
( Wat  ts/m2) 

NOT  COMPUTED 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/n2> 

NOT  COMPUTED 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/n2> 

NOT  COMPUTED 

BOWEN  RATIO 
(no  units) 

NOT  COMPUTED 


FRICTION  VELOCITY 
<Meters/sec) 

NOT  COMPUTED 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

NOT  COMPUTED 


SCALING  POT. TEMP. 
(Kelvin ) 

NUT  COMPUTFD 


ROUGHNESS  LENGTH 
(Meters) 

NOT  COMPUTED 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 

3.S031  03 


CENERAL  FORM : DN/DZ- 
I <Nl-N2)l/ILn<Zt/72)» 
(Z1»Z2)1/2) 

N-WIND  SPEED  ( M/sec > 
Z-HEIGHT  (Meters) 
DWS/DZ-  9 . 3BE-03 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICHT  (Meters) 
DSH/DZ-  154E-05 


N-POT. TEMP. (Kelvin) 
Z -HEIGHT  (Meters) 
DPT/D Z-  -7 . 00E-03 


GENERAL  FORK: 'N'SLQPE- 
I (LnZi-PSI >- (l nZ2-PSI > )/ 
(N1-N21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

US  SLOPE-NOT  COMPUTED 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. A*is 
PSI-PSI2 

SH  SLOPE-  NOT  COMPUTED 

N-POT. TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert .Ails 
PSI-PSI2 

PTK  SLOPE-  NOT  COMPUTED 

N-Ln  TEMP . STRUC . <K «N-2/3 ) 
Z-HEIGHT  (M>  Vert. Ails 
PSI-NONE 

CT2  slope-no  data 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATION 
(M/sec  ?.) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0,74 


PROFH  E 
TUR .SCHMIDT 
NUMBER 
0.74 


BUL  K 

SEN  HEAT 

TRANSF.COFF 

0.92E-03 


BULK 

MOISTURE 
TR AN9F ,COEF 
1 .32E-03 


AIR  DENSITY 
(Kg/m3> 

1 .2347 


»  CFNERAL  NOTFS: 

Profile  data  Richardson  Number  <R1)  (-2.0(  functional  limitations  exceeded  for  computing  Z/L 
as  a  function  of  RI.  Profile  Z/L  and  Z/L  dependent  calculations  not  executed. 

Accuracy  Imitations  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Denuative. 
Computation  executed  by  insertion  oft 

U31-U62-  ♦•028  of  Mean  Value. 


AIR  SPECIFIC  HEAT 
(ITcal./Kg. ) 

2.4174E  02 

WATER  LA T. MEAT  VAP . 
(ITcal./Kg) 

5.9015E  05 


•  CONTINUED  flit  NEXT  PMC 
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HUN  NUMBER:  7905041100 

START  TIME:  It  :  4:40  Pi»T 

START  DATE:  4  Niy  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROHETEORQLOGY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.732 

HEIGHT 
(Meter s) 
10.00 


WIND  SPEEn  DEW  POINT 
(Meter/sec)  (Celsius) 
3.01  10.81 


POT . TEMP . 
(Celsius) 
12.830 


VIR.TEMP . 
(Celsius  > 
14.121 


TEMP  .  STRUC .  BAR.  PRES.  BULK  WT  TEi 

( Kel  . »N-2/3)  (Millibar)  (Celsius) 

NO  DATA  1018. 35  13.639 

U. POT. TEMP.  AB8. HUMID.  REL. HUMID. 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TEMP  AIR-WT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V.POT-WT  TEMP 


(Kelvin ) 
-0.907 


(Kelvin) 

-0.809 


(Kelvin) 

0.482 


(Kelvin) 

O.SBO 


(Celsius)  <Kg/«3> 

14.219  9 . 867E-03 


(Percent  > 

10.00  12.830  14.121  14.219  9.867E-03  88.07  7.990E-03  13.019 

BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FR1EHE  ET  AL.1978): 


SPEC. HUMID.  VAP.PRES. 


S.  VAR. PRES.  REF. INDEX 


(Millibars)  (Millibars)  <Kel.«M-2/3> 


INFERRED  FLUX  PARAMETERS  INFERRED  INFERRFD  MEAN  VERTICAL 

STABILITY  (♦-UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY  WITH  LONG.  VELOCITY  AIR  DENSITY 

(♦-Stable , —Unstable)  (Nt/«2)  (Meters/sec)  (Meter2/sec2)  (Kg/«3> 

-1.006  AT  CMH  -9.29E-03  8.673E-02  -7.323E-03  1.2349 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID.  WITH  ABS.  HUMIDITY  AIR  SPECIFIC  HEAT 

(Meter)  CMH-( Zl#Z2> 1/2  (Kg/sec  «2>  (Kg/Kg)  (Meter  Kg/sec  *3)  (ITcal./Kg  Kel.) 

12.99  7.94E-06  -7.413E-03  7.940E-06  2.4173E  02 

Z/L  AT  GMH  LAT.HFAT  FLUX  SCALINC  POT. TEMP.  WITH  POT . TEMPERATURE  WATER  LAT.HEAT  VAP . 

-1.158  (Wat ts/n2>  (Kelvin)  ( Meter  Kel . /sec >  (ITcal./Kg) 

1.96E  01  -4.890E-02  4.242E-03  5.9011E  05 

Z/L  AT  10  METERS 

-0.691  SEN. HEAT  FLUX  ROUGHNESS  LENGTH  VAP. PRES. AT  WT  LEVEL 

(Wetts/»2>  (Meters)  (Millibar) 

MONIN-OBUKHOV  LENGTH  5.30E  00  2.579E-08  15.703 

(Meters) 

-1.122E  01  SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF . AT  10  METERS  ABS. HUMID. AT  WT  LEVEL 

(Watts/n2>  (Dimension  less)  (Kg/n3> 

-3.59E  02  8.288E-04  1.186E-Q2 

TOTAL  HEAT  BUDGET  FLUX  BAR. PRES. AT  WT  LEVEL 

(Uatts/n2>  (Millibar) 

-3.34E  02  1019. SS 

BOWEN  RATIO 
(no  units) 

0.270 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable ,  —Unstable ) 
-1 . 086  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(Zl*Z2>l/2 
12.99 

Z/L  AT  GMH 
-1 .158 

Z/L  AT  10  METERS 
-0.891 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 122E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Meters/sec ) 

8 . 673E-02 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.413E-03 

SCALINC  POT. TEMP. 
(Kelvin ) 

-4.890E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.579E-08 

DR AC  COEF. AT  10  METERS 
(Dimensionless  > 
8.288E-04 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/*3> 

1 . 2349 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.) 
2.4173E  02 

WATER  LAT.HEAT  VAP. 
(ITcal./Kg) 

5.9011E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.703 

ABS. HUMID. AT  WT  LEVEL 
<Kg/n3) 

1 . 186E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1 019.55 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT . HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT. 

ROUCH . 

DRAG 

NO. AT  GMH 

AT  1  Oh 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

21 3X 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 92% 

192% 

46% 

48% 

120% 

5% 

6% 

168% 

23% 

71% 

143% 

43% 

40% 

m  CONTINUED  BELOW 


RUN  NUMBER:  7905041100 

START  TIME:  11:  4:40  PST 

START  DATE i  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  ) : 

FLUX  PARAMETERS 

6TABII  ITY  (♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(♦-Stable,— Unstable)  (Nt/nZ)  (Meters/sec) 

-1.857  10.02)  AT  GMH  NOT  COMPUTED  NOT  COMPUTED 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  GHH-(Z1«Z?)1/2  (Kg/sec  m2)  (Kg/Kg) 

12.99  NOT  COMPUTED  NOT  COMPUTED 

Z/L  AT  GMH  LAT.HEAT  FLUX  SCALINC  POT. TEMP. 

NOT  COMPUTED  (Watts/n2)  (Kelvin) 

NOT  COMPUTED  NOT  COMPUTED 

Z/L  AT  10  METERS 

NOT  COMPUTED  SEN. HEAT  FLUX  R0UGHNE8S  LENGTH 

( Wet  ts/n2)  (Meters) 

MONIN-OBUKHOV  LENGTH  NOT  COMPUTED  NOT  COMPUTED 

(Meters) 

NOT  COMPUTED  SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF. AT  10  METERS 

(Wetts/n2)  (Meters) 

NOT  COMPUTED  1.0181-03 

TOTAL  HEAT  BUDGET  FLUX 
(Uetts/n2) 

NOT  COMPUTED 

BOWEN  RATIO 
(no  units) 

NOT  COMPUTED 

*  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEICHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-"i 


FRICTION  VELOCITY 
(Meters/sec  > 

NOT  COMPUTED 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

NOT  COMPUTED 

SCALINC  POT. TEMP. 
(Kelvin) 

NOT  COMPUTED 

R0UGHNE8S  LENGTH 
( Meters ) 

NOT  COMPUTED 


GRAD. RICH.  Z/L 
NO. AT  CMH  AT  1 0M 


MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  BCL.PQT.  ROUGH. 
FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH 


•  END  OF  DATA  RUN 


MARINE  SURFACE  LAYER  MICROMETEOROLOCICAL  EXPFRIHENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  BTAIION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  *  *  MICROMETEOROLOCICAL  DATA  •  «  « 


RUN  NUMBER; 

7903041230 

PRINT  DATE: 

11  JUN  1980 

START  TIME; 

1 2 : 30 i 20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNEl  S ) :  6/Hin 

END  TIME; 

13 i  0 ; 10  PST 

DATA  AVERAGING  PCS10Q:  30 

Min 

START  DATE  i 

4  May  1979 

(DAY  124) 

NOMENCLATURE; 

1-UPPFR  LEVEL,  2-LOWER 

LEVEL 

• 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC): 

No  .  00 

No  .01 

No  .  02 

No  .03 

No  .04 

No  .  05 

No  .  06 

No  .07 

No  .08 

No  .  09 

VOLT. REF. A 

TEMP. STRUC. 

1  TEMP. STRUC. 2 

DEW  POINTI 

DEW  PD1NT2 

WIND  SPEED1 

WIND  SPFED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR  . 

6.203 

0.001 

0.001 

5.J79 

5.164 

3.624 

3.553 

5.108 

2.704 

4.818 

No  .  1  0 

No.  H 

No  ,  12 

No  .  13 

No  .  14 

No  .15 

No.  16 

No  .  17 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOLT. REF. B 

3.993 

3.924 

2.524 

0.001 

0  .  001 

0 . 001 

0.001 

6.205 

N 

DJCITAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEC.  r 

ARPMENT  CORRECTIONS: 

No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  1 F  CAL 

DP2FCAL 

W1BFCAL 

WS1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEICHT/LENCTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff . > 

1411  123113 

1421  124374 

0  .  157 

139 

-0. 009 

0 . 000 

0.000 

0 . 993 

0  ,95  V 

# 

SYSTEM  HOUSEKEEPING  PARArtE TERS  TRANSLATED  INTO  ENGINEER JNG  UNITS; 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT . REF . DFV 

VOl T .REF .DFV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(No . scans) 

A( No . > .005V) 

B(No . > .005V) 

(No . > .002V) 

(No . >5V> 

(No .  >1HZ> 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

D 

0 

115.2 

59.92 

a 

OBSERVED  MICROMETEOROLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINTI 

TEMP .STRUC. 1 

WIND  DIR . 

BAR .PRES.  1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  A’R  TEMP 

(Celsius) 

(Me ter /sec ) 

(Celsius) 

(Kel .xM-2/3) 

( Deg .True) 

(Millibar ) 

(Wat  t/«2) 

(Celsius) 

(Kel v i  / 

12.312 

7.00 

10.60 

NO  DATA 

308.8 

1016.56 

-3.77E  02 

1  3 , 635 

285.534 

AIR  TEMP. 2 

WIND  SPEFD2 

DEW  PQINT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter /sec ) 

(Celsius ) 

(Kel . xM-2/3) 

(Meter  MSL) 

(Millibar ) 

12.437 

6.73 

10.46 

NO  DATA 

-0.42 

1017.66 

« 

CALCULATED 

MICROMETEOROLOCICAL  PARAMETERS i 

HEIGHT,  Zl 

POT. TEMP . 1 

VIR.TEMP.l 

V. POT. TEMP.  1 

APS. HUMID.  1 

REL. HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP  PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel .xM-2/3) 

10.35 

12.491 

13.679 

13.859 

9  ■  731E-03 

09.31 

7.881E  03 

12.820 

I 4 . 355 

NO  DATA 

HEICHT,  Z2 

POT. TEMP. 2 

VIR . TEMP . 2 

V. POT. TEMP .2 

APS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

( Meter  s) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Millibar  > 

(Millibar ) 

(Kel .xM-2/3) 

9.20 

12.52B 

13.793 

13.883 

9 . 643E-03 

87.72 

7. 80SE-03 

12.710 

14.490 

NO  DATA 

»  CONTINUED  BELOW 


RUN  NUMBER;  79*51)41230 

START  TIME;  12:30;20  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1- UPPER  LEVEL,  2-1  OWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1 973) : 


STABILITY 


FLUX  PARAMETERS 
(♦-UP,— DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.WITM  HEIGHT) 


GRAD  RICHARDSON  NUMBER 
( ♦  -•Stable ,  --Unstable) 
-0.160  AT  CHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-<Z1*Z2)l/2 
12.99 

Z/L  AT  CHH 
-0.182 

Z/L  AT  10  HFTERS 
-f.  140 

Z/L  AT  Z1 
-0.256 

Z/L  AT  Z2 
-0,129 

MON IN-OBUKHOV  LENGTH 
( Meter  * ) 

-7.155E  01 


MOMENTUM  FLUX 
<Nt/fi2) 

-5.56E-02 

HUMIDITY  FLUX 
(Kq/sec  «2) 

2.03E-05 

L AT. HEAT  FLUX 
(Watt s/«2) 

5.02E  II 

SEN. HEAT  FLUX 
(Wat  t*/*2> 

9.32E  00 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  ts/n2 ) 

-3.77E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt \/*2 ) 

-3.I8E  02 


FRICTION  VELOCITY 
(Meters/sec) 

2. 122E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-7.752E-05 


SCALING  POT.  TEMP, 
(Kelvin) 

-3.513E-02 


ROUGHNESS  LENGTH 
(Meters) 

2 . 036E-05 


DRAG  C0EF.  AT  10  METERS 
(Dimension less) 

1  2H3f - rt3 


GENERAL  FORM : DN/DZ- 
I (N1-N2) )/ILn (Z1 /Z2>» 
( Z1 *Z2) 1/21 

N-WIND  SPEED  (M/»ec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  2 , 94E-02 


N-SPEC, HUMIDITY  (Kg/Kg ) 
Z-HEIGHT  (Meters) 
DSH/D7-  -B.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  -4 . 04E-03 


CENERAl  FORM:  'N'SLOPE* 
l  ( LnZI  -PSI  >-  ( LnZ2-PSI )  ]  / 
IN1-N2) 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (H>  Ver  t . Axis 
PSI-PSII 

WS  SLOPE-  1.89E  00 

N-SPEC, HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -6.97E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -1.34E  01 

N-LnTEMP . STRUC . <K*M-2/3> 
Z-MEICHT  <  M )  Vert.  Ax  is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


P8I1  AT  Zl-  0.319043 
P8I 1  AT  Z2-  0.325471 
P9I2  AT  Zl-  0.3431B7 
PSI2  AT  Z2-  0.210372 


BOWEN  RATIO 
(no  imifs) 

0  . 186 


•  GENERAL  CONSTANTS 


MISCELLANEOUS 


VON  KARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9.7939  0.74 


PROF Tl E 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

8EN  HEAT 
TRANSF.CUFF 
0 .92E-03 


BULK 

MOISTURE 
TRAN9F .COEF 
I . 32E-G3 


AIR  DENSITY 
(Kg/n3> 

1 . 2352 


■  GENERAL  NOTES i 

Accuracy  Iinitaticn  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative, 
Conpotatlan  executed  by  Insertion  ofi 


AIR  SPECIFIC  HEAT 
< ITcal  .  /Kg  Kel  ) 
2.4169E  02 


SH1-SH2-  ♦/-  .I8F-3  Kg/Xg. 


WATER  LAT.HEAT  VAP. 
( ITcal  ./Kg> 

3.9032E  03 


A 


•  commit*  ON  NKXT  PAOt 


194 


RUN  NUMBER:  7905041230 

START  TIME:  12:30:20  PST 

START  DATE!  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL.  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAl 


'MATED  MICROHETEQROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  ft.. 
(Celsius) 
12.422 

HEIGHT 

(Meters) 

10.00 


HIND  SPEED 
(Het#r/«ec ) 
6.76 

POT. TEMP. 
(Celsius) 
12.520 


DEW  POINT 
(Celsius) 
10.48 

VIR .TEMP. 
(Celsius) 
13.779 


TEMP . STRUC . 
(Kel . iN-2/ » 
NO  DATA 

V. POT, TEMP. 

(Celsius) 

13.877 


BAR. PRES. 

(Millibar) 

1017.57 

ABS .HUMID . 
(Kg/«3> 

9 . 654E-Q3 


BULK  WT  TEMP  AlR-UT  TEMP 
(Celsius)  (Kelvin) 
13.635  .  ”1 


REL. HUMID. 
(Percent ) 
87.91 


SPEC. HUMID. 
(Kg/Kg) 
7.814E-03 


POT-WT  TEMP 
(Kelvin ) 
-1.115 

VAP .  i  "S. 

(Millibars) 

12.723 


VIR-UT  TEMP  V. POT-WT  TEMP 
(Kelvin)  (Kelvin) 

0.144  0.242 


S. VAP .PRES  . 
(Millibars) 
14.474 


REF. INDEX 
(Kel ■ kM-2/3) 
NO  DATA 


BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦*St able, -“Unstable) 
-0. 127  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-<21*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.146 

Z/L  AT  10  METERS 

-0.112 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-8.914E  01 


FLUX  PARAMETERS 
<+»UP  ,-*=DOWN> 


MOMENTUM  FLUX 
<Nt/r»2) 

-6. 09E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

1 . 96E-05 

LAT.HFAT  FLUX 
(Wat  ts/«2) 

4.B5E  01 

SFN.HEAT  FLUX 
(Uatts/»2) 

1.12E  01 

SKY  AND  SOLAR  HEAT  FLU) 
( Wat  ts/n2 ) 

-3.77E  02 

TOTAL  HEAT  BUDGET  FLUX 
(W*tts/«2) 

-3.17E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2219E-01 

SCALING  SPEC. HUMID. 

( Kg/Kg  > 

-7. 159E-05 

SCALING  POT. TEMP . 
(Kelvin ) 

-4. 028E-02 

ROUGHNESS  LENGTH 
(Meters) 

2 . 473E-Q5 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 .076E-03 


INFERRED  KEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2) 

-4.926E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1 .963E-0S 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
B.939E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/«3> 

1 . 2355 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.4169E  02 

WATER  LAT.HEAT  VAP. 

U  Teel. /Kg) 

S.9029E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.687 

ABS. HUM ID. AT  WT  LEVEL 
(Kg/n3) 

1  . 185E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1018.77 


BOWEN  RATIO 
(no  units) 
0.230 


*  MEASUREMENT  ERROR  ANAL  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

3C L . SPEC 
HUMIDITY 

SCL.POT. 

TEMP. 

ROUGH. 

LENGTH 

DRAG 

COEF. 

168Z 

168X 

178X 

205X 

127X 

5X 

24X 

332X 

09Z 

1  16X 

38X 

I09X 

178X 

175Z 

175X 

46X 

46X 

103X 

5X 

7X 

1  49X 

23X 

69X 

126X 

43* 

40X 

4  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905041230 
12:30:20  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETF.  OR  OLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


4  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦*UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-St able, -“Unstable) 
-0.144  10.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»(Z1«Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.164  10.021 

Z/L  AT  10  METERS 
-0.126  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-7.920E  01 


MOMENTUM  FLUX 
(Nt/«2) 

-5.98E-02  I6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  n2) 

1 . 9RE-05  18. OE-061 

LAT.HEAT  FLUX 
(Wat  t */«2) 

4.88E  01  (?.OE>0!1 

SEN. HEAT  FLUX 
( Wa  t  ts/«2) 

1.03E  01  1 3 . 0E  +  0  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/«2> 

-3.77E  02  1 2 . 0E+0 1 ] 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  t*/n?) 

-3.17E  02  13.0E+01) 

BOWEN  RATIO 
(no  unit*) 

0.216  (0.081 


FRICTION  VELOCITY 
(Met*rs/s*c  ) 

2.199E-01  [ 6  .  OE-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.381E-05  C3.0E-05] 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . 633E-02  C2.0E-02I 

ROUGHNESS  LENGTH 
(Meters) 

2.349E-05  (6.0E-051 

DRAG  COEF.AT  10  METERS 
(Meter*) 

1.1'j0E-0.J  14.0E-04] 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦•r--! 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  tIH 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

8EN . HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL.POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

12X 

11X 

5X 

2X 

9X 

OX 

OX 

MX 

3X 

4X 

BX 

4X 

’X 

•  END  08  BATA  RUN 
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MARINE  SURFACE  LAYER  MICROHETEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  »  •  MICROMETEOR OLOCICAL  DATA  •  e  e  * 


RUN  NUMBER: 

7905041300 

PRINT  DATE: 

11  JUN  I960 

START  TIME: 

1  3 1  0:20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS >  f  6/Min 

END  TIME: 

13:30:10  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

4  May  1979 

(DAY  124) 

NOMENCLATURE: 

:  1 -UPPER  LEVEL,  2-LOUER 

LEVEL 

* 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) 

No  .  00 

No  .  Ot 

No  .02 

No.  03 

No  .  04 

No.  05 

Nc  .  06 

No  .07 

No  .08 

No  .09 

VOLT .REF. A 

TEMP. STRUC. 

1  TEMP. STRUC. 

2  DEU  POINT! 

DEW  POINT2 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6,205 

0.001 

0.001 

5.173 

5.154 

3.810 

3.714 

5.095 

3.205 

4.753 

No.  1  0 

No  .  11 

No  .12 

No  .13 

No  ,  14 

No  .  15 

N*  .  16 

No  .  17 

bill*  UT  TEMP  AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF. B 

4,040 

3.862 

2.522 

0.001 

0.001 

0 . 001 

0.001 

6.295 

« 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) i 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1  EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Cceff . ) 

(Coeff  .  ) 

1411  125176 

1421  126369 

0.157 

133 

-0 .009 

0  .  001) 

0 . 000 

0.993 

0.959 

« 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BABE 

VOLT. REF. DEV 

VOLT, REF. DEV 

ZERO  REF. DEV 

AC  VOLT, FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No .scans) 

(No . scans) 

(No .scans) 

A ( No . ) .005V) 

B(No  .  >  ,005V)" 

(Nc . > . 002V) 

(No . )5V) 

(No . )lHl) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.2 

59.  B6 

* 

OBSERVED  MICRQMETE OR OLOCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . f 

WIND  SPEED1 

DEW  POINTl 

TEMP .STRUC. 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius ) 

(Meter/sec ) 

(Celsius) 

(Kel . * M -2/3  > 

(Deg .True) 

(Millibar ) 

(Watt/«2) 

( Celsius) 

(Keluin) 

12.518 

735 

10.57 

NO  DATA 

306.6 

1016.38 

-4.47E  02 

13.681 

205.738 

AIR  TEMP. 2 

WIND  SPEFD2 

DEU  POINTS 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . «M-2/3) 

(Meter  MSL) 

(Millibar ) 

12,639 

7.03 

10.40 

NO  DATA 

-0.34 

1017.48 

• 

CALCULATED 

MICROHETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP .  1 

VIR.TFMP.l 

V. POT. TEMP . I 

ABS. HUMID. 1 

REL. HUMID. 1 

SPEC. HUMID. J 

VAP .PRES. 1 

S. VAP. PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg) 

(Millibar) 

(Millibar ) 

(Kel .kM-2/3) 

18.35 

12.697 

13.B83 

14.063 

9 . 699E-03 

B7.90 

7 . 863E-03 

12.787 

14.548 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP .2 

VIR .TEMP  .2 

V.  POT. TEMP .2 

ABS .HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

( Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percent) 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel . xM-2/3  > 

9.20 

12.729 

1 3 . 989 

14. 080 

9 . 594E-03 

86,21 

7. 772E-33 

12.655 

14.660 

NO  DATA 

«  CONTINUED  BF.LOU 


RUN  NUMBER : 
START  TIME: 
START  DATE: 


79051)41300 
13:  0:20  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2*LOWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973) ; 


STARK  ITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  ( +-INCR . UI TH  HEIGHT) 


GRAD . R  Z  CHARDSGN  NUMBER 
( ♦-S  table,— Uni table) 
-0.092  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(Z1*Z2> 1/2 
12.99 

//L  AT  GMH 
-0.108 

1/ L  AT  10  METERS 
-0 . 083 

Z/L  AT  Z1 

-0  .  r>i 

Z/L  AT  Z? 

-0.076 

MON IN -OBUKHOV  LENGTH 
(Meter*) 

-I . 203E  02 


MOMENTUM  FLUX 
(Nt/*2) 

-7.03E-02 

HUMIDITY  FLUX 
(Kg/sac  «2) 

-2.44E-05 

LA  I. HEAT  FLUX 
(Matt*/h2> 

-6.Q2E  01 

BEN. MEAT  FLUX 
(Wat  ?*/pi2) 

8.64E  00 

SKY  AND  SOLAR  Hf AT  FLUX 
<Watt»/«2> 

-4.47E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/n2) 

-4.99E  02 


FRICTION  VELOCITY 
(Meters/sac) 
2.390E-Q1 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

8.266E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-2.894E-02 


ROUGHNESS  LENGTH 
(Meter*) 
3.362E-D5 


DRAG  COEE.  AT  10  MFTERS 
(Dimension  less) 

X  .3631  -03 


GENERAL  FORM : DN/DZ- 
[ (NI-N2) J/lLn(Zl/Z2)« 
<Zl«Z2)l/2] 

N*WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ*  3.61E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGMT  (Meters) 
DSH/DZ»  1.01E-05 


N*POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ*  -3.53E-03 


GENERAL  FORM : 'N' SLOPE® 

[ (LnZI-PSI )-<LnZ2-PSI ) )/ 
IN1-N2) 

N«WIND  SPEED  (M/*ec > 
Z°HEIGHT  (M)  Vert.  Am* 
PSI-PSI1 

WS  SLOPE*  1.67F  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z*HEIGHT  (M)  Vert. Am* 
PSI=PSI2 

SH  SLOPE*  6.54E  03 

N*POT .TEMP . (Kelvin) 

Z ■* HEIGHT  (M)  Vert.Aiis 
PSI-PSI2 

PTK  SLOPE-  -1.B7E  01 

N-LnTEMP .STRUC . (K*M-2/3) 
Z-HEIGHT  (M)  Vert. A* i* 
PSI-NONE 

CT2  SLOPE*NO  DATA 


PM1  AT  Z1- 
PSI1  AT  12 
PSI2  AT  |l. 
P5I2  AT  V?‘ 


0 . 367556 
0.219427 
0.239169 
0. 139472 


BOWEN  RATIO 
(no  unit*) 
-0 .143 


■  CENTRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
<Nn  unit*) 
0.4 


GRAVITATION 
ACCELERATIOI 
<M/*ec  2) 

9 . 7959 


PROFILE 
TUR .PRANDTL 
NUMBt  R 
0.74 


PROFILE 
TUR. SCHMIDT 
NUMBFR 
0.74 


BULK 

BLN  HEAT 
TRANSF.COEF . 
0.92E-03 


BULK 

MOISTURE 
TRANSF.COEF. 
1 .32E-03 


AIR  DENSITY 
<Kg/*3) 

1  2341 


*  GENERAL  NOtF-jj 
NONE 


AIR  SPECIFIC  HEAT 
< ITcal ./Kg  Kel . ) 
2.4169E  02 


WATER  IAT.HEA1  VAP 
(ITcal  .  /Kg) 

S.9D20E  05 


»  CONTINUED  ON  Nf  *  T  PAGE 
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RUN  NUMBER  s  7905041300  MARINE  SURFACE  LAYER  PRINT  DATE j  11  JUN  1980 

START  TIME:  13i  0:20  PST  NRL.  MICROMETEUROLOGY  DATA  SAMP L INC  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  4  M*y  1979  (DAY  124>  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Mm 

ESTIMATED  MICROHETEOROLOGICAL  PARAMETERS  AT  TEN  METERS i 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V . POT -WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel .»M-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin ) 

(Kelvin) 

(Kelvin ) 

12.624 

7.07 

10.42 

NO  DATA 

1017.38 

13.681 

-1.057 

-0.959 

0.296 

0.394 

HEIGHT 

POT. TEMP . 

VIR.TEMP. 

V. POT. TEMP . 

AB8. HUMID. 

REL .HUMID. 

SPEC .HUMID. 

VAP, PRES. 

S. VAP. PRES. 

REF. INDEX 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/«3 ) 

(Percent  > 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . kM-2/3) 

10.00 

12.722 

13.977 

14.073 

9.6Q7E-03 

86.41 

7 . 7B3E-0  3 

12.671 

14.664 

NO  DATA 

BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  CFRIEHE  ET  AL,1978>, 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRFD  MEAN  VERTICAL 

(♦“UP,—  DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

CRAD. RICHARDSON  NUMBER 
( ♦*3t 4b le,— Uns table) 
-0.09B  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»( 7 1 «Z2 )  1  /P 
12.99 

Z/l  AT  GMH 
-0.U4 

Z/L  AT  10  METERS 
-0 . OBB 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 .  136E  02 


MOMENTUM  FLUX 
(Nt/*2) 

-6.76E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2  12E-0S 

LAT.HEAT  FLUX 
(Uatts/n2) 

5.25E  01 

SFN.HEAT  FLUX 
(Wat  ts/n2 ) 

1.03E  01 

SKY  AND  SOLAR  HFAT  FLUX 
<Watt*/«2> 

-4.47E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatt«/«2) 

-3.84E  02 


FRICTION  VELOCITY 
(Meters/sec  > 

2.340E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-7.3S1E-05 

SCALING  POT. TEMP, 
(Kelvin) 

-3.518E-02 

ROUGHNESS  LENGTH 
(Meters) 

3. 086E-05 

DRAG  COEF.AT  10  METERS 
(Dimension  less ) 

1 . 096E-Q3 


WITH  LONG.  VELOCITY 
(Meter 2/sec2> 

-5 . 478E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2. 124E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 

8 . 234E-03 


AIR  DENSITY 
(Kg/M3> 

1 .2344 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.416BE  02 

WATER  LAT.HEAT  VAP , 

< ITcal . /Kg ) 

5.9017E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  ) 

15,731 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  . 188E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1018.58 


BOWEN  RATIO 
(no  units) 
0.19& 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘tor-*. 


CRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  CMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

15CX 

150% 

147* 

174* 

110* 

5* 

21* 

284* 

74* 

100* 

37* 

94* 

147* 

1B2* 

182* 

46* 

46* 

no* 

3* 

7* 

156* 

23* 

69* 

133* 

43* 

40* 

continued  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041300 
13 1  0:20  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  J : 

FLUX  PARAMETERS 

STABILITY  (+**UP  DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( +~5tab le, --Unstable) 
-0.Q95  10 .0? I  AT  CfiH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMHM71*Z2)  1/2 
12.99 

Z/L  AT  GMH 

-0.111  10.02) 

Z/L  AT  10  METERS 
-0.085  [0.021 

MONIN-OBUKHOV  LENGTH 
(Meter  s ) 

-1 . 172E  0? 


MOMFNTUM  FLUX 
<Nt/f*2) 

-6.83E-02  16 . OE-021 

HUMIDITY  FLUX 
(Kg/sec  «2) 

1.I8E-05  IB.0E-06) 

LAT.HEAT  FLUX 
(VUtts/r*2) 

2.90E  01  [ 2 . 0E+0 1 1 

SEN. HEAT  FLUX 
<  Wat  t  s/*2) 

9.46E  00  13.0E*QQ1 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  s/*2 ) 

-4.47E  02  (2.0E+01I 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/n2) 

-4.13E  02  I3.0E+01) 

BOWEN  RATIO 
(no  unit!,) 

0.076  tO. 001 


FRICTION  VFt.OCITY 
( Meters/sec  ) 

2.332E-0}  lb.OE-02) 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .  001E-05  [3.0E-051 

SCALING  POT, TEMP. 
(Kelvin) 

-3 . 029E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
<  Meter* ) 

3 . 1 73E-05  (6.0E-05) 

DRAG  COEF.AT  10  MFTERS 

( Meters  > 

1.153*  -(IJ  C  4 , 0E-04 1 


DIFFERENCE  BF TWEEN  THE  PROFILF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THf 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  ISTED  IN  PERCENT  DIFFFRENCE  AND  ARE  '♦or-':  ' 


CRAD. RICH. 
NO. AT  GMH 

Z/l 

AT  10M 

MOMFNTUM 

FlUX 

l  AT .HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

total  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH. 

LENCTH 

DRAG 

COEF 

3* 

3* 

2* 

22 5* 

9* 

0* 

16* 

221* 

1* 

265* 

12* 

2* 

13* 

END  OF  DATA  RUN 
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KARINE  SURFACE  LAYER  MICROMETEOROt OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  «  *  MICROMETEOROLOCICAL  DATA  •  *  * 


RUN  NUMBER! 
START  TIME: 
FND  TIME: 
START  DATE: 


7905041330 
13:30:20  PST 
14;  0:30  PST 
4  May  1979  (DAY  124) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1= UPPER  LEVEL,  2-LOWER  LEVEL 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC); 


No. 00 

VOLT. REF. A 
6.205 


No  .01 

TEMP .STRUC. 

0.001 


No. 02 

TEMP .STRUC. 2 
0 . 001 


No  .  03 
DEM  POINT  1 
5.148 


No  .  04 

DEU  P0INT2 
5.129 


No  .  05 

WIND  SPEED1 

4.:t5 


No.  06 

HIND  SPEED2 
4.009 


No  .  07 
BAR .PRES. 2 
5.083 


No  .08 
SKY  RAD . 
3.201 


No.  10 

No. 11 

No.  12 

No  .  13 

No  .14 

No  .  IS 

No.  16 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

4.073 

3.B65 

2.514 

0  .001 

0  .  001 

0.001 

0 .001 

No.  17 

VOLT. REF. B 
6.205 


«  DIGITAL  CHANNEL  RAH  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


HIND  SPEED 


ESCARPMENT  CORRECTIONS: 


No. I  No. 2 

AIR  TEMP  .  1  AIR  TEMP .2 

1411  125290  1421  126485 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT/LENGTH  PATH< Meters )  (Volts) 
0.157  127  -0.009 


DP2FCAL 
(Volts) 
0 .000 


UTBFCAL 
(Volts) 
0  .  000 


US1EC 
(Coeff . ) 
0.993 


No  .  09 
HIND  DIR. 
4.765 


WS2EC 
(Coeff.  ) 
0.959 


•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT. REF. DFV  VOLT 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No 

0  0  180  0  0 


REF. DEV 

ZERO 

REF.DE  • 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

> . 0  0  5V  > 

(No  > 

. QC2V) 

(No . >5V) 

(No . >lHz ) 

(VAC) 

0 

0 

0 

115.1 

AC  FREQUENCY 
(Hz  ) 

59.87 


»  OBSERVED  MICRQMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINT! 

TEMP .STRUC. 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel ■ kM-2/3) 

(Deg .True) 

(Millibar > 

(Uatt/n2) 

(Celsius) 

(Kelvin) 

12.530 

7.94 

10.42 

NO  DATA 

307.0 

1016.16 

-4.46E  02 

13.714 

285 . 749 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  POINT2 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR. PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *M-2/3> 

(Meter  MSL) 

(Millibar) 

12.649 

7.57 

10 .25 

NO  DATA 

-0.24 

1017.20 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP. I 

VIR.TFMP. 1 

V .POT . TEMP . 1 

ABS . HUMID . 1 

REL. HUMID. 1 

SPEC .HUMID. 1 

VAP .PRES. 1 

S.  VAP. PRES.  1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/n3) 

(Percent  > 

(Kg/Kg) 

(hill ib#r ) 

(Millibar) 

<Kel .xM-2/3) 

18.35 

12.710 

t3 . 882 

14.062 

9 . 603E-03 

86.98 

7 . 786E-03 

1 2 . 662 

14.556 

NO  DATA 

HEIGHT,  Z2 

POT . TEMP . 2 

VIR.TFMP. 2 

V. POT. TEMP. 2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S .VAP .PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percent  ) 

(Kg/Kg) 

(Millibar) 

(Millibar ) 

(Kel. xH-2/3) 

9.20 

12.739 

13.986 

14.076 

9 . 498E-03 

85.31 

7.696E-03 

12.528 

14.686 

NO  DATA 

•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905041330 
13:30:20  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  t I  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1‘UPPER  LEVEL,  2-i  QUEH  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 > : 


STABILITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦■UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  < *=INCR . WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
<  ♦■St  able , —Unstable) 
-0067  AT  CHN 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-<Z1 »Z2> 1/2 
12.99 

tf L  AT  CMH 
-0.000 

Z/L  AT  10  METERS 
-0.062 

Z/L  AT  Zt 
-0.  U  I 

Z/L  AT  ZZ 
-0.057 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1.625E  02 


MOMENTUM  FLUX 
<Nt/*2) 

-0. 18F-02 

HUMIDITY  FLUX 
(Kg/sec  «2) 

-2.56E-05 

LA T. HEAT  FLUX 
(Ha  1 1*/*2 ) 

-6.3 3K  01 

KEN. HEAT  FLUX 
<Uatt*/*2) 

8.32E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t*/«2 ) 

-4.46E  02 

TOTAL  MEAT  BUDGET  FLUX 
<Watt»/«2) 

-3.01E  02 


FRICTION  VFLOCITY 
(Meters/*ec> 
2.575E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

9.066E-05 


SCALING  POT.  TEMP . 
(Kel v in) 

-2 . 587E-02 


ROUGHNFSS  LENGTH 
(Meter*) 
4.519E-05 


DRAC  COEF.  AT  10  METERS 
(Dinentl  unless) 

*  3.11L  -o3 


GENERAL  FORM : DN/DZ* 

I (N1-N2) I/lLn(Zl/Z2)« 
(ZUZ2M/21 

N-WIND  SPEED  (M/s*c) 
Z-MEICHT  (Meter*) 
DWS/DZ*  4. 07E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HE ICHT  (Meter*) 
DSH/DZ-  1 . 01E-05 


N-POT . TEMP . (Kelvin) 
Z “HEIGHT  (Meter*) 
DPT/DZ-  -3 . 24E-03 


GENERAL  FORM : 'N' SLOPE" 

I <  L  nZl -PSI >- ( LnZ2-PSI ) I / 
CN1-M21 

N-WIND  SPEED  < M/sec > 
Z-HEIGHT  (N>  Vert. A>i« 
PSI-PSI1 

WS  SLOPE*  1.55E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. Aii* 
PSI-PSI2 

SH  SLOPE-  6.70E  03 

N*POT .TEMP. (Kelvin) 

Z -HEIGHT  (M)  Vert . Axis 
PSI-PSI2 

PTK  SLOPE-  -2.Q9E  01 

N-Ln TEMP .STRUC. (K«M-2/3> 
Z -HEIGHT  <M)  Vert. A*i* 
PSI-NQNE 

CT2  SLOPE-NO  DATA 


PSI1  AT  ZI¬ 
PS  I  I  AT  72- 
PSI2  AT  Zl* 
PSI2  AT  Z2- 


0 . 295984 
0. 171998 
0. 190648 
0.108267 


BOWEN  RATIO 
(no  units) 
-0. 13 1 


«  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Na  units) 
0  .4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR  SCHMIDT 
NUMBFR 
0.74 


BUi  K 

SEN  HEAT 
TRANCF.COFF . 
0 . 92F-03 


BULK 

MOISTURE 
TRANSF . COEF . 
I . 32F-03 


AIR  DENSITY 
(Kg/«3> 
t . 233P 


•  GENERAL  NOTES, 
NONE 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel . > 
2.4167E  02 


WATER  LAT .HEAT  VAP . 
(ITcal./Kg) 

S.9019C  03 


•  CONTINUED  ON  NEXT  PACE  198 

A 


RUN  NUMBER:  7905041330  MARINE  SURFACE  LAYER 

START  TIMEi  13:30:20  PST  NRL  HICRQHETEOROLOGY 

START  DATE:  4  May  1979  < DAY  124)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  19011 

DATA  SAMPLING  RATE  (AIL  l.HAHNF  L  S  >  :  /./Mm 
DATA  AVERAGING  PERIOD  38  Mm 


♦  ESTIMATED  MICROMETEQROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.634 


WIND  SPEED  DEW  POINT 
(Meter  /sec)  (Celsius) 
7.62  10.27 


TFMP.STRUC. 
<Kel .*H-2/3) 
NO  DATA 


BAR .PRES. 
(Mill lbar  > 
1017. 10 


BULK  WT  TEMP 
(Celsi «*) 
13.7| 1 


AIR -WT  TEMP 
(Kel vin  > 

-1 . 000 


POT-WT  TEMP 
(Krlvin) 

-0  982 


VlR-Wt  TEMP 
(Kel* i rw 
0.259 


V. POT-WT  TEMP 
<Kel  win  < 

0 . 357 


HEIGHT 

(Meters) 

10.00 


POT. TEMP, 
(Celsius) 
12.732 


VIR .TEMP . 
(Celsius) 
13,973 


V. POT. TEMP. 
(Celsius ) 
14.071 


ABS. HUMID. 

(Kg/«3> 

9.511E-03 


REL .HUMID. 
(Percent  > 
85.51 


SPEC. HUMID. 
(Kg/Kq > 

7 .707E-03 


VAP . PRES 
(Mill ibars ) 
12.545 


S  VAP .PRES 
(Mill jbars) 
14.671 


REF  INDEX 
(Kel . »N-2/3> 
NO  DATA 


*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MC TERS  ( FRIEHE  ET  AL,1978>; 


INFFRRED 

STABILITY 


GRAD  RICHARDSON  NUMBER 
<  +*St«ble, -*Uns table) 
-0.079  AT  GMH 

geometric  MEAN  height 
(Merer)  GMH=(Zt«Z2)l/2 
12.99 

Z/l  AT  GMH 
-0. 094 

Z/L  AT  )0  METERS 
-0.072 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 385E  02 


FLUX  PARAMETERS 
(+=UP,-»DOWN) 


MOMENTUM  FLUX 
(Nt/*2> 

-8 . 1  IE-02 

HUMIDITY  FLUX 
(Kg/sec  n2> 

2. 41E-05 

LAT.HEAT  FLUX 
(Watts/ m2) 

S.95E  01 

SFN.HEAT  FLUX 
(W*tts/«2> 

1  .HE  01 

SKY  AND  SOLAR  HEAT  FLU! 
(Watts/nS) 

-4.46E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uetts/«2> 

-3.76E  02 


INFFRRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec) 

2.564E-01 

SCALING  SPEC. HUMID. 
(Kg/Kq ) 

~7 . 608E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . 463E-02 

ROUGHNESS  LENGTH 
(Meters) 

4.443E-05 

DRAG  COEF.AT  10  METERS 
(D  mens  ion  less) 

1 .133E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  LTLOCIT'. 

(Merer2/»ec2> 

-6.574E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.406E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

8  -  880 E~ 03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/*3) 

1  .2342 

AIR  SPI  CIFIC  HEAT 
T I  Tea  1  . .  'Kg  Kel  .  ) 
2.4166E  02 

WATER  LAT.HEAT  VAP. 
(ITcal./Kg) 

5.9017E  05 

VAP. PRES. AT  UT  LEVEL 
(Hill ibar  ) 

15.762 

ABS. HUM ID. AT  WT  LEVEL 
(Kg/n3) 

1  . 191E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar  > 

1016.38 


BOWEN  RATIO 
(no  units) 

0 . 1B6 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “  +  or  "  : 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN . HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

LOEF 

147% 

147% 

140% 

168% 

108% 

5% 

21% 

276% 

70% 

98% 

38% 

90% 

140% 

181% 

181% 

46% 

43% 

109% 

5% 

7% 

154% 

23% 

60% 

132% 

43% 

40% 

a  CONTINUED  BELOW 


RUN  NUMBER:  7905041330 

START  TIME:  13:30:20  PST 

START  DATE:  4  hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  f  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1  : 


STABILITY 


FLUX  PARAMETERS 

(♦»UP,-*DOWN>  SCALING  PARAMETERS 


GRAD- RICHARDSON  NUMBER 
( ♦"Stable, -"Unstable > 
-0.072  I  0 . 021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GNH»(Z1 *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.086  (0. 02) 

Z/L  AT  10  METERS 
-0.066  (0.03) 

MON7N-OBUXMOV  LENGTH 
(Meters) 

-1 . S08E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-8. )3E-02  ( 6.0E-02 ) 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1.36E-05  l 8 . OE-061 

LAT.HEAT  FLUX 
(Watts/«2> 

3.37E  01  (2.0E+OM 

SEN. HE AT  FLUX 
( Wat  ts/*2) 

9.69E  00  (3.0E/-001 


TOTAL  HEAT  BUDGET  FLUX 
(W«tt«/n2) 

-4.0BE  12  13. OF  >011 

BOWEN  RATIO 
(no  units) 

0.073  10. 0B1 


FRICTION  VELOCITY 
(Meter  s/sec  > 

2.567E-01  (6.0L-02) 

SCALING  SPEC . HUM  I D . 
(Kg/Kg) 

-1.22OE-05  13.0E-05) 

SCALING  POT. TEMP. 
(KeJuin) 

-2.782E-02  12.0E-021 

ROUGHNESS  LENGTH 
(Meters  > 

4.468E-0S  I60E-D5) 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
<Wetts/n2)  (Meters) 

-4.46E  02  (?. 0E+Q1 ]  t.l77t-wt  14.0E-04] 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  CO»PUTEt>  VIA  THE  STANDARD  DEVIATION  FROM  EIlHtR  THt 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-‘t 


GRAD, RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN . HEAT 

SKY  RAD. 

TOTAl  HF  AT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL  POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

9% 

8% 

0% 

211% 

14% 

0% 

17% 

206% 

OX 

266% 

18% 

1% 

1  u’„ 

«  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICkOME I EOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
A  I MOSPHf  R IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  *  *  MICROHE TEOROLOGICAL  DATA  •  *  •  « 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905041400 
14:  0:40  PSI 
14:30:50  PST 
4  May  1979  (DAY  124) 


*  ANAI GO  CHANNEL  RAW  DATA  (AVERAGE  VDC ) : 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVER AGINC  PERIOD:  30  Min 
NOMENCLATURE:  1  =  UPPER  LEVEL,  2*1  OUER  LEVEL 


No.nO 

Villi  .REF  .  A 


No. 01  No. 02 

1FMP.STRUC.1  1EMP.STRUC.2 

0.001  0.001 


No  .  03 
DEW  POINT l 
5.140 


No  .04 

DEW  POlNl 2 

5 . 142 


No  .  05 

WIND  SPEFD1 

4  314 


No  .  Oh 

WIND  SPEED2 
4.197 


No  .07 

BAR .PRES. 2 
5 , 065 


No  .  06 
SKY  RAD. 
2.810 


Nit.  10  No.  11  No.  12 

BULK  Wf  ICMP  AC  FREQUENCY  AC  VO;  TACF 
4.1)69  3.660  2.513 


No. 13  No. 14 

MANUAL  FLAG  ZERO  REF. 

0.001  1)  .  0  01 


No  .  15 
SPARE  A 
0.001 


No . 16  NO . 17 

SPARE  B  VOLT. REF. B 

0 . 001  6 . 205 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  1  No  .  2 

AIR  TEMP  .1  AIR  TEMP .2 

1411  125025  1421  126259 


UPWIND  NEAR  UPWIND  I  AND  DP1FCAL 
HF IGHT /LENGTH  PATH(Meters>  (Volts) 
0.183  119  -0.009 


DP 21  CAL 
(Volts) 
0.000 


UTBFCAL 

(Volts) 

0.000 


US1EC 
(Coeff . > 
0.992 


No  .  09 
WIND  DIR. 
4.693 


WS2EC 
(Coeff - ) 
0.952 


*  SYSTEM  HCC/SEKFEPING  PARAMETERS  TRANSLATED  INTO  ENGINFERING  UNITS: 


MANUAL  FLAG  FRRUR  COUNT  DATA  DA'iF 
(No, scans)  (Nc , scans)  (No .scons) 
0  0  180 


VOLT  .RFF.  DEV  VOLT  .  RF.F  .  DF  V  ZERO  REF  .  DF  V  AC  VOLT.  FLUX 
A(No . > . 005V)  B( No . > . 0 05V )  (No.). 002V)  (No.)5V) 

0  C  0  0 


AC  FRFQ.FLUX  AC  VOLTAGE 
(No.  MHz)  (VAC) 

0  115.  I 


AC  FREQUENCY 
(HZ  ) 

59.86 


*  OBSERVED  MTCROME TFORUlOCICAL  PARAMETERS  ( INLl  UDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP.l 
(Celsius) 
12.503 

WIND  SPEEOl 
(Meter/sei  ) 
8.31 

DEU  POINT! 
(Celsius) 
10.42 

1EMP .STRUC. 1 
(Kel  .  xM -2/3 ) 
NO  DATA 

WIND  DIR  . 
(Deg .True) 
311.4 

BAR . PRES .  1 
(Millibar  ) 
1015.91 

SKY  RAD. 

(Wat  t/n2> 
-3.92E  02 

BULK  WT  TEMP 
(Celsius ) 
13.709 

MEAN  AIR  TEMP 
(Kelvin ) 
285.724 

Aik  TEMP .2 
(Celsius) 
12.626 

WIND  SPF.FD2 
(Heter/ser ) 
7.86 

DEW  P0INT2 
(Celsius) 
10.33 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
-0.14 

BAR  PRES. 2 
( Ml 1 1 1 bar  ) 
1017.01 

CAL  COL  ATE  D 

M2 CR ONE TE UROLOGICAL  PARAMETERS : 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP .1 
(Celsius) 
12.682 

VIR . TFMP . 1 

(Celsius) 

13.854 

V. POT. TEMP. 1 

(Celsius) 

14.034 

ABS. HUMID. 1 

(Kg/«3> 

9.599E-Q3 

REL. HUMID .  1 
(Percent ) 
87.11 

SPEC. HUMID. 
(Kq/Kq ) 

7 . 7B4E-03 

1  VAP. PRES. 1 
(Millibar ) 
12.654 

S. VAP .PRES. I 
(Mi  1 1  ibar ) 
14.527 

REF. INDEX  1 
(Kel  .  xM-  2/3) 
NO  DATA 

HEIGHT,  Z2 
< Meter  s ) 

9 . 20 

POT.TFhP .? 

(Teisios ) 
12.716 

VIR. TFMP. 2 

(Celsius) 

13.970 

V. POT. TEMP. 2 

(Celsius) 

14.060 

ABS. HUMID. 2 

<Kg/«3> 

9.547E-03 

REL. HUMID. 2 
(Percent ) 

85.  B9 

SPEC. HUMID, 
( Kq/Kq  > 
7.737E-03 

2  VAP .PRES. 2 
(Millibar  > 
12.591 

S. VAP. PRES. 2 
(Mill ibar ) 
14.661 

REF. INDEX  2 
(Kel . mM-2/3) 
NO  DATA 

»  CONTINUED  BE  I  OW 


RUN  NUMB! R 
START  TIME 
START  DATE 


7905041400 
14 :  0:40  PST 
4  Hay  1V/V  (DAY  1?4) 


MARINE  SURFACE  LAYER 
NRL  MICROME  ff OROLOGY 
SAN  NICOLAS  ISLAND,  CAi. 


P*.VT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  =  UPPER  LEVEL,  2=  I  OWER  LEVEL 


*  PROFILE  CALCINATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973  * : 


FLUX  PARAMETERS 
< ♦ =UP , -=DOUN ) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  ( +=INCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX 

(♦  -St  ab  le  ,  —  Unstab  le )  <Nt/n2> 

-  0 . 052  AT  GMH  -1  . 15F-01 


FRICTION  VELOCITY 
(Meters/sec  > 

3. 058E-01 


CENFRAL  F ORM :  DN/DZ* 
l (N1 -N2)  1/lLn ( Zl /72> « 
( Z l *Z2  >1 /2 1 


GENERAL  FORM N ' SLOPE* 

I  (LnZI-PSI  >-  (LnZZ-PSI )  1/ 
1N1-N2) 


GEOMF.  TRIG  MF  AN  HEIGHT 
(Meter)  GMH* < Zl #72) 1 /2 
12.99 

7/L  AT  GMH 
-0 . 063 

Z/L  AT  in  METERS 
-0 . 048 

Z/L  AT  Zl 
-0  .  1)09 

Z/L  AT  72 
(1  (J  44 

MUNI N- OBUKHOV  Lf  NOTH 
<  Meter  ^  * 

-2 . 072E  02 


HUMIDITY  FLUX 
(Kg/sec  n?) 

2  63E-05 

LAT.HEAT  FLUX 
( Ua  t  ts/n2  ) 

6.4VF  01 

GEN . HEAT  FLUX 

<  Ua  t » */«2) 

1  . 12E  01 

SKY  AND  SOLAR  HEAT  Fl  UX 

<  Ua  t  ts/«2  > 

-3.92E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat ts/«2> 

-3.16E  02 


SCALING  SPEC . HUMD . 
(Kq/Kq) 

-6. 96AF-05 


SCAL ING  POT .  TEMP . 
(Kel win) 

2.936E-02 


ROUGHNESS  LENGTH 
(Meters) 
B.624E-05 


DRAG  COEF  ,  AT  10  METERS 
( Din^nstonlMi) 

I  6V.tf  y,j 


N= WIND  SPEED  (M/sec  > 
Z=MEIGHT  (Meters) 
DWS/D7-  4 . 98E- 02 


N * SPEC .HUMIDITY  (Kq/Kq) 
Z=HEIGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N-POT . TEMP . (Kelvin) 
Z- HE  1 GHT  (Meters) 
DPT/DZ*  -3  76F-03 


N*UIND  SPEED  ( M/ser ) 

Z  =  HEIGHT  ( M >  Vert. A«i» 
PSI-P5I1 

US  SLOPE  *  1 . 31 E  00 

N-SPEC. HUMIDITY  (Kq/Kq) 
7*MF  1  GHT  (M  )  Vert. Amis 
PS1-PSI2 

SH  SLOPE*  -7.76E  03 

N-POT . TEMP . (Kelvin) 

7- HE IGHT  (M)  Vert .Amis 
PSI =PS1 2 

PTK  S|  OPE  =  -  1 . 84E  01 

N*LnTEMP  .STRUC. (KxM-2/3) 
Z* HEIGHT  (M)  Ver  t  .Am  is 
PSI -NONE 

CT2  SLOPE *NO  DATA 


PM  I  A I  ZI¬ 
P',  n  AT  72* 
PM 2  AT  Zl  = 
PS  12  AT  72- 


n . 2461 09 
0.140115 
0 . 157206 
0  .  087559 


BOWEN  RATIO 
(no  units) 

0 . 173 


«  GENIRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
( Ntt  wni»s> 

0  4 


(.RAVI  tat  inn 
AGCEt F RAT  ION 
I  M/  s**r  ?  ) 
9.795V 


PROFILE 
TUR .PRANDTl 
NUMBER 
0.74 


PROF  1 1.E 
TUR . SCHMID  T 
NUMDFR 
0  74 


BUI  K 

SIN  HEAT 

transf  Cuff . 

0 .921  -03 


BULK 

MOISTURE 
TKAN5F  COEF  . 
I .32E-03 


AIR  DENSITY 

(Kg/*3> 

1 .2337 


«  Gf  NfRAI  HIM-  ,: 

A..iuraiy  Imitation  vicoft’Jftd  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative, 
iso  eim.utprl  by  insertion  of: 


AIR  SPECIFIC  HEAT 
<  ITcal . /Kq  Kel . ) 
2.416HE  #2 


SHI  SH.'  *  ♦/-  .  OOF  3  Kq/Kq 


WATER  LAT.HEAT  VAP . 
(ITcal  .  /Kq) 

5.9C21E  05 


•  CONTINUED  ON  NEXT  PACK 
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RUN  NUMBER ! 
STAR?  TIME: 
START  DATE: 


7905041400 
l 4  :  0  ;  40  PST 
4  Hay  1979  (DAY  124) 


MAR  INF  SURFACE  LAYER 
NRl  HICROHETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


■  ESTIMATED  MICROME TF.QROLOCICAL  PARAMETERS  AT  1  FN  METERS- 


PRINT  DATE:  II  JON  198C 

DATA  SAMPLING  RA1E  (AIL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TFMP .STRUC. 

BAR. PRES. 

BULK  WT  TEMP 

AlR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TFMP 

V. POT-WT  TEMP 

(Cehiut) 

(Meter /nec  ) 

(Celsius) 

(Ket . nH-2/3) 

(Hill i bar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.61 l 

7.92 

10.34 

NO  DATA 

1016.91 

13.709 

-1  .  098 

-1.000 

0.247 

0 . 345 

HEIGHT 

PUT. TEMP . 

VIR . TEMP . 

V.POT . TEMP . 

ABS  HUMID . 

REL .HUMID. 

SPFC- HUMID, 

VAP . PRES  . 

S. VAP .PRES . 

REF  .  INDEX 

(Meter *) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3 ) 

(Per cen  f ) 

(Kg/Kg) 

(Mill lbars > 

(Millibars) 

(Kel - »M-2/3> 

10.00 

12.709 

13.956 

14.054 

9 . 553E-0  3 

B6 . 03 

7.742E-Q3 

12.599 

14.645 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>; 


INFFRRED 

STABILITY 


FLUX  PARAMETERS 
< ♦ "UP ,  -"DOWN  > 


INFERRED 

SCHLING  parameters 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦"Stahl*, --Unstable) 
0.072  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(H«t*r>  GMH*(Zt»Z2)|/2 
12.99 

Z/L  AT  GMH 
-0.085 


Z/L  AT  10  METERS 
-0 . 066 

MON IN -OBUKHOV  LENCTH 
(Meters) 

-1  526E  0? 


MOMENTUM  FLUX 
(N»/«2) 

-B.92F-Q? 

HUMTDITY  FLUX 
(Kg/sec  «2> 

2. 45E-03 

LAT  ,  HF  AT  FLUX 
(Wa  m/n?) 

6.06E  01 

SFN  .HEAT  Fl  UX 
( Ua t  »»/n2 ' 

1  -  1  6F  0  I 

SKY  AND  SOLAR  HF AT  FLUX 
(Watt  %/m2  > 

-3.92E  03 

TOTAL  HEAT  BUDGET  FLUX 
(Mat  r»/pi2) 

-3  201  0-? 


FRICTION  VELOCITY 
<K*t*rs/w  > 

2  688E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-7 . 390F-0S 

SCALING  POT.  TEMP. 

(Kel vin) 

-3.4541-02 

ROUGHNESS  LENGTH 
(Meters  > 

5.332F-05 

DRAG  COEF.AT  10  MFTERS 
(Dimensionless ) 

1 . 153E-03 


WITH  LONG.  VELOCITY 
(Heter2/*ec2) 

-7 . 226E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
2.451E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 
9.285F-03 


AIR  DENSITY 
(Kg/n.l) 

1 .2339 

AIR  SprCIFIC  HEAT 
(ITcal./Kg  K*1 . ) 
2.4I67E  02 

WATER  LAT .HEAT  VAP 
(ITr al  ./Kg) 

5.9018E  05 

VAP.  PRES.  A  I  WT  LEVEL 
(Mill  i  bar  ) 

15.753 

ABS  HUMID. AT  UT  LEVEL 
(Kg/«3> 

1  .  190E-02 

BAR .PRES. AT  WT  l  FVEL 
(Millibar ) 

1018.11 


BOWEN  RATIO 
(no  units) 

0  191 


■  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETFRS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BUT TOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


CRAD.RICH. 

Z/L 

MOMENTUM 

l  AT  HEAT 

SEN. HEAT 

SKY  RAD 

TOTAL  heat 

BOWEN 

FRICTION 

SCL  SPEC 

SCL -POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

Fl  UX 

RATIO 

VFLOC1TY 

HUMIDITY 

TEMP 

LENGTH 

LOEF 

125X 

125X 

11  ex 

167X 

9 1 X 

5X 

24X 

250X 

59X 

10BX 

32X 

79X 

1  18X 

1  BOX 

1 80X 

46X 

45X 

1O0X 

5X 

8X 

153X 

23X 

68X 

1  31  X 

43X 

40X 

*  CONTINUED  BFlOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041400 
14:  0:40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
MRI  MICROME TE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE  11  JUN  1980 

DATA  SAMPLING  RA1 E  (ALL  (  MANNl  LS  > ;  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


COMP  OS  I  Tf  PRllFIlE  AND  BU'  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


FLUX  PARAMETFRS 
(♦•UP, -"DOWN) 


SCALING  PARAME  TF  RS 


1 HF  ABOVE  RESPECT  I Vt  ME  ASURt  ME  NT  l  RRORS 


OR AD.  RICHARDSON  NUMBER 
( ♦-Stable, -^Unstable) 
-0060  C0.02I  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM» ( Z1 «Z2) 1 /2 
12.99 

Z/L  AT  GMH 

-0.0/2  10.021 

Z/L  AT  10  METERS 
-0.055  10-021 

HON IN -OBUKHOV  LENGTH 
(Meter  % ) 

-I  807E  0? 


HONFNTUM  Ft UX 
(Nt/»2> 

-9.65E-02  (6.QE-02) 

HUMIDITY  FIUX 
(Kg/sec  n2> 

2.47E-05  (R.OE-06) 

LAT.HEA1  FLUX 
(Wat  ts/*2> 

6.1SL  01  (  2 . 0£  *  0 1  I 

SEN . HE A I  FLUX 
(Watts/*?) 

I  141  01  13  0E  *00  I 

SKY  AND  SOI  AR  HEAT  Fl  UX 
(Wat is/*2> 

-1.92E  0  2  ( I* .  Or  ♦  0  1  1 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*?) 

3  .  171  02  (  3  OF  *011 

BOWEN  RA! IQ 
Inn  unite) 

0.184  (0.08) 


FRICTION  VELOCITY 

<  Meter  '■./sec  > 

2.792F-01  (6.0C-021 

SEAL ING  SPY  C  HUMID. 
(Kg/Kg  > 

-7  227E  -03  13.01  051 

SCAl  INC.  POT  TEMP 

<  Keluin ) 

3.038E-02  I2.0E-021 

ROUGHNESS  LFNCTH 
( Meter  % ) 

6  493E-05  [ 6 . 0  E -051 

DRAG  COLE  Al  10  Ml  TERS 
( Meter  s  > 

\  2V01  IM  [4.0E-04I 


#  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVfD  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE.  WEIGHTED  COMPOS1TF  VAI  UE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦•r  - "  : 


GRAD. RICH. 

Z/l 

MOMENTUM 

J  AT  HEAT 

SFn.HEAT 

SKY  RAD 

TOTAL  HEAT 

BOWEN 

friction 

SCL  SPEC 

SCL  POT , 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  IBM 

FLUX 

FLUX 

FLUX 

FLUX 

F  LUX 

RATIO 

VI 1  OC  1 1  Y 

HUMIDITY 

TEMP  . 

LENGTH 

mcr 

17X 

16X 

I3X 

4X 

2X 

OX 

IX 

5X 

7X 

3X 

10X 

26X 

23X 

e  (NO  OF  DATA  RUN 
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MARINE  SURFACE  I  AYER  MILRUME  TFQROLQGICAL  EXPERIMENT 


NAVAL  RESEARCH  l ABORATOR  ¥ 

A  I MOSPHER IC  PHYSICS  BRANCH 
MARINt  ATMOSPHERIC  RtSEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAL IFORN1A 

•  •  I  «  MICROMETEOROLOCICAi  DATA  i  *  •  » 


RUN  NUMBER ; 
START  TIME: 
END  TIME; 
START  DATE: 

7905041430 
14:31:  0  PST 
15:  1 : 10  PST 
4  May  1979 

(DAY  124) 

PRINT  DATE :  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1-UPPER  LEVEL,  2»L0WER  IEVEL 

ANALOG  CHANNH  RAW  DAI  A 

(AVERACE  VDC> 

No  .  00 

VOLT .REF .A 
6.2C5 

Nc  .  01 

1EMP. STRUC. 
0-001 

No  .  0? 

1  TFMP. STRUC. 
0.001 

No  .  03 

2  DEW  POINT  1 
5.131 

No  .  04 

DF  W  POINT? 
5.156 

No  .  05 

WIND  SPEFDl 

3.853 

Nc  .  06 

WIND  SPEED2 
3.738 

Nc  .  07 

BAR . PRFS 
5.064 

.? 

Nc  •  08 

SKY  RAD. 
2.089 

No  .  09 

WIND  DIR. 
5118 

No .  1  0 

BULK  WT  TEMP 
4  042 

No. 11  No . i 2 

AC  FREQUENCY  AC  VOL TACt 
3826  2.511 

No  .  13 

MANUAl  FLAG 

1)  .  091 

No  .  14 

7ERO  REF. 
0.001 

No.  15 

SPARE  A 

0.001 

No  .  16 

SPARE  B 

0.001 

No  .  1  7 

VOI  T  .REF 
6.205 

.  D 

DICITAL  CHANNEL  RAW  DATA 

(AVERAGE ' : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT 

CORRECTIONS: 

No  .  1 

AIR  TEMP  .  I 
1411  124517 

No  .2 

AIR  TEMP. 2 
1421  125671 

UPWIND  NEAR 
HEICHT/LF.NCTH 
0 . 1 83 

UPWIND  LAND 
PATH< Meters) 

1  12 

DP  IF  CAL 
(Volts) 

0  ,  009 

PP2FCAL 

(Volts) 

0  000 

uibfcal 

(Volts) 

0 . 000 

US1EC 
( L'oef  f  .  ) 

0 . 992 

US2EC 
(Coeff • ) 

0  .952 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENCINFLRINC  UNITS 

MANUAL  FLAG 
(Nc . scans) 

0 

ERROR  COUNT 
(No . scans) 

1 

DATA  HA'.E 
(No . scans ) 
179 

VOI.  T.REF  .  DF  V 
A  ( No  . > . 005V) 

0 

VUI  1  .  REE  •  DF  V 
B(No . ) • 005V) 
n 

ZERO  REF  .  DT  V 
(No . > . 002V) 

0 

AC  VOLT . F  LUX 
(No . >5V> 

0 

AC  FREQ. FLUX 
(No . >lHz ) 

0 

AC  VOLTAGE 
(VAC) 

115.1 

AL  FREQUENCY 
(Hi  > 

59 . 83 

»  OBSERVED  MCKOMETEOROLOG1CAL  PARAMETERS  (INCIUDING  THF  ABOVF  CAl  .  AND  f.SCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFMP  .  1 

WIND  SPFED1 

DEW  POINT  1 

TEMP .STRUC  .  1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEI 

(Celsius) 

<  Me ter /sec ) 

(Celsius) 

(Kel . xM-2/3> 

(Deq .True) 

( hi 1 I ibar ) 

( Wat  t/n2) 

(Celsius) 

(Kelvin  > 

1 ? . 452 

7  43 

10.32 

NO  DATA 

319.0 

1015.90 

-2.91E  02 

13.683 

285-669 

AIR  TEMP  2 

WIND  SPEED2 

DFU  POINT? 

1EMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

( Me  ter /sec  > 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL ) 

(Millibar  > 

12.567 

7.02 

10.41 

NO  DATA 

-0 .04 

1017.00 

CALCULATED 

MlCRUMETEOR QLOC1ICAL  PARAMETERS: 

HE  IGHT  ,  21 

POT .TEMP . 1 

VIR .TFMP  .1 

V. POT. TEMP .1 

ABS. HUMID. 1 

REL. HUMID.  1 

SPEC .HUMID . 

,  1  VAP. PRES.  1 

S-VAP .PRES .  1 

REF  .  INDEX  1 

(Meters) 

(Celsius) 

(Celsi us) 

(Celsius) 

(Kq/m3> 

(Percent ) 

(Kq/Kq  > 

(Millibar > 

(Mill ibar ) 

(Kel . xM- 2/3 

18.35 

12.632 

1 3  795 

13.974 

9.538E-03 

86.83 

7 . 733F-03 

12.572 

14.478 

NO  DATA 

HEIGHT,  22 

POT. TEMP .2 

VIR .TEMP. 2 

V.  POT. TEMP .2 

ABS . HUMID . 2 

REL. HUMID. 2 

SPEC- HUMID. 

,2  VAP .PRES. 2 

S. VAP .PRES. 2 

REF  INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/r»3> 

(Percent  ) 

(Kq/Kq) 

(Mill ibar  > 

(Mil  libar  ) 

(Kel • xM-2/3 

9,20 

12.657 

13.918 

14.009 

9.600E-03 

86.68 

7.779F--03 

12.659 

14.604 

NO  DATA 

■  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041430 
14:31 :  0  PST 
4  May  1979  <  DAY  124) 


MARINE  SIJRFACF  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  < Al  L  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2=LOWER  LEVEL 


■  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINCFR , 1 973 ) : 


STABfl  IT Y 


FLUX  PARAMETERS 

PROFILE  SLOPES 

( a=UP , -“DOWN ) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

(♦-INCR.WUH  HEIGHT) 

f-RAD.  RICHARDSON  NUMBER 
(♦■Stable,'- Unstable) 
-0.040  AT  GHH 

(.►OMFTRTC  MF  AN  HEIGHT 
(Meter)  GHM-(Z1»Z2) 1/2 
12.99 

7/L  AT  GAM 
-0.059 

Z/L  AT  10  METERS 
-0.045 

Z/L  AT  Z1 
-0 . 001 

Z/L  AT  22 
-0  ,  042 

MON 1 N-OBUK MOV  LENGTH 
( Meter % ) 

-2.215E  02 


MOMFCTUM  FLUX 

<  Nt /n2 ) 

-9.32E-0? 

HUMIDITY  FLUX 
(Kq/«tc  «2) 

? . 35E-05 

LA T. ME AT  FLUX 

<  Wat  ts/n2  > 

5.01F  01 

SFN.HEAT  FLUX 
(Wat  t^/«2> 

7.66E  00 

SKY  AND  SOLAR  HL  AT  FLUX 
<Watts/M2> 

2.91E  02 

TOTAI  HEAT  BUDGET  FLUX 
<Watt*/n2> 

-2.26F  0? 


FRICTION  VELOCITY 
(Met*r  */see  ) 
2.740E-O1 

SCALING  SPEC . HUMD . 
<  Kq/Kfl > 

-A.930F-05 


SCALING  POT.  TEMP. 
(Kel vin  ) 

2.232E-02 


ROUGHNESS  LENGTH 
(Meters) 

5. 800E-05 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 

1 .7 fr/’F  -  ft.*. 


GENERAL  FORM : DN/DZ- 
I (N1-N2) l/I Ln ( Zl/Z2)« 
<  Z1 *Z2 ) 1 /21 

N-WIND  SPEED  (M/ser  > 
Z-HEIGHT  (Met ers) 
DUS/DZ*  4.51E-02 


N=SPEC. HUMIDITY  (Kq/Kq) 
ZeHF 1CHT  (Meters) 
DSH/DZ-  -0.92E-O6 


N=POT . TEMP . (Kelvin) 
7 -HEIGHT  (Meter*) 
DPT/DZ*  -2.07F-O3 


GENFRAL  FORM : 'N ' SLOPE* 

I <  LnZl -PSI )- <  LnZ2-PSI ) )/ 
IN1-N2) 

N» WIND  SPEED  (M/»ec  > 
Z*MEIGHT  (M)  Ver  t .Axis 
PSI*PSI1 

WS  SLOPE=  1  46E  00 

N-SPEC  HUMIDITY  (Kq/Kq) 
/■HEIGHT  (M)  Vert. A* i* 
PSI-PSZ2 

SH  SLOPE*  -7.B0F  03 

N-POT . TFMP . (Kelvin) 
Z-HtIGHT  (M)  Ver  t  .  Ax  i  * 
PSI-PSI2 

PTK  SLOPE  =  -2.42E  01 

N»LnTEMP .STRUC . (K*M-2/3) 
Z*HE IGHT  < M )  Vert  .Ax is 
PSI*NONE 

CT?  SLOPE -NO  DAT  A 


PPI1  AT  /l-  0.233668 
PSI1  AT  /?«  0.I3?3?3 
PSI2  AT  Zl-  0  14092? 
PSI2  AT  7?-  0 . 00? 535 


BOWFN  RATIO 
(no  units) 
0.132 


«  GENFRAL  CONSTANTS: 


VON  K ARMAN 
CONSTANT 
(No  units) 

0 . 4 


GRAVITATION 
ACGEl  ERATTON 
(M/srf  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
fl  ,  74 


PROF  U  E 
TUR .SCHMIDT 
NUMM  R 
0.74 


BUI  K 

SEN  HEAT 
TRAN'iF  .COEF  . 
0 . 92E  - 1)  3 


BULK 

MOISTURE 
TRANSF  COEF  . 
I .32F-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kq/n3) 

1 .2339 


•  CF  NEPAL  NOTF'i: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slop*  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
< ITcal . /Kq  Kel  ) 
2.4160E  02 


SH1-SH2-  ♦/-  .081-3  Kq/Kq 


WATER  LAT.HEAT  VAP . 
(ITcal  .  /Kq ) 

5  9024E  05 


a  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER : 

7905U41430 

MARINE  SURFACE  LAYER 

PRINT  DATE :  l .  JUN  1980 

START  TIME; 

14:31:  0  PUT 

NRl.  MICROMETEOROLOGY 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  h/ Min 

START  DATE; 

4  f1«y  197  V 

(DAY  124)  SAN  NICOLAS 

I SI  AND,  CAL 

DATA  AVERAGING  PERIOD:  30 

Min 

ESTIMATED  Ml 

CRUMF  IF  OH  Ol  OGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP. 

WIND  SPEED 

DEW  POINT  TEMP . STRUC . 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP  POT-WT  TEMP 

VIR-Wr  TEMP 

V. POT-WT  TEMP 

(CvUiut) 

(ilvitr/Mt  ) 

(Celsius)  <Kel.«M-2/3> 

(Millibar) 

(Celsius) 

(Kelvin)  (Kelvin) 

(Kelvin) 

(Kel  vin  ) 

12.553 

7.07 

10.40  NO  DATA 

1016.90 

13.683 

-1.130  -1  . 032 

0.220 

0.318 

HEIGHT 

POT . IEMP . 

VIR.TtHP.  V. POT. TEMP. 

ABS. HUMID . 

REL .HUMID. 

SPEC. HUMID.  VAP.PRES. 

S.  VAP.PRES. 

REF , INDEX 

(Meter*) 

(Cels: us) 

(Celsius)  (Celsius) 

( Kg/n3 ) 

(Percent ) 

(Kg /Kg)  (Hillibers) 

(Ml  1 1 lbirs) 

(Kel . hM  2/3) 

10.00 

12.651 

13.903  14.001 

9.593E-03 

86.70 

7 . 773E-03  12.649 

1 4 . 589 

NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASF D  ON  ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS  (FRIEHE  ET  AL,197B)s 

INFERRED 

FLUX  PARAMETERS 

INFERRED 

1NFERRFD  MEAN  VERTICAL 

STABILITY 

( *-UP, --DOWN) 

SCALING 

PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

C.RAD.  RICHARDSON  NUMBER 

MOMFNTUM  FlUX 

FRICTION  VELOCITY 

WITH  LONG.  VFLOCITY 

AIR  DENSITY 

<+-Sf able, 

--Unstable) 

(Nf/«2> 

(Meters/sec  > 

<Meier2/sec2) 

(Kg/«3> 

-0 . 104 

AT  GMH 

-6.77E-02 

2.342E-01 

■5  484E-02 

1 .2341 

GEOMETRIC 

MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC 

HEAT 

(Merer)  GHH*(Zl *Z2> 1/2 

(Kq/sec  m2) 

(Kg/Kg) 

(Meter  Kg/sec  «3) 

( ITcal  ./Kg  Kel . ) 

12.99 

2- 13E-05 

-7 .3861  -05 

2. 134E-05 

2.4168E  02 

Z/L  AT  GMH 

LAT.HEmT  FLUX 

SCALING  POT , TEMP . 

WITH  POT. TEMPERATURE 

WATER  LAT.HEAT  VAP  . 

-0. 121 

(Wat  ts/M2> 

(Xei  vin) 

( Meter  Kel . /sec  ) 

( ITcel ./Kg ) 

5.27E  01 

**3 . 722E-02 

8 . 715E-03 

5.9021E  05 

Z/L  AT  10 

METERS 

-0 . 093 

SEN. HEAT  FLUX 

ROUGHNESS 

LENGTH 

VAP .PRES. AT 

WT  LEVEL 

( Me  1 1 %/ h2 ) 

(Meters) 

(Hill ibar ) 

MONIN-OBUKHOV  LENGTH 

1.09E  01 

3 . 093E-05 

15.726 

(Meters ) 

'1 . 074E  02 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF . 

AT  10  MFTERS 

ABS. HUMID. AT 

WT  LEVEL 

(Wet  ts/nP) 

(Dinension 

less) 

<Kg/n3> 

-2.91E  02 

1 . 097E-03 

1  .  188E-02 

TOTAL  HEAT  BUDGET  FLUX 

BAR  .PRES. AT 

WT  LFVEL 

<Watts/*2> 

(Mill ibar ) 

-2 . 28E  02 

1018.10 

BOWEN  RATIO 
(no  units) 
0.206 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Nor-': 


CRAD.RICH 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT . HFAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN  FRICTION 

RATIO  VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

1 3 1 X 

1 31 X 

117X 

167X 

9BX 

5X 

28X 

265X  58X 

1  08X 

40X 

78X 

1  17X 

r/8x 

1  78X 

46X 

45X 

106Z 

5X 

9X 

152X  23X 

68X 

1  29X 

43X 

40% 

CONTINUED 

BELOW 

RUN  NUMBFR 
START  TIME 
START  DATE 

7V05041430 

14:31  :  0  PST 

4  May  1979  (DAY  12 

4  > 

MARINE  SURFACE  LAYER 

NRL  M I CROMETE UROLOGY 

SAN  NICOLAS  ISLAND,  CAt 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 
DATA  AVERAGING  PERIOD:  30  Min 

6/Min 

*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  UFIGH1ED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRFSPONDINC  MEASUREMENT  UNCERTAINTY  INDICATED  INC  1 : 


ST AF  II  IT  Y 


FLUX  PARAMETERS 

(+*UP ,-=DOUN>  SCALING  PARAMETERS 


C.RAD.  RICHARDSON  NUMBER 
<  f  =  5  t*ble,--Un  stable) 
-0.072  (0 .0?)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  Z! *72) 1/2 
12.99 

Z/L  AT  GMH 
-0.085  [0.021 

Z/L  AT  10  METERS 
-0.065  [0.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 . 528E  0? 


MOMFNTUM  FLUX 
<Nt/«2) 

-7 . 49E-02  (6.0F-021 

HUMIDITY  FI. UK 
(Kg/sec  «2) 

2 . 1  HE- 05  [8.0F-061 

LAT.HEAT  FLUX 
<Watt*/n2) 

5  39E  Ot  l?.0E*011 

SEN. HEAT  FLUX 
<Uett*/«2) 

9.20E  00  !3.0E*a01 


TOTAL  HEAT  BUDGET  FLUX 
<U*tt »/«?> 

-2.27E  02  l 3 . OF  *01 1 

BOUEN  RATIO 
(nn  unite) 

0.179  10.081 


FRICTION  VELOCITY 
< Meier  s/tec > 

2.457E-01  [ 6 . OE-02 1 

SCALING  3FEC. HUMID. 
(Kg/Kg) 

-7.209E-05  [ 3 . 0E-05 ) 

SCALING  POT. TEMP. 
(Kelvin) 

-2.581E-0?  [ 2 . 0E-02 1 

ROUGHNESS  LENGTH 
(Meters) 

4.051E-05  (6.0E-05) 


SKY  AND  SOLAR  MEAT  FLUX  DRAG  COEF.AT  [0  ME TERS 
(Wett*/«2>  (Meter*) 

-2.91E  02  [2 . 0E*0t  )  l  266L-IM  C4.0E-041 


•  Dt»  FERENC,  F  BF  TWEEN  THE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  .ROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASURE  Ml  NT  UNCERTAINTY  VAl  UF  (WHICH  EVER  ABSOLU1E  VALUE  IS  LARGER).  ALL  VALUE  S  ARE 
I  IS  TED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦«r--. 


GRAD  RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FlUX 

SEN. HEAT 
FLUX 

SKY  RAD. 

F  LUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 

HUMIDITY 

SCI  -  POT  • 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

39X 

37X 

19X 

6X 

10X 

OX 

IX 

22X 

9X 

3X 

33X 

P4X 

2vX 

1 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETFOROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  «  *  MICROMETFOROLOCICAL  DATA  •  *  •  a 


RUN  NUMBER : 
START  TIME; 
END  TIMES 
START  DATE  s 


7905041500 
15s  Is 20  PS f 
15)31 s  30  PBT 
4  M ay  1979  (DAY  124) 


»  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDO: 


PRINT  DATF:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS)!  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURES  1 -UPPER  LEVEL,  2-LONER  LEVEL 


No  .  Oil 

No  .01 

No  .02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .  08 

VOL1  REF 

.  A 

TKMP.S1RUC.1 

TEMP. STRUC. 

2  DEW  POINTl 

DFU  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR  PRFS.2 

SKY  RAD 

6 . 205 

0.001 

0  .  QC1 

5.157 

5.176 

3.886 

3.768 

5.050 

3  531 

No  .  10 

Na.  11 

No  .  12 

No  .  13 

No  .  1  4 

No.  15 

No  .  16 

No  .  17 

BUI  K  UT 

1  EMP 

AC  FREQUENCY 

AC  VCJt  TACE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF  .6 

4.070 

3.821 

2.511 

0.901 

0,001 

0.001 

0 .001 

6.205 

DIGITAL 

CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS 

No.  1 

No.;? 

UPWIND  NEAR 

UPWIND  1  AND 

DP  IF CAL 

DP2FCAL 

UT  BE CAL 

US1EC 

AIR  TEMP 

.  1 

AIR  TEMP. 2 

HE  IGH1 /LENGTH 

P A TH( Meters ) 

(Volts) 

(Volts) 

(Vo lis) 

(Coeff • 

1411  1 268 1 4 

1421  128035 

0  .  183 

1  1)6 

-0 . 009 

0.000 

0.000 

0 .992 

»  SYSTEM  HOUSEKEEPING  PAR AMf I ERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR. 
5.049 


WS2EC 
<  Coef  f  > 
0.95? 


MANUAl  FLAG  ERROR  COUNT  DATA  HAFiE 
(No. scans)  (Nc .  scans)  (No. scans) 
0  0  180 


VOIT.RFF.DFV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VO)  T  .  F  LUX 
A ( No  .  > . 0  05V )  B(No->  005V)  <No>.002V>  (No.)5V) 

0  0  0  0 


AC  FRFQ.FIUX 
(No . > 1Hz ) 

0 


AC  VOLTAGE 
(VAC) 

1151 


AC  FREQUENCY 
(Hz  ) 

59.82 


*  OBSFRVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  nhP.I 
(Celsius) 
12.681 

WIND  SPEED! 
(Meter /sec ) 
7.49 

DEW  POINT! 
(Celsius) 
10.47 

TEMP . STRUC. 1 
(Kel . *h-2/3) 
NO  DATA 

WIND  DIR. 

( Deg .True) 
316.7 

BAR  PRES. 1 
(Millibar ) 
1015.68 

SKY  RAD. 
(Watt /m2 ) 
4.92E  02 

BULK  UT  TEMP 

(Celsius) 

13.710 

MEAN  AIR  TEMP 

(Kelvin) 

285.902 

AIR  TEMP. 2 
(Celsius) 
12.803 

WIND  SPEED2 
(Meter/sec ) 
7.08 

DEW  P0INT2 
(Celsius) 
10.53 

TEMP .STRUC. 2 
(Kel . xh  2/3) 
NO  DATA 

TIDE  TABLF 
(Meter  ME»L > 

0 . 06 

BAR  PRES. 2 
( Mi  1 1 lh ar  ) 
1016.77 

«  CALCULATED 

MICROMETEUROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT . TEMP . 1 

(Celsius) 

12.861 

VIR  .  TE MP  .  1 

(Celsius) 

14.039 

V. POT. TEMP . 1 

(Celsius) 

14.219 

ABS. HUMID. 1 
(Kg/n3> 

9 . 625E-03 

REL. HUMID. 1 
(Per cen  t ) 
86.40 

SPEC. HUMID. 1 

(Kg/Kg) 

7.812E-03 

VAP .PRES. 1 
(Millibar ) 
12.697 

S. VAP  PRES. 1 
(Millibar ) 
14.695 

REF.  INDEX  1 
(Kel .«M-2/3> 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9,20 

POT. TEMP .2 

(Celsius) 

12.894 

VIR .TEMP .2 

(Celsius) 

14.167 

V. POT. TEMP. 2 

(Celsius) 

14.257 

ABS. HUMID. 2 
(Kg/«3> 

9 . 670E-03 

EEL .HUMID.  2 
(Percent  > 
86.06 

SPEC .HUMID. 2 
(Kq/Kg ) 
7.843E-93 

VAP .PRES. 2 
(Millibar ) 
12.761 

S . VAP  PRES. 2 

(Millibar) 

14.829 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041500 
15:  1 .20  PST 
4  Hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1981* 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M»n 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1* UPPER  LEVEL,  2-LOUER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINCER , 1973) : 


STABTl ITY 


FLUX  PARAMETERS 
< ♦ =UP , --DOWN ) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.UITH  HEIGHT) 


C.RAD  .  RICHARDSON  NUMBER 
<  ♦-St  ab  1® ,  --'Unstab  le  ) 
-0.058  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH= ( Z1 »Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
-0.070 

Z/L  AT  10  METFRS 
-0  054 

Z/L  AT  Z1 
-0  .  077 

Z/L  AT  Z? 

-11  .  050 

MnNIN-OBUKHOV  LENGTH 
(Meters > 

-1 .8S6E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1  .  01E-01 

HUMIDITY  FLUX 
(Kq/sec  «2) 

2. 4HE-05 

LAT.HEAT  FLUX 
<Uatts/n2) 

6.  ME  01 

5FN.HEAT  FI  IIX 
<Ua  1 1 «/«2 ) 

1.02E  01 

SKY  AND  SOLAR  MEAT  FLUX 
(Watt  */«? ) 

4.92E  02 

TOTAI  HEAT  BUDGET  FLUX 
(Watt  »/m2  > 

-4.21E  02 


FRICTION  VELOCITY 
C Meters/sec ) 

2 . B67E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-7. 029F-05 


SCALING  POT.  TEMP, 
(Kelvin) 

-? , 849E-02 


ROUGHNESS  LENGTH 
(Me  ter ft) 

6 . 794E-05 


DRAG  COEF .  AT  to  METERS 
(Dlneniionless  > 

1  .68m  IM 


GENERAL  FORM : DN/DZ* 

I (N1-N2) l/LLn(Zl/Z2)« 
<Z1*Z2)1/21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  4.61E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICHT  (Meters) 
DSH/D7-  -8.92E-06 


N-POT .TEMP .  Kelvin) 
Z-HEIGHT  ( Meter « > 
DPT/DZ-  -3.61E-03 


GENERAL  FORM : ' N ' SLOPE- 
L(LnZl-PSI )-(LnZ2-PSI ) 1/ 
INI -N2 1 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert, Axis 
PSI-PSI1 

US  SLOPE-  1 . 40E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HETGNT  (M)  Vert, A* is 
PS I -PS 12 

SH  SLOPE-  -7.6VE  03 

N-POT. TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE  -1 .90E  01 

N-LnTEMP  .STRUC  .  <KxM-2/3> 
Z-HEIGHT  (M)  Vert.Aiift 
PSI-NONE 

CT2  SLOPE -NO  DATA 


PM  I  AT  /l* 
PSII  AT  72= 
PSI2  AT  71  - 
PSI?  AT  72= 


0 .267781 
0 . 153845 
0  .  171694 
0.096448 


BOWFN  RATIO 
(no  uni tft  ) 
0.166 


*  CINERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
( No  units) 
0 . 4 


GRAVITATION 
ACCEI  FRAT I ON 
(M/sec  ?> 

9 . 7959 


PROFILE 
TOR . PRANDTL 
NUMBER 
0.74 


PROF  1 1  E 
TOR .SCHMIDT 
NUHBE  R 
0.74 


BUL  K 

SEN  HEAT 
TRANUF .CUFF . 
0 .92F-03 


BULK 

MOISTURE 
TRAN8F  .COEF  , 
1 . 32F-03 


AIR  DENSITY 

(Kg/n3) 

1 .2325 


*  C.FNERAL  NOTES: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  in*ertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal  ./Kg  Kel  ) 

.  4169F  02 


SH1SH2-  ♦/-  .OFW-3  Kq/Kq. 


UAUR  LAT.HEAT  VAP  . 
(ITcal. /Kg) 

5 , 901 IE  05 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER i  7905041300 

START  T  IMF. ;  |3j  1  t  20  P8T 

START  DATE i  4  Hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRl  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


*  ESTIMATED  MICROMETEOROLQGICAL  PARAMETERS  AT  TEN  METERS i 


AIR  TEMP, 
<C«ltiu%> 
12.789 

HEIGHT 
< Meter  « ) 

10.00 


WIND  SPEED  DEW  POINT 
<Meter/«ec)  (Cel*lus> 


POT. TEMP. 
(Celsius) 
12.887 


VIR.TEMP. 
(Cels i us ) 
14,132 


TEMP . STRUC .  BAR, PRES. 
(Kel.*M-2/3>  (Millibar) 
NO  DATA  10  It. 68 

V. POT. TEMP,  ABS. HUMID. 
(Celsius)  (Kg/» 3) 
14.250  9.665E-D3 


PRINT  DAIE :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/Min 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  UT  TFMP  AIR-UT  TEMP  PQT-WT  TEMP  VIR-WT  TEMP  V.POT-WT  TEMP 


(Celsius) 

13.710 


(Kelvin) 

-0.921 


(Kelvin) 

-0.823 


(Kelvin) 

0.442 


(Kelvin ) 
0.540 


REL. HUMID.  SPEC. HUMID.  VAP.PRES. 


S.VAP.PRES.  REF. INDEX 


(Percent  > 

10.00  12.887  14.132  14.250  9.665E-D3  86.10  7.840E-03  12.754 

■  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  Ef  AL,197B>: 


(Millibars)  (Millibars)  (Kel.*H-2/3> 


INFERRED 

STABILITY 


GRAD . RICHARDSON  NUMBER 
(♦-Stable,  Unstable) 
-0.083  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH-(Z1*Z2) 1/2 
12.99 

Z/L  AT  CMH 
-0  .  10  0 

Z/L  AT  10  METFRS 
0  .  077 

MQNIN-OBUK HOV  LENGTH 
(Meters) 

-1 . 304E  02 


FLUX  PARAMETERS 
(♦-UP,  --DOUIN) 


MOMENTUM  FLUX 
<Nt/n2) 

-6.8VE-02 

HUMIDITY  FIUX 
(Kg/sec  n2 ) 

2. 10E-05 

LAT.HFAT  FLUX 
(Watt*/r»2) 

5.19F  01 

f.FN .  HEAT  FLUX 
<Watt*/«2> 

9.23F  00 

SKY  AND  SOLAR  HEAT  FLUX 
<W*tts/«2> 

-4.92F  02 

TOTAL  HEAT  BUDCET  FLUX 
(Wat  t*/«2> 

-4.31E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter %/ser ) 

2 . 364E-0 1 

SCALING  SPPC. HUMID. 

< Kq/Kg  ) 

-7.205E-05 

SCALING  POT . TEMP  . 
(Kelvin) 

-3. 129E-02 

ROUCHNESS  LENGTH 
(Meters) 

3.216E-05 

DRAG  COEF .AT  10  METERS 
(Dimension less) 

1 . IQOE-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VTIOCITY 
(Me  ter2/*ec? ) 
-5.590E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

2. 100E-05 

WITH  POT . TEMPFRATURE 
(Meter  Kel . /sec ) 
7.398F-03 


MISCELLANEOUS 


AIK  DENSITY 
(Kg/«3 ) 

1  2328 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4169E  02 

WATER  LAT.HEAT  VAP . 
(ITcal , /Kg > 

S.9U0BE  03 

VAP. PRES. AT  WT  LFVEL 
(Mill ibar  ) 

15.750 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1 .190E-02 

BAR. PRES. AT  UT  LEVEL 
( Mi 1 libar ) 

1017.88 


BOWEN  RATIO 
(no  units) 

0.178 

ME  ASUREHF  N  f  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

ICJP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AFRODYNAMIC  ERROR  VALUES.  ALL  VAI  UES  ARE  APPROXIMATE  AND  ARE  ‘♦or-*: 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD . 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL.POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FI  UX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1 23X 

1 23X 

I13X 

166X 

91 X 

5X 

19X 

257X 

58X 

1  0BX 

33X 

7BX 

1 1 5X 

1 9 1  X 

1 91 X 

46X 

46X 

1 19X 

5X 

7X 

16SX 

22X 

69X 

142X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7903041500 
13:  1:20  PST 
4  May  1979  (DAY  |24) 


MARINE  SURFACE  LAYER 
NRl.  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/Hin 
DATA  AVFRAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  Blit  K  AERODYNAMIC  DERIVED  PARAMETFR  VALUE  UFIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  Of  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, --Unstable) 
-0.068  CO. 021  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH- (Z1*Z2M/2 
12.99 

Z/L  AT  GMH 
-0.082  10. OP) 

Z/L  AT  10  METERS 
-0 . 063  10.02) 

MON IN -OBUKHOV  LENGTH 
(Meter*) 

-1  391E  02 


FLUX  PARAMETERS 
(♦-UP  ,  —DOWN) 


MOMENTUM  FLUX 
(N  t/*2> 

-7.B1E-02  16.0E-02I 

HUMIDITY  FLUX 
(Kg/sec  t>2) 

2.18F-05  CQ.0E-06) 

LAT.HtAT  FLUX 
(Wat  r*/«2> 

5.39E  01  C2.0E+0U 

SEN. HEAT  FLUX 
(Wat ts/«2> 

9.77F  00  I3.0F+00] 

SKY  AND  SOLAR  HEAT  FLUX 
(Wa  t  t  s/n2 ) 

-4.92E  02  ( 2 . QE+Q 1 ] 

TOTAL  MEAT  BUDGET  FLUX 
( Watt*/n2) 

4.29F  02  13. OF *011 

HOWEN  RATIO 
(no  units) 

0.173  (0.08) 


SCALING  PARAMETERS 


FRICTION  VFLOCIT Y 
( Meter  s/sec  > 

2307E-01  (6.0E-021 

SCALING  SP*  C . HUM  CD , 
(Kg/Kg) 

-7.137E-05  (3. OF -051 

SCALING  POT .TEMP , 
(Kelvin' 

-2.902E-02  [2.0E-021 

ROUGHNESS  LENGTH 
( Meter*) 

4.491E-05  (6.0F-031 

DRAG  COEF, AT  10  METERS 
(Meter*  > 

t.3fl»(-(l.l  [4 . 0F-0  4  1 


D1FFERENCF  BETWEEN  TMfc  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFARURFMFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
l  I9TED  IN  PFRCFNT  DIFFFRtNCF  AND  ARE  “♦or-*: 


GRAD  RICH.  Z/L 
NO. AT  GMH  AT  1 0M 


MOMENTUM  LAT.HEAT  SFN.HEAT  SKY  RAD.  TOTA1  HEAT  BOWEN  FRICTION  8CL . SPEC  SCL.POT.  ROUGH. 
FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH 


•  END  OF  DATA  RUN 


MARINE  SURFACE  LAYER  MICROME TEOROLOGICAL  EXPERIMENT 


RUN  NUMBER 
START  TIME 
f  ND  TIME 
START  DATE 


7905041530 
15:31:40  PST 
16:  1 : 50  PST 
4  M4y  197?  <  DAY  124) 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  »  *  MICROMETEOROl.OClCAL  DATA  •  *  * 


PRINT  DATF:  11  JUN  19BC 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGINC  PERIOD:  30  Mm 
NOMENCLATURE:  1 -UPPER  LEVEL,  2*LDUER  LEVEL 


ANA1  OG  CHANNEL  RAW  DATA  (AVERAGE  VDC > : 


No. 00  No. 01  NO. 02  No. 03 

VOLT.RFF.A  TFMP  .  STRIJC  .  1  TEMP  .  STRUC .  2  DEW  POINT1 


DEW  POINTS  WIND  SPFEDl  WIND  SPEEDS  BAR. PRES 


No  .  09 
WIND  DIR 
5.086 


BUI  K  WT  TEMP  AC  FREQUENCY  AC  VOl TAGE  MANUAL  FLAG  ZERO  REF. 


No  .  17 

VOLT  REF  .B 
6.205 


»  DIGITAL  CHANNFL  RAW  DATA  ( AVERACF ) : 

No .  I  No . 2 

AIR  TEMP  .  1  AIR  TEMP . 2 

1411  128108  1421  129180 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 

UPWIND  NEAR  UPWIND  LAND  DP1FCAL  DP2FCAL  WT  BF  CAL  UblEt 

HFIGHT/LENGTH  PATH(Meters)  (Volts)  (Volt?)  (Volts)  (Loeff.) 

0.183  1 0  D  -0.0  09  0.00  0  0.000  0 . 992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  i Rn.vil  ATED  INTO  ENGINFERINC  UNITS: 

MANUAL  FLAG  ERROR  COUNT  DATA  BASF  VOLT. REF. DEV  VOLT  .  REF  •  DEV  ZFRO  RFF.DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  V(j  TAC.E 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V>  B(No.).005V)  (No. >. 002V)  (Nn.)5V>  (No.UHl)  (VAC) 

0  0  1 B0  0  0  0  0  0  1151 


wsrt'c 

(Cceff  ) 
(l  .95? 


al  frequency 

(H/  ) 

59,81 


OBSERVED  MICROMETEOROI  OGICA1  PARAMETERS  (INCLUDING  THE  ABOVE  CAl  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INIO  ENGINEER 


AIR  TEMP . l  WIND  SPFEDl  DEW  POINT1  TFMP. STRUC. I 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xH-2/3) 

12.811  8.34  10.40  NO  DATA 

AIR  TEMP. 2  WIND  SPEFD2  DEW  P0INT2  TEMP. STRUC. 2 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-2/3) 

12.918  7.80  10.49  NO  DATA 


WIND  DIR . 

( Deq .True) 
317.9 


BAR .PRES. 1 
(Millibar) 
1015.47 


bKY  RAD. 
(Watt/m?) 
-4  9 1 E  0? 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL )  (Millibar) 


*  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEICHT,  Z1  POT. TEMP. 1  VIR . TEMP . 1  V. POT. TEMP. 1  ABS. HUMID. 1  REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l 


(Meters) 

18.35 


(Celsius) 

12.991 


(Celsius) 

14.16? 


(Cel sius) 
14.342 


<Kg/m3) 

9.571E-03 


(Percen  t ) 
85.25 


HEIGHT,  Z2  POT. TEMP. 2  VIR. TEMP. 2  V. POT. TFMP. 2  ABS. HUMID?  REL. HUMID. 2 
(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/m3>  (Percent) 

9 . ?0  13.008  14.278  14,368  9.634E-03  85.15 


(Kg/Kg ) 
7.773F-03 


(Mil I ibar ) 
12.631 


BULK  WT  TFMP 

(Celsius) 

13.761 


S.  VAP , PRES.  1 
(Mi  llibar ) 
14.817 


SPFC . HUMID . 2  VAP. PRES. 2  S. VAP, PRES, 2 

(Kg/Kg)  (Millibar)  (Millibar) 

7.B19F-03  12.719  14.937 


MEAN  AIR  TEMP 

(Kelvin) 

286.024 


REF.  INDEX  1 
(Kel  .  xM-  2/3) 
NO  DATA 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 


«  CONTINUED  BEl  OU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041530 
15:31 : 40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NR l  MICROMETEOROL OCY 
SAN  NICOLAS  IS1  AND ,  CAL 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Hir> 

NOMENCLATURE:  1  -  UPPER  LEVEl  ,  2«  l  OWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGFR ,1973) : 


FLUX  PARAMETERS 
(♦•UP,— DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PRO!  1LE  St  OPES 
•1NCR  WITH  HEIGHT  ) 


GRAD. RICHARDSON  NUMBER 
(♦•Stable, --Unstable ) 
-0.019  AT  GMH 

GEOMETRIC  MEAN  HEICHT 
(Meter)  GHH«(Z1«Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.024 

Z/L  AT  1C  METERS 
-0.018 

Z/L  AT  Z1 
-0.034 

Z/L  AT  72 
•0,017 

MLN i N- OBUKHOV  LENGTH 
(Meter*  > 

-5.450E  02 

PSI1  AT  /I*  0. 110212 

PSI1  AT  7?»  0.058B47 

PSI2  AT  /!•  0.068363 

PSI2  AT  Z?=  0.035966 


MOMENTUM  FLUX 
<Nt/m2> 

-1 , 39E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.72F-05 

LA T. HEAT  FLUX 
<  Wa T  t s/m2 ) 

6 . 7  ?E  01 

SEN. HEAT  FLUX 
(Wat t*/m2) 

6.06E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/m2> 

4.9IE  02 

TOTAL  HEAT  BUDGET  FLUX 
< Wat  t*/m2> 

-4.1  BE  02 

BOWEN  RATIO 
(no  units) 

0  .  090 


FRICTION  VELOCITY 
<Meter*/%ec  > 
3.362E-01 

SCALING  SPEC . HUHD . 
(Kg/Kg  > 

-6.571E-05 


SCALING  POT.  TEMP. 
(Kel  vin ) 

-1  446E-02 


ROUGHNESS  LENGTH 
(Meter#) 

1 .214E-04 

DRAG  C0EF .  AT  10  MFTERS 
(Dimensionless ) 

?  0301  0  3 


GENERAL  FORM : DN/DZ* 

I (N1-N2) J/lLn(Zl /72)« 

( Zl«72) 1 /2  J 

N*WIND  SPEED  (M/sec  > 
Z»HEICHT  (Meters) 
DWS/DZ-  5.99E-02 


N=SPEJ. HUMIDITY  (Kg/Kq) 
Z'HE.GHT  (Meters) 
DSH/?Z-  -8 . 92E-06 


N*POT .TEMP , (Kelvin) 
Z=HEIGHT  (Meters) 
DPT/DZ*  -I . 96E-03 


GENERAL  FORM  N  SLOPE  = 

[  (1  nZI-PSI  >-<l  n72-Pi:il  >1/ 
[ N  t -N2 1 

N» WIND  SPEED  (M/sc-c  ) 

Z*HE IGHT  (M>  Vert. Axis 
PS1-P5I1 

WS  SLOPF 1  1 . 1 VF  00 

N=SPEC  HUMIDITY  (Kg/Kq) 

Z  =  HE IGHT  <  M )  Vert  A* i s 
PSI=PSI? 

SH  SLOPE  =  8  23F  0  3 

N*POT  If  MP  (Kelvin) 

7 *HE I GH I  (M)  Vert  Axis 
PS  I =PS 1 2 

PTK  51  OPE  -  -3  74E  01 

N*LnTEMP  STRUC. (K«M  2/3> 
Z^HEIGHT  (M)  Vert. Axis 
PSI *NONE 

CT?  SLOPE  =NO  DATA 


■  GfNERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROF  ILF  PROFILE  BUI.  K  BULK 

CONSTANT  ACCELERATION  TUR .PRANDTL  TUR . SCHMIDT  SFNHEAT  MOISTURE 

(No  units)  ( N/»ec  ?)  NUMBER  NUMBER  TRANSF.COFF.  TRANSF.COEF. 

0.4  9.7959  0.74  0.74  0.92F-03  1.32E-03 

•  GFNERAL  NOTE  S  : 

Accuracy  limitation  exceeded  For  measurement  af  Profile  Slope  and/or  Partial  Derivatiue 
Computation  executed  hy  insertion  of: 


MISCELL ANF OUS 


AIR  DENSITY 
<  Kg/m3 ) 

1 .2318 

AIR  SPECIFIC  HEAT 
( ITcal -/Kg  Kel . ) 
?.416RE  12 

WATER  L AT, HEAT  VAP 
< ITcal . /Kq  > 

5.9004E  05 


•  CONTSHUK»  OH  NUt  BMC 


RUN  NUMBER i  7905041530 

START  TIME:  15:31:40  PST 

START  DATE:  4  Hay  1979  < DAY  124) 


MARINE  SURF  ACT  LAYER 
NRl  MI  CROMETE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICROMETEOROI  OCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.905 


WIND  SPEED 
(Meter/sec ) 
7.07 


DEW  POINT 
(Celsius) 
10.47 


TEMP . STRUC .  BAR. PRES. 
(Kel.iM-2/3>  (Millibar) 
NO  DATA  1016.47 


HEIGHT 
<  Ntt«r») 
10.00 


POT. TEMP. 
(Celsius) 
13.003 


VIR . TEMP. 
(Celsius) 
14.264 


U. POT. TEMP.  ABS. HUMID. 
(Celsius)  CKq/«3> 

14.362  9.626E-03 


•  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  3C  Min 


BULK  WT  TEMP 

(Celsius) 

13.761 

REL .HUMID. 
(P*rc«nt > 
85.16 


AIR-HT  TEMP 

(Kelvin) 

-0.056 

SPEC. HUMID. 
(Kg/Kg  > 
7.813E-D3 


POT-WT  TEMP 

(Kelvin) 

-0.758 

VAP .PRES . 

(Millibars) 

12.709 


VIR-WT  TEMP 
(Kel v in  > 
0.503 

S.VAP  .PRES . 
(Millibars) 
14.923 


V. POT-WT  TEMP 
(Kel vin ) 

0 .601 

REF .INDEX 
(Kel . iM -2/3 ) 
NO  DATA 


TEN  HFTERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


FLUX  PARAME1FRS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(♦■UP  ,— DOWN) 

SCALING  PARAMETERS 

VFLOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
(♦■Stable, -» Unstable) 
-0.058  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMM-(71eZ2)l/2 
12.99 

Z/L  AT  GMH 
-0.070 

Z/L  AT  10  METERS 
-0.054 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 ■ 851E  02 


MOMENTUM  FLUX 
<Nt/*2> 

-8.77E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.39E-05 

LAT.HFAT  FLUX 
(Wat  ts/fi2) 

5.91E  01 

SEN. HEAT  FLUX 
(Watts/ «2> 

9.33E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/nP) 

-4.91E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/«2> 

-4.23E  02 

BOWEN  RATIO 
(no  units) 

0.158 


FRICTION  VELOCITY 
( Meters/sec  > 

2.667E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.2B5E -05 

SCALING  POT. TEMP. 

(Kel  vin ) 

-2.806E-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 176E-05 

DRAG  COFF.AT  10  MFTERS 
(Dinensionless) 

1 . I49E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2> 

-7. 1 14E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 
2.394E-05 

WITH  POT . TFMPERATURE 
( Meter  Kel  .  /sec  ) 

7 . 485F-03 


AIR  DENSITY 
(Kg/n3) 

1 .2320 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.4169E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

S.9002E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.799 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  193E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017.67 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUF.S  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-': 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  I0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD . 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

1 30X 

130X 

99X 

157X 

102X 

5X 

19X 

259X 

49X 

1  07X 

53X 

69X 

99X 

I96X 

196X 

46X 

45X 

124X 

5* 

7X 

169X 

23X 

68X 

147X 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905041530 
15:31 i 40  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLDGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCFRTAlNTY  INDICATED  IN  t  J : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable, --Unstable) 
-0.034  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Z1»Z2) 1/2 
12.9? 

Z/L  AT  GMH 
-0.042  10. 02J 

Z/L  AT  10  METERS 
-0.033  10.021 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-3.072E  0? 


MOMENTUM  FLUX 
<Nt/«2) 

-1.04E-01  [6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2 . 47E-05  18. OF- 061 

LAT.HFAT  FLUX 
(Wat  ts/*2) 

6 . 1  OF  Ot  ( ? . 0E*0 1 1 

SEN. HEAT  FLUX 
(Wat  ts/«2> 

7.54F  00  I3.0E+001 

SKY  AND  SOI  AR  HEAT  FLUX 
(Wat  t  s/«2 ) 

-4.91E  02  ( 2 . OE+Ol ] 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  f ts/n2) 

-4.21F  02  1 3. fF.  >01  J 

BOWEN  RATIO 
(no  units) 

0.131  (0.08) 


FRICTION  VFLOCITY 
(Meters/*  sec  > 

2 ■ 888E-Q l  (6.0E-02. 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-7.007E-05  (3.0F-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-1.8C5E-02  I2.0E-02) 

ROUGHNESS  LENGTH 
( Meters) 

7 . 840E-05  16.0E-051 

DRAG  COEF.AT  10  MFTERS 
(Meters ) 

1.403E-03  (4.0E-041 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVFD  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  '♦or-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT . HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VEI  OCITV 

SCL. SPEC 
HUMIDITY 

SCL  POT . 
TEMP  . 

ROUGH 

LENGTH 

DRAG 
t  OEF 

59X 

56X 

26X 

BX 

22X 

ox 

IX 

26X 

13X 

5X 

38X 

46X 

J4L 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICKOME TEOROl  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  M ICR OME TEOROL OGICAL  DATA  *  «  * 


RUN  NUMBER 
SI  ART  UME 
END  TlMl 
MART  DATE 


790 SO 4 1600 
IN:  2:  0  PSI 
16:32:10  PST 
4  May  1977  (DAY  124> 


PRINT  DATE:  II  Jl/N  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERACING  PERIOD:  30  Min 
NOMENCLATURE:  1 “UPPER  LEVEL,  2-LOWER  LEVEL 


■  ANAIOG  CHANNH  RAU  DATA  (AVtRAGE  VDC>: 


No  .  (1(1 

No  .  01 

No  ,  02 

No  .  01 

No  ,  04 

No.  05 

No  .  06 

No.  07 

No  .00 

No.  09 

vm  1  .KEF 

•  A 

If MP.SIRUC . 1 

TEMP .STRUC 

.2  DF VI  POINT  1 

DLU  P0INT2 

WIND  SPFFD1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

6.205 

0.001 

0.0C1 

5.135 

5.156 

4.570 

4.389 

5.022 

3.082 

5.058 

No.  (II 

Noll 

No  .  12 

No  .  13 

No  .  14 

No  .  1 5 

No  .  >6 

No.  17 

BU!  K  UT 

TEMP 

AC  FRFQUkNCY 

AC  VOl  T  ACT 

MANUAL  FLAG 

7ERO  REF. 

SPARE  A 

SPARE  B 

VQLT.RFF.B 

4.168 

3 . 837 

2.512 

0  .  001 

0.001 

0 . 001 

o.ooi 

6.205 

*  DIGITAL 

CHANNTL  RAU  DA I A 

( AVERAGF ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEFD 

ESCARPMENT  CORRECTIONS: 

No  .  i 

No .  :> 

UPWIND  NEAR 

UPWIND  (.AND 

DPTFCAl 

DP2FCAL 

WTBFCAL 

WS1EC 

US2EC 

AIK  TEMP 

.  i 

AIR  TfNP.2 

Hf l CHI /LENGTH 

PATHCMeters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff  .  ) 

1411  1 28356 

1421  129286 

0.183 

75 

-0 . 009 

0  .  ooo 

0.000 

0.992 

0  .952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAt  H AC  ERROR  COUNT  DATA  BASF 
(No. scans)  (No. scans)  (No. scans) 
0  Q  180 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV 
A(No . > .  0  05V>  B( Nc . > . 005V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V )  (No . >lHz) 

0  0 


AC  VOLTAGE 
(VAC) 

115.1 


AC  FREQUENCY 
(Hz) 

59.84 


*  OBSERVED  MICROMETEOROl  OGICAL  PARAMF IFRS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  Tf HP . | 
(Celsius) 
12.H36 

WIND  SPEED  1 
<  My ter /sec  > 
8.80 

DEW  POINT  1 
(Celsius) 
10.35 

TFMP .STRUC. 1 
(Kel . xM-2/3> 
NO  DATA 

U1ND  DIR. 
(Deq .True) 
317.0 

BAR .PRES.  1 
(Mill ibar ) 
1015.25 

SKY  RAD. 

(Wat  t/m2) 
-4.30E  02 

BULK  WT  TEMP 

(Celsius) 

13.806 

MEAN  AIR  TEMP 

(Kelvin) 

286.042 

AIR  TEMP. 2 
(Celsius) 
12.92? 

WIND  SPEFD2 
(Meter /ser  > 
8.22 

DEW  POINT2 
(Celsius) 
10.41 

TEMP  .STRUC.  2 
(Kel .xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.21 

BAR. PRES. 2 

(Millibar) 

1016.35 

CALCUI  A  TED 

MICRUMETEOROLOLUCAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP , 1 

(Celsius) 

13.015 

VIR . TFMP . 1 

(Celsius) 

14.182 

V.  PUT. TEMP. 1 
(Celsi us) 
14.362 

ABS. HUMID. 1 

<Kg/»3) 

9.534E-03 

REL. HUMID. 1 
(Percent ) 
84.81 

SPEC. HUMID. 

(Kg/Kg) 

7.746E-03 

1  VAP. PRES. 1 
(Mi  1 1 ibar ) 
12.584 

S. VAP. PRES. t 

(Millibar) 

14.838 

REF, INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

HEIGHT,  72 
<  Meter  s ) 
9.20 

POT  .  TFMP  . ,? 

(Celsius) 

13.019 

VIR .TFMP .2 
(Celsius) 

1 4 , 282 

V. POT. TFMP .2 

(Celsius) 

14.372 

ABS. HUMID.  2 

<Kg/m3> 

9.584E-03 

REL .HUMID. 2 
(Percvn t > 
84.67 

SPEC. HUM ID. 
(Kq/Kq  > 
7.780F-03 

2  VAP .PRES. 2 
(Millibar) 
12.654 

S. VAP. PRES. 2 

(Millibar) 

14.945 

REF. INDEX  2 
(Kel .xM-2/3) 
NO  DATA 

*  CONTINUED  HE tOy 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041600 
16:  2:  0  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMFTFOROl  OGY 
SAN  NICOLAS  I  SI  AND ,  CAl 


PRINT  DATE:  11  JUN  JV80 

DATA  SAMPLING  RAIL  (AIL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -  UPPER  LEVEL,  2-1  OWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  QN  ABOVF  OBSERVED  AND  CAl  CULATED  VALUES  < BUSTNCFR , 1 973 ) : 


STAPH  IT Y 


FLUX  PARAMETERS 
(♦-UP , --DOWN) 


SCALINC  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( t-INCR .WITH  HEIGHT) 


GRAD  RICHARDSON  NUMBER 
(♦-Stable, -^Unstable) 
'0,007  AT  CMH 

GEOMETRIC  MEAN  HFIGHT 
(Meter)  GMH- <  Z1 »7? ) 1/2 
12.99 

// L  AT  GMH 
-0 . 009 

Z/L  AT  10  MFTERS 
-0 . 007 

Z/L  AT  Zl 
-0  .01  I 


Z/L  AT  72 
-0 . 007 

MONIN  OBUKHOV  DNGTH 
( Meter  s  > 

-I  T9 1 E  03 


MOMENTUM  FLUX 
<Nt/m2) 

-1  .32E-01 

HUMIDITY  FLUX 
(Kq/sec  «?) 

2. 77F-05 

LA T  .  HEAT  FLUX 
< Wat  ts/«2 > 

6 . R4F  01 

r.FN  .HEAT  FI  UX 
(Wat  t«./m2> 

2.80E  00 

SXY  AND  SOLAR  HF AT  FLUX 
<  Wat  »•/«.?> 

4.30E  02 

TOTAl  MEAT  BUDGET  FLUX 
(Wat f%/«2> 

-3  59F  0? 


FRICTION  VELOCITY 
< Meter s/sec ) 

3. 51  BE -01 

SCALING  SPCC.HUHD. 
(Kq/Kq  ) 

-6.392E-05 


SCAL INC  POT .  TEMP . 
(Kelvin) 

-6.392C-03 


ROUGHNESS  LENGTH 
(Meter*) 

1 . 426E-04 


DRAG  COEF.  aT  10  METERS 
( Omen*  ten  less) 

\  .  97 II  03 


GENERAL  FORM : DN/DZ- 
i ( N 1 -N2) J/lLn(Zl/Z2)« 
(ZU*Z2>1/21 

N-WIND  SPEED  (M/»ec> 
Z-HEIGHT  (Meter*) 
DWS/DZ-  6 . 55E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z -HEIGHT  (Meter*) 
DSH/DZ-  -8.92E-06 


N-POT. TEMP. (Kelvin) 
2-HEIGHT  (Meters) 
DPT/DZ*  -8 , 92E-04 


GENERAL  FORM :  'NSLOPE- 
l (LnZl-PSI )-(LnZ2-PSI) 1/ 
IN1-N2) 

N-WIND  SPEED  (M/tec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSIl 

WS  SLOPE-  J.14E  00 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -8.46E  03 

N-POT. TEMP. (Kelvin) 
7-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -8.46E  01 

N-LnTEMP  . STRUC. (Kxh-2/3) 
Z-HEIGHT  (M)  Vert. Ail* 

P SI -NONE 

CT2  SLOPF-NO  DATA 


P5I1  AT  ZI¬ 
PS!  1  AT  72* 
PSI2  AT  7 
PS  1 2  At  {?* 


0  .  046686 
0  024  0  /7 
0  .  028444 
0 .014561 


BOWEN  RATIO 
<nn  units) 
0.041 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  untt*i) 
0-4 


GRAVITATION 
ACCELERATION 
(M/s er  2> 

9 . 7959 


PROF ILF 
TUR -PRANDTL 
NUMBER 
0  74 


PROF  TIE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  X 

SFN  HEAT 
TRANSF . CDE 
0  92E-03 


BULK 

MOISTURE 
THANSF , COFF . 
1 . 32F-03 


AIR  DENSITY 

<Kq/n3> 

1 .2313 


»  GENERAL  NOTES: 

Actvrery  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of- 


AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . ) 
2.4168C  02 


SHI  SH2-  ♦/-  08F-J  Kq/Kq. 

P  TK I -PTK2*  ♦/  00B  Kel . 


HATER  LAT.MEAT  VAP . 
(ITcal ./Kq) 

3.9003E  05 


«  CONTINUED  UN  NFX7  PACE 
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RUN  NUMBER :  7905041600  MARINE  SURFACE  LAYER 

START  TIME:  16:  2:  0  PRT  NRL  HICROMETEOROLOGY 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL 

•  ESTIMATED  M1CROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Celsius) 
12.917 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
(Meter /sec ) 
8.29 

POT. TEMP. 
(Celsius) 
13.015 


DEW  POINT 
(Celsius) 
10.40 

V1R . TEMP . 
(Celsius) 
14.270 


TEMP .STRUC. 
(Kel . *N-2/3) 
NO  DATA 

V. POT .TEMP . 

(Celsius) 

14.36S 


BAR  PRES. 
(Millibar ) 
1016.26 

ABS .HUMID . 
( Kg/n3 ) 
9.578E-03 


BULK  UT  TEMP 

(Celsius) 

13.806 


AIR -NT  TEMP 
(Kelvin ) 
-0.889 


REL. HUMID. 
(Percent ) 
84.69 


SPEC. HUMID. 
(Kg/Kg) 
7.776E-03 


POT-UT  TEMP 

(Kelvin) 

-0.791 

VAP  .PRES  . 

(Millibars) 

12.646 


VIR-WT  TEMP 
(Kelvin) 
0.464 

S. YAP. PRES. 
(Mill ibars ) 
14.932 


V.POT-WT  TEMP 
(Kelvin  > 

0.562 

REF. INDEX 
(Kel . xM-2/3) 
NO  DATA 


»  BUI K  AERODYNAMIC  CALCUl  ATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBrR 
<+=Stable,-=Un* table) 
-0.051  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 . 062 

Z/L  AT  10  METERS 
-0 , 048 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.089E  02 


FLUX  PARAMETERS 
(♦-UP , — DOWN) 


MOMENTUM  FLUX 
( N  t  /  m2  ) 

-9.95E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.6IE-05 

L AT . HF AT  FLUX 
(Wat  ts/M?> 

6.44E  01 

SFN.HEAT  FLUX 
(Wat 1s/n2) 
t.QOE  0t 

SKY  AND  SOLAR  HEAT  FLU! 
(Wat  r 5/m? > 

-4.30E  02 

TOTA1  HEAT  BUDGET  FLUX 
( Wat  t»/«2) 

-3.55E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

2 . B43E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.447E-05 

SCALING  POT. TEMP. 

(Kel  vin ) 

-2.824E-02 

ROUGHNESS  LENGTH 
(Meters ) 

6.5B4E-05 

DRAG  COEF.AT  10  METERS 
(Dinensi unless) 

1 . 1 77E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Me ter 2/ sec 2) 

“8 . OBOE- 02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 
2.607E-Q5 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 
8.027E-Q3 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3> 

1.2318 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel ■ ) 
2.4168E  02 

WATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

5.9001E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  ibar  ) 

15.042 

ABS. HUM ID. AT  UT  LEVEL 
(Kg/n3) 
t  .  196E-02 

BAR. PRES. AT  UT  LEVEL 
(Mi 1 1 ibar  > 

1 017.46 


BOWEN  RATIO 
(no  units) 
0.155 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MFASUREMFN1  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-*: 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPFC 

SCL.POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

181X 

181X 

toox 

160Z 

1 60Z 

5X 

22Z 

31 9X 

50Z 

109Z 

109Z 

70X 

100Z 

193X 

193Z 

46Z 

45Z 

121 Z 

5X 

BX 

166X 

23Z 

68Z 

144X 

43X 

40X 

*  CONTINUED  BEL  OU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041600 
16:  2:  0  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  HICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


STARK  ITY 


FLUX  PARAMETERS 

(♦-UP, --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable,-2 Unstable) 
-0.028  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= ( Z1 *Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0,035  10. 02) 

Z/L  AT  10  METERS 
-0.027  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-3.722E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1.I6F-01  [6.0E-021 

HUMIDITY  FLUX 
<Kq/«ec  «2) 

2.64F-05  18.0E-061 

LAT.HEAT  FLUX 
(Uatts/«2) 

6.53F  01  12.0E+011 

SEN. HEAT  FLUX 
<W*TT»/«2> 

6.B9F  00  I3.0F+Q0) 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  f s/«2 ) 

-4.30E  02  [2.0E+01J 

TOTAL  HFAT  BUDGET  FLUX 
( Wa  t  t*/n? ) 

-3.56F  12  l 3 . 0F>01 1 

BOWEN  RATIO 
(no  unite) 

0.116  [5.0B1 


FRICTION  VFLOCITY 
( Meter s/*ec ) 

3.C5SF-0!  I6.0E-02J 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-7.044E-0S  I  3 . Of -  05  1 

SCALING  POT. TEMP. 
(Kelvin) 

-1.582E-02  12.0F-021 

ROUGHNESS  LENGTH 
<  Meters  > 

9.503F-G5  [ 6 . 0E-Q5 1 

DRAG  COEF.AT  10  METERS 
(Meters) 

1.404E-1U  1 4 . 0E -04 1 


*  D1FFEHENCF  BETWEEN  THF  PROFILE  AND  BUI K  AERODYNAMIC  DFRIVFD  PARAMETER  VALUFS  AS  COMPUTED  VIA  THI  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITF  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  ISTED  IN  PERCFM T  DIFFERENCE  AND  ARE  "♦or-’*i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

REN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL.POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FI  UX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

TOEF 

78Z 

76X 

24Z 

4X 

53X 

OX 

IX 

5?X 

I2X 

ax 

55X 

42X 

31X 

•  cm  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROKETEQROl OGICAL  EXPERIMENl 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STA l TON 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  «  «  «  MlCROhETEOROL OGICAL  DATA  *  *  *  * 


RUN  NUMBER : 
START  TIME; 
END  TIME; 
START  DATE: 


7905041 630 
16:32:20  PST 
17:  2:30  PST 
4  Hay  1979  (DAY  124) 


PRINT  DATE;  U  JUN  I960 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


*  ANA!  OC  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No  .00 

VOLT  REF  A 
6.205 


No. 01  No . 0?  No. 03 

TEMP . S  TRUC . I  TEMP.  STRUC.  2  DEW  POINT  I 
0.00)  0.00)  5.130 


No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

DEW  POINT? 

WIND  SPEED l 

WIND  SPEED? 

BAR  PRES? 

SKY  RAD 

5.148 

4.523 

4.345 

5.008 

2.303 

No. 10  No. 11  No. 12 

BUI  K  WT  Tfc'MP  AC  FREQUENCY  AC  VOl  TACE 
4  1 68  3.860  2.513 


No  .  13  No . 14 

MANUAL  FLAG  7FRO  RFE . 

0.001  0.001 


No.  15. 
SPARF  A 

0  .  out 


No  .  16 
SPARE  b 
0.001 


No  .  17 

VO!  T  REF  B 

6-203 


*  DIGITAL  CHAHMFL  RAW  DA) A  (AVERAGE): 


ESCARPMENT  DATA, 


FIFLD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT  CORRECTIONS; 


No  .  1  No..* 

AIR  TEMP  1  AIR  TEMP . 2 
1411  128443  1421  129208 


UPWIND  NEAR  UPWIND  LAND  DP  1 F CA1 
HEIGHT/LENGTH  PATH<  Meter  s >  (Volt*) 
0.183  ?l  -0.009 


DP2FCAL 
(Volts) 
0 . 000 


WTBFCAL 

(Volt*) 

0.000 


WS1EC 
(Coeff . > 
0 .992 


■  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANS1  ATED  INTO  FNGINFER INC  UNITS: 


No  .  0V 
WIND  DIR 
5.100 


WS2EC 
(Cceff . ) 
0  952 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scan*)  (Ne. scans) 
0  0  180 


VOLT. REE. DFV  VOIT.RFF.DFV  ZERO  REE. DEV 
A ( No , > . 0  05V )  B<  No . > . 005V)  (No  ). 002V) 

0  0  0 


AC.  VOL  1  .  FLUX  AC  FREQ. FLUX 
<  No . >5V )  (No.)IHi) 

0  0 


AC  VOLTAGE 
(VAC) 

115.1 


AC  FREQUENCY 
<H*  ) 

59.86 


«  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (JNC)UDING  THE  ABOVF  CAL.  AND  ESCARPMFNT  CORRECTIONS)  TRANSLA1 ED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius ) 
12.844 

WIND  SPEED! 
(Me ter /sec ) 
8.71 

DEW  POINT 1 
(Celsius) 
10.31 

TEMP .STRUC. 1 
(Kel . »M-2/3) 

NO  DATA 

WIND  DIR . 

<  Deg .True) 
310.4 

BAR .PRES.  1 
(hill ibar ) 
1015.04 

SKY  RAD. 
(Watt/m?) 

-3 . 21 E  02 

BULK  WT  TEMP 
(Celsius) 

13  .  BO 6 

MEAN  AIR  TEMP 
(Kelvin ) 

286. 043 

AIR  TEMP.? 
(Celsius) 
12.921 

WIND  SPEED? 
(Meter/sec ) 
8.14 

DEW  POINTS 
(Celsius) 
10.36 

TEMP. STRUC? 

(Kel . »M-?/3> 

NO  DATA 

TIDF  TABLE 
(Meter  MSL) 
0.26 

BAR  PRES. 2 
(Millibar  ) 
1016.14 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z! 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

13.024 

VIR. TEMP.  1 
(Celsius) 

14. 1B8 

V. POT. TEMP. 1  ABS. HUMID. t 
(Celsius)  (Kg/m3) 

14.368  9. SUE-03 

REL .HUMID. 1 
(Percent ) 
84.57 

SPEC. HUMID. 
(Kg/Kg  ) 

7 . 7?8E -03 

1  VAP. PRES. 1 
(Millvbar ) 
12.553 

S. VAP .PRES. 1 
(Millibar > 

14 .643 

REF. INDEX  1 
(Kel . iM— 2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP. 2 

(Celsius) 

13.011 

VIR .TEMP .2 

(Celsius) 

14.270 

V. POT. TEMP. 2  ABS. HUMID? 
(Celsius)  <Kg/n3> 

14.360  9.552E-03 

REL. HUMID.? 
(Percent ) 
84.45 

SPEC. HUMID. 

(Kg/Kg) 

7.756F-03 

2  VAP .PRES, 2 
(Millibar ) 

1  ?  •  6 1 1 

S. VAP. PRES, 2 
(Mi  11 ibar  > 
14.934 

REF. INDEX  ? 
(Kel . *M-2/3  > 
NO  DATA 

*  CONTINUED  BEL OU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041630 
} 6:32.20  PST 
4  May  1979  (DAY  1?4> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEORO!  OGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  11  JUN  t980 
DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2* LOWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVF  OBSFRVFD  AND  CALCULATED  VALUES  '  .  MS.'NCER  ,  1973)  : 


STABIl  I T Y 


FLUX  PARAMETERS 
(«»UP , --DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GRAD  RICHARDSON  NUMBFR 
(♦■•Stable,-- Unstable  > 
0.012  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=</l»7?>1/2 
12  99 

Z/L  AT  GMH 
0  017 

Z/L  AT  10  METERS 
0.013 

Z/L  AT  ZJ 
0.024 


Z/L  AT  Z2 
0.012 

MON IN- OBUKHOV  LENGTH 
(Meters) 

7  570E  02 


MOMENTUM  FLUX 
(Nt /«2) 

-1  .  1RF-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2. 15E-05 

LAT  .HEAT  FLUX 
<Watts/n2) 

5.30V  01 

SEN. HEAT  FLUX 
(Watts/«2) 

-3.56E  00 

SKY  AND  SOLAR  HFAT  FLUX 
<Uatt*/«?> 

• 3.21E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/«2) 

-2.72E  02 


FRICTION  VELOCITY 
(Meters/sec ) 
3.091E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg > 

-5 . 637E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

9.258E-03 


ROUGHNESS  LENGTH 
(Meters) 
8.962E-05 


DRAG  COFF.  AT  10  MFTERS 
(Dimension  less ) 

1  .  SV/L  -  ii  i 


GENERAL  FORM i DN/DZ- 
[ (N1-N2) l/lLn(Z1/72>* 
(Z1*Z2> 1/21 

N-WIND  SPEED  (M/sec) 
Z-MEIGHT  (Meters) 
DUS/DZ-  6.44E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGH T  (Meters) 
DSH/DZ-  -B.92E-06 


N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  1  .  46E '03 


GENERAI  FORM: 'N' SLOPE* 
[(LnZl-PSI)-(LnZ2-PSI)l/ 
(N1-N21 

N-UIND  SPEED  (M/sec) 
Z-HEIGHT  <H)  Vert. A*i* 
PSI-PSI1 

US  SLOPE*  1.29E  00 

N»SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. Alls 
PSI-PSI2 

SH  SLOPE*  -9.5VE  03 

N»POT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert  .  Ans 
PSI-PSI? 

PTK  SLOPF  =  3.04E  01 

N*LnTEMP . STRUC . (K*M-2/3) 
Z-HEIGHT  (M)  Vert.  Ans 
PS1-NONE 

CT  ?  SLOPE -NO  DATA 


PSI1  AT  Z \- 
PSI1  AT  Z2- 
PSI2  AT  ZI¬ 
PS  K  AT  22- 


-0 . 113809 
-0 . 037060 
-0  •  15.3797 
-I)  .0771  00 


BOWFN  RATIO 
(no  units) 
-0  . 067 


«  GENERAL  CONSTANTS; 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Mo  uni  »*> 
0 .4 


GRAVITATION  PROF  1 1  F. 
ACCELERATION  TUR.PRANDTL 
(M/s rr  ?)  NUMBER 

9 . 79T.9  0 . 74 


PROFILE 
TUR. SCHMIDT 
NUMBFR 
0.74 


BUI  K 

SFN  heat 
TRANSF .COEF . 
0 . 92F-03 


BULK 

MOISTURE 
TRANSF.COEF . 
1 .32E-03 


AIR  DENSITY 
<Kg/n3) 

) .2312 


•  GENERAL  NOTfs: 

Accuracy  Imitation  eirerded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . > 
2.4167E  02 


SHI-SH2-  ♦/-  ORE -3  Kg/Kq. 


WATER  LAT . HEAT  VAP 
(ITcal  /Kg  > 

S.9003E  05 


•  CONTINUED  ON  NFXT  PACE 
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RUN  NUMBER:  7905041630 

START  TIME:  16:32:20  PST 

START  DATE i  4  May  1979  <  DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROHETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(C«Ui««) 
12.912 

HEIGHT 

(Htttrt) 

10.00 


WIND  SPEED 
(Meter /sec ) 
8.21 

POT .TEMP . 
(Celsius) 
13.010 


DEN  POINT 
(Celsius) 
10.36 

VIR .TEMP . 
(Celsius) 
14.260 


V. POT. TEMP . 
(Celsius ) 
14.358 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES, 
(del . kM-2/3)  (Millibar) 
NO  DATA  1016.04 


BULK  Ur  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.806  -0.894 


ABS .HUMID . 

(Kq/«3) 

9.548E-03 


REL .HUMID. 
(Percent ) 
B4 .46 


SPEC. HUMID. 
(Kg/Kg) 
7.752E-03 


POT-wr  TEMP 
(Kel v in  > 
-0.796 

VAP .PRES . 

(Millibars) 

12.605 


VIR-UT  TEMP 
(Kelvin) 
0.454 

S.VAP .PRES . 
(Mi llibar s) 
14.923 


V.POT-WT  TEMP 
(Kel  vin  ) 

0.552 

REF . INDEX 
(Kel . *M-2/3> 
NO  DATA 


*  BULK  AERODYNAMIC  CALCUl  ATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-St able,-»Uns table) 
-0.053  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*< Z1 *Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.064 

Z/L  AT  10  METERS 
-0.050 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.018E  0? 


FLUX  PARAMETERS 
(♦=UP,-=«DOUN> 


MOMENTUM  FLUX 

(Nt/n2> 

-9.71E-02 

HUMIDITY  FLUX 
(Kg/sec  «2) 

2. 61E-05 

LAT.HEAT  FLUX 
(Wat  ts/n2) 
6.45E  01 

SEN. HEAT  FLUX 
(Uatts/ri2> 
9.98E  00 


TOTAL  HEAT  BUDGET  FLUX 
<Watt*/«2> 

-2.47E  02 


inferred 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
( Meters/sec  > 
2.B0BE-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.554E-Q5 

SCALING  POT. TEMP. 
(Kelvin) 

-2.853E-02 

ROUGHNESS  LENGTH 
(Meters) 

6.293E-05 


INFERRED  MEAN  VERTICAL 
VFLOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 
( Meter2/sec2 ) 

-7 . B87E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 
2.613E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel  .  /sec ) 

8. 012E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/r»3> 

1 .2315 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel .  ) 
2.4167E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5 . 90 0 IE  05 

VAP. PRES. AT  WT  LFVEL 
(Millibar ) 

15.839 

ABS. HUMID. AT  WT  LEVEL 
(Kg/r»3) 

1  .  196E-0? 

BAR  ,  PRES.  AT  WT  LEVEL 
(Millibar ) 

1017.24 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF . AT  10  METERS 
<Uatts/«2)  <  D  mens  l  on  less  ) 

-3.21E  02  1 . 172E-03 


BOWEN  RATIO 
(no  units) 
0.155 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT . HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

143X 

160X 

99X 

158X 

119X 

5X 

23X 

277X 

SOX 

1  09X 

70X 

70X 

99% 

193X 

193X 

46X 

45X 

121X 

5X 

9X 

165X 

23X 

6BX 

1  44X 

43% 

40% 

«  CONTINUED  BELOW 


RUN  NUMBER : 
START  TIME: 
START  DATE: 


7905041630 
16:32:20  PST 
4  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICROMETEDROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Nin 
DATA  AVERAGING  PERIOD:  30  M.n 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  ] : 


STAPH  ITY 


FLUX  PARAMETERS 

(♦•UP, --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-St able, -^Unstable ) 
-0.016  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(Z1*Z2) 1/2 
12.99 

Z/L  AT  GMH 

-0.020  10.02) 

Z/L  AT  10  METERS 
-0.015  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-6.562E  02 


MOMENTUM  FLUX 
<Nt/fi2) 

-1.04E-01  [ 6 . 0E-021 

HUMIDITY  FLUX 
(Kg/sec  «2) 

P.51E-05  18.QE-06) 

LAT.HFAT  FLUX 
(Watts/«2> 

6  .  —  "I  12 . 0E  +  0 1 1 

SFN.HEAT  FLUX 
(Watts/«2> 

3.16F  00  (3. 0E>00 ) 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n2  > 

-3.21E  02  l?. 0F+01 ) 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/n2) 

-2.54E  02  f 3 . OF ♦Ol ) 

BOWEN  RATIO 
(no  unitti) 

0.072  [0. 08) 


FRICTION  VELOCITY 
<  Meter  «?/*ec ) 

2.098E-O1  [6.0E-021 

SCALING  SPFC. HUMID. 
(Kg/Kg) 

-6.B19F--05  13.0E-05) 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.063E-03  12.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

7.313E-05  (6.0E-05) 

DRAG  COEp.AT  10  METERS 
(Meters) 

i.282E-(M  14 . OE-04 I 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  All  VALUES  ARE 
LISTED  IN  PERCENT  DIFFF  PENCE  AND  ARE  "♦or-"- 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL , POT . 

TEMP  . 

ROUGH 

LENGTH 

DRAG 
COEF  . 

165% 

J  38% 

1 IX 

11% 

214% 

0% 

5X 

143X 

5X 

14X 

toox 

19X 

inL 

•  END  OF  BATA  RUM 
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MARINE  SURFACE  LAYER  MICRDMETEORQLOGI CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  I  SI  AND,  CALIFORNIA 

«  »  *  «  MICROHETEORGLOCICAL  DATA  •  «  •  # 


RUN  NUMBER: 

7905041700 

PRINT  DATF: 

11  JUN  I960 

START  TIME: 

17.  2:40  PS  I 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  bsNi 

n 

END  TIME: 

17:32:40  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

4  May  197? 

(DAY  124) 

NOMENCLATURE: 

1 -UPPER  LEVEL,  2-LOUER  LEVEL 

ANAL  OC  CHANNEL  RAU  DATA 

< AVER AGF  VDC) 

No  .  0  0 

Nc  .01 

No  .02 

No  .03 

No  .  04 

No  .  05 

No  .06 

No  .07 

No  .  08 

NO  .  09 

VOI  T  .  RF  F  .  A 

TFM? .STRUC. 

1  TEMP. STRUC. 

2  DEW  POINT  1 

DEW  P0INT2 

HIND  SPEED! 

HIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

HIND  DIR. 

6.205 

0 . 001 

0.001 

5.140 

5.155 

4.307 

4.175 

4.998 

1 .519 

5.045 

No  .  I  0 

No  .  1 1 

No.  1? 

No.  11 

No.  14 

No.  15 

No.  16 

No.  17 

BULK  ur  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF, 

SPARE  A 

SPARE  B 

VOLT. REF. B 

4.151 

3.829 

2.516 

0  .  001 

0.001 

0  .  001 

0  .  001 

6.205 

DIGITAL  CHANNFL  RAW  DATA 

( AVFRAGF ) : 

ESCARPMFNT  DATA,  FIELD  CALIBRATION  AND 

HIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No.  2 

UPWIND  NEAR 

UPUIND  LAND 

DP1FCAL 

DP2FCAL 

HTBFCAL 

USlEC 

US2EC 

Aik  TEMP , 1 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volt*) 

(Coeff  .  ) 

(Coeff. ) 

1411  1*6739 

1421  127637 

0 . 183 

89 

-0  .  (109 

0  .  000 

0 .000 

0.992 

0 . 952 

SYSTEM  MOUSEKFEPINC  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS; 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT. REF. DFV 

ZERO  REF .DFV 

AC  VDLT .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGF 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(Nc . scans) 

A  <  No . ) ,005V) 

B<  No . > . 0  05V) 

(No . > ,002V) 

(No . >5V> 

(No . >IHz) 

(VAC) 

(Hi) 

0 

0 

180 

0 

0 

0 

0 

0 

115? 

59 . 83 

OBSERVED  hlCkOMFlEClROl. OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

,  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TLMP.l 

WIND  SPEED 1 

DEW  POINT1 

TEMP. STRUC. 1 

WIND  DIR . 

BAR. PRES. 1 

SKY  RAD. 

BULK  NT  TEMP 

MEAN  AIR  TEMI 

<  Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xM-2/3) 

<  Deq .True) 

(Millibar) 

(Hat  t/n2 ) 

(Celsius) 

(Kelvin) 

».?.  674 

8.  30 

10.37 

NO  DATA 

.116.5 

1QJ4.89 

-2.12E  02 

1  3 . 790 

285.879 

AIR  TEMP. 2 

WIND  SPEEDS 

DFU  POINT? 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

( r *•  i  si  us ) 

( rte ter/ser  > 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL> 

(Millitt ar  ) 

12.764 

7.82 

10.40 

NO  DATA 

0 .29 

1015.99 

CAI  dll  A  TED  MICRCIMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP.  1 

VIR.TFMP.l 

V. POT. TEMP . 1 

ABS. HUMID. 1 

REL  HUMID. 1 

SPEC .HUMID . 1 

VAP .PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  1 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/m3) 

(Percent  > 

(Kg/Kg) 

(Mi  I  1 ibar ) 

(Mill  ibar  ) 

(Kel  aft- 2/3* 

IP. 35 

It?.  854 

1 4 . 022 

14.20? 

9.55 3E-03 

85.07 

7. 759F.-03 

12.602 

14.676 

NO  DATA 

HklGMT,  Z2 

POT. TFMP .? 

VIR  .TtMP  .2 

V. POT .TEMP .? 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID? 

VAP  PRES. 2 

S . VAP  PRES.? 

REF. INDEX  2 

( Meter  s  > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/fi3> 

(Percent ) 

(Kg/Kg  > 

(Millibar ) 

(Mill ibar  > 

(K#l  xM-2/3) 

?..>!) 

1 ? . HS4 

14.115 

14.206 

9 .580E-03 

85.53 

7.775E-03 

12.641 

14.779 

NO  DATA 

*  CONTINUED  6ft OW 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBER:  7905041700  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 

S I  ART  TlMF :  1 7 :  2:40  PST  NRL  MICROMETEOROLOCY  DATA  AVERAGING  PFRIODi  30  Min 

START  DATE:  4  May  1977  (DAY  124)  SAN  NICOLAS  ISIAND,  CAL  NOMENCLATURE:  1-UPPER  LEVEL,  2 MOWER  LEVEL 

*  PROFILE  CAL GUI  AT IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAt UtS  (PUSINCER , l 973) : 

FLUX  PARAMETERS  PROFILE  SLOPES 

STABILITY  (+*UP DOUN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.HITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦^Stable,  --“Unstable) 
-0.011  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH“(Z1*Z2) 1/2 
12.  VV 

Z/L  AT  GMH 
0.014 

Z/L  AT  10  METERS 
-0.011 

Z/L  AT  Zt 

-o .  n*n 

Z/L  AT  22 
-0,010 

MON  IN -OBUKHOV  LENGTH 
( Meter  * ) 

-9.212E  02 

psri  AT  71-  0.0686Q8 

PSI1  AT  ??*  0.035819 

MUZ  AT  Zl-  0  .  042075 
PSI2  AT  Z2-  0.021749 


MOMENTUM  FLUX 
<Nt/«2> 

-1  . 03F-0 1 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2 . 30F-03 

LA T. HEAT  FLUX 
(Watfs/«2> 

5.6UE  01 

SFN.HEAT  FLUX 
(Uatt*/«2> 

2.33E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Uatt»/«2> 

-P.12E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Ha  t  T*/m2 ) 

-I.S3E  02 

BOWEN  RATIO 
(no  units) 

0 . 041 


FRICTION  VELOCITY 
(Meters/ser ) 
2892E-01 

SCALING  SPEC.HUHD. 
(Kg/Kg) 

-6 .  453E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-6.453E-03 


ROUGHNESS  LENGTH 
(Meter*) 
7.019E-05 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 
i  . Sl9i -  03 


GFNERAL  FORM : DN/DZ- 
I  (N1 -N2M/(Ln(Zl/Z2>» 
( Zl  «Z2 >1/21 

N-WIND  SPEED  (H/sec) 
Z-HEICHT  (Meter*) 
DUS/DZ-  5.30E-02 


N»SPEC  HUMIDITY  (Kg/Kg) 
Z*HE IGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT , TEMP . (Kelvin) 
2-HEIGHT  (Meter*) 
DPT/DZ-  -8.92E-04 


CENERAL  FORM : ' N ' SLOPE3 
HI  nZI-PSI  )-<LnZ2-PQI )  1Z 
IN1-N2) 

N-WJND  SPEED  IH/»mc) 
Z-HEIGHT  (M)  Ver  t . A* is 
PSI-PSI1 

WS  SLOPE*  1.38E  00 

N=SPEC .HUMIDITY  (Kg/Kg) 
Z-HF IGHT  (M)  Vert.  Aus 
PSI-PSI2 

SH  SLOPE*  -B.38E  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI*PSI2 

PTK  SLOPE-  -8.3HE  01 

N-LnTEMP . STRUC . <K*H-2/3> 
Z-HETGhT  (M)  Vert. An* 
PSI-NONE 

CT2  SLOPE-NO  DATA 


»  GFNfRAL  CONSTANTS: 


NISCELLANC ous 


VON  K ARMAN 
CONSTANT 
(No  <iait%) 
0 .4 


GRAVITATION  PROFILE  PROFILE  BUI  K  BULK 

ACCEI  ERATION  TUR .PRANDTL  TUR . SCHMIDT  SFNHEAT  MOISTURE 

(M/**r  ?)  NUHftF*  NUMBER  TRANSF .  CUFF .  TRANSF.CDEF. 

9.7959  0.74  0.74  0.92F-03  1 . 32F-03 


AIR  DENSITY 
(Kg/e.T) 

1 .2317 


•  GENERAL  NOTE'S: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  in«ertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel . > 
2. 41  ABE  02 


SHI -SH?-  ♦/-  .OflF-3  Kg/Kg. 
PTK1  -PTK2-  ♦  /-  .  (100  Kel  . 


HATER  LAT.MEAT  VAP 
(ITcoI  /Kg) 

5.90I2E  05 


•  CONTINUED  ON  NEXT  FACE 
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RUN  NUMBER:  7905041700  MARINE  SURFACE  LAYER  PRINT  DATE:  I  l  JUN  1  V8C 

START  TIME;  17:  2:40  PHI  NR l  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  PATE:  4  May  1979  (DAT  124)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGJNC  PERIOD;  30  Min 


*  COMPOSITE  PROP  HE  AND  PHI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  I  HI'.  LOWER  I  IMIT  nr  THf  CORRESPOND  ING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  ); 


STAOU  I IY 

FLUX  PARAMETERS 
(  ♦  s=UP  ,  -  =DOWN  ) 

SCALING  PARAMETERS 

r.K  AD-  RICHARDSON  NUMBER 

MOMFNTUM  FLUX 

FRICTION  VELOCITY 

( ♦  -  S  t  a  b ) p ,  - Uns t *b 1 p ) 

(N  t /m2) 

<  Meter  s/s®c  > 

-0.041  l  fl  .  0  2  1  AT  GMH 

-9.23F-U2  IB.OE-02I 

2.735E-01  16. 0E-02 I 

GEOMETRIC  MEAN  HEIGHT 

HUM1DI TV  FLUX 

SCALING  SPEC. HUMID. 

<  Mi‘ti-r  )  i‘,MH  2  < / l *  2 2  >  t /? 

( Kq/sec  «2 ) 

(Kq/Kt) ) 

1  2  VV 

2.43FQ5  (B.0E-GM 

-7.092E-0S  13.0F-05I 

l> l  Al  Grill 

LAT .HEAT  FLUX 

SCALING  POT . TEMP . 

0.1149  III  021 

(Wat  t «;/m2 ) 

(Kelvin) 

Ul  Al  10  MEIERS 

6  00E  01  (2.0E+0U 

-I.041E-O2  I2.0E-021 

-II  1)311  1C  02  1 

sfn.hfat  FLUX 

ROUGHNESS  LENGTH 

(Wat ts/«2) 

( Meter s ) 

MON IN  OBUKHOV  LENGTH 
< Meters ) 

7.54E  00  13. 0E ♦OO 1 

3.036E-O5  I6.0E-051 

-2.642E  02 

SKT  AND  SOI  AR  HE  AT  FLUX 

DRAG  COFF.AT  10  METERS 

(W4tt*/n2> 

(  Met  er«i ) 

I2E  03  12  0£*0 1  ? 

».24St-(U  14.0E-04) 

TOTAL  HFm T  BUDGET  FLUX 
(Watts  /*>,’’ ) 

-  T  ■  4TT  02  »  3  -  DE  ♦011 


H1WEN  RATIO 
(m>  units) 

0.136  TO. 08) 


»  DJtURtMCT  BtlWlTN  THF  PROF  ILF  ANT)  Bill.*  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  wflNMlTD  HMPftSMF  VAMlF  HR  MEASUREMENT  UNCERTAINTY  VAT  HE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  IMF  P  IN  PIRIENT  DIFFERENCE  AND  ARF  "♦or-": 


;,R A2  MU  H 

In 

MOHf  NIllM 

l  AT  HEAT 

SfN.HEAT 

SR Y  RAD. 

TOTAL  HEAT 

BOWFN 

FRIC1ION 

SCL  SPEC 

SCL .POT . 

ROUGH . 

DRAG 

MO  AT  I.m» 

Al  10M 

FI  l)X 

F  1  UX 

FLUX 

f  LUX 

FLUX 

RATIO 

VE LOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

71  ’< 

69* 

'>% 

4X 

59* 

OK 

5X 

53* 

4* 

7* 

67* 

16* 

16* 

«  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  M I  CKO  rtf  TEOROl  OG I  CAl  ExPtklMlNt 


NAVAL  RESEARCH  IAKJRAIOHT 
AIMOSPhERIC  PHYSICS  BRANCH 
MARINE  ATMUSPHLRIC  RISFAKCH  SI  AT  ION 
SAN  NICOLAS  I  Si  AND ,  CALIFORNIA 

•  •  *  »  MICRUHfclEOKOl  OGILYtL  DA  I A  •  «  ■  ■ 


RUN  NUMBER: 

7905041730 

PRINT  DAM 

1  1  JUN  I  Vbl) 

START  TIME; 

m :32i50  PS 

DATA  SAMPI  INC  RAtr  < AL l 

LHANNI  15.  './Mi 

r. 

END  TIMF : 

18:  3:  0  PST 

DATA  AVf RACING  PEPUHi 

3H 

M  if. 

START  DATE: 

4  May  1979 

(DAY  124) 

NUMf  NCt  At  URf 

I  UPPER  1 

VEL  ,  2-1  UUl  R  i  ) 

VEL 

- 

ANA (  QG  CHANNEL  RAW  DATA 

AVERAGE  VDC) 

No  .  00 

Nc  .01 

No  .  02 

No  .  03 

No  04 

Nr  05 

No  On 

N  (i  0V 

Nr  08 

Nu  0  9 

VOLT . RFF . A 

TEMP-STRUC. 

TEMP . STRUC . 

DtU  POINT  1 

Dt-  U  POINT? 

W  1  Nl>  ‘iff  t  b  1 

U  I  NO  '.Iff  L 

FAR  PRES 

! KT  RAD 

WIND  DIR  . 

6.205 

0.001 

0.001 

5.138 

5.15? 

4.095 

3  v50 

4  V9H 

(1  974 

5  Cl  OP 

No  .  I  0 

No  .  1 1 

No  .  1? 

No  .  13 

Nu  (  4 

N:>  15 

NO  I'. 

NO  [  7 

BUI  K  UT  TEMP  AC  FREQUENCY  AC  VOL  IACF 

MANUAI  FLAG 

/FPU  RIF 

SPARL  A 

SPARE  B 

VO:  f  RLF  !• 

4 . 095 

.3 . 835 

2.515 

0 . 0  01 

!)  '1 01 

U  11  J  l 

II  .  )D1 

(,  295 

« 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE  > : 

ESCARPMENT  DAT*,  FIFlD  LAI 

1  BRAT  1  On  AND 

WIND  SPEED 

E  SI' ARP  MEN  T  LURRtr  T1I1NS. 

No  ■  1 

No  .  2 

UPWIND  NEAR 

UPWIND  i  AND 

DP  IF  CAl. 

DP-f  CAL 

wr  or  l.al 

WMEf 

wt.  ?C( 

AIR  TEMP  1 

AIR  TEMP.? 

HEICHT/LENGTM 

PATH  (Me  ter-..  > 

i  V  O  l  t  *»  > 

iv'olisi 

•  Vo  Its' 

(Coe* t  .  > 

<  C  o  e  f  ♦ 

1411  124059 

1421  125145 

0.183 

88 

**■  .  0119 

o  noi) 

!l  .  ll  i)  0 

0 . 99? 

n  .95.' 

. 

SYSTEM  HOUSEKEEPING  PARAMETERS  TR  ANSI  A  TED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASF 

VOLT.  REF.  DF.V 

VOL  T  .  REF  DEV 

7f  RU  RFF  .  DF  v 

ai  vnt  T  11  UK 

AC  FREQ  FLUX 

AC  VEIL  TAGf 

AC  FREQUENCY 

(No.sc  a ns ) 

(No . scans) 

(No . sc  ans) 

A ( No . > . 005V) 

B ( No . >  005V) 

(Nc . >  002V) 

•  Nc  »‘.v) 

(No  )  1  Hi  ) 

(  VAC  ) 

(Hz  ) 

0 

0 

180 

(1 

0 

a 

11 

0 

115  2 

5V  .  84 

. 

OBSFRVED  MICROME IFOR OLOG I CAL  PARAMETERS  (INCLUDING 

THE  ABOVE  CAL 

AND  ESCARPMENT  CHRRLCTIONG)  TRANSLATED  1 N  r  (J  ENGINEERING  UNITS; 

AIR  TFMP  I 

WIND  SPEED) 

DEW  POINT  1 

TFMP . STRUC . 1 

WIND  MR 

PAR  PRt  S  1 

SKY  RAD. 

E<Ul  K  WT  IF  r>P 

MEAN  AIR  TEMP 

(Celsius ) 

(Me  ter /sec ) 

(Cel  si  us ) 

(Kel . *M-2/3) 

<  Deg . Tr  up  > 

(Millibar) 

< Wa  tt /n?  ) 

(Celsius ) 

(Kelvin) 

12 . 406 

7.09 

10.36 

NO  DATA 

315  1 

1  □  1 4  8R 

1  .DUE  02 

1  3  735 

285. 620 

AIR  TEMP. 2 

UINP  SPEED2 

DFU  POINT? 

TEMP .STRUC. 2 

TIDE  TAbl  E 

BAR  PRES  2 

(Celsius) 

(Me  ter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL  ) 

<  Ml  1 I  in  ar  ) 

12.514 

7.41 

10.41 

NO  DATA 

0 . 30 

1015.98 

« 

CAl  Clll  ATED 

MTCRUMETELIROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT  TEMP . 1 

VIR .TEMP  .1 

V  .PC1T  .TEMP  .  1 

ABS. HUMID . 1 

REl  ,  HUM I  0  .  1 

SPEC  .  HUMID 

1 

VAP .PRES . 1 

5. VAP .PRES.1 

REF  .  INDEX  1 

(Meter  * ) 

(Cels (us) 

(Celsi us) 

(Celsius) 

<Kq/M3> 

(Percent ) 

(Kq/Kq  > 

(Mill i bar ) 

(Mi  1  1  ibar  ) 

•  Kel  »M  2/3 > 

18.35 

12.586 

1 3 . 75? 

13.93? 

9.554E-03 

87.3? 

7.753F -03 

1 2 . 592 

14  .  420 

NO  DATA 

HEIGHT,  Z2 

POT  .TEMP  .2 

VIR  .  Ti-MP.2 

V.PflT.TLMP .2 

ABS. HUM  ID. 2 

REL .HUMID. 2 

SPFC  .HUMID 

2 

VAP  .  PWF.S  .  ;■ 

s  vap  pres  :* 

REF  1NDF  X  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/n3  > 

(Percent) 

( Kg/Kq  ) 

(Mill ibar ) 

■  Mi  1 1  ibar  i 

(Kel  .  « M - 2/3 ) 

9.20 

1 2 . 605 

13  866 

l 3 . y56 

9.596E-03 

87 . 02 

7  781E-U3 

1?  651 

1  4  53V 

NU  DATA 

«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


79050  41 730 
17:32:50  PST 
4  May  1979  (DAY  124) 


MARINE.  SURFACE  LAYER 
NHL  MICROME  TEUROLOCY 
SAN  NTCOIAS  ISIAND,  CAL 


PRINT  DALE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  (HANNFIS):  fj/Min 

DATA  AVERAGING  PLRIDD  i0  Min 

NOMFNCI  ATWRf  ,  1-UPPER  LFVEI  ,  2*lUUER  I  E  VEL 


»  PROFILE  CALCUI  ATIONS  BASED  ON  APOVF  OBSERVED  AND  CAl  CULATED  VALUES  (BUSINGER , 1973 )  : 


STABIL ity 


FLUX  PARAMETF-RS 

PRD)  11  E  SL  OPES 

(♦=UP  ,-  =  DOWN) 

SCALINC  PARAMETERS 

PAPTIAL  DERIVATIVES 

l «  =  I NC R  WITH  HEIGHT  1 

GRAD. RICHARDSON  NUMBER 
( ♦iSt4ble, --Unstable) 
-0.025  AT  CMH 

GFOMETR1C  MF AN  HFICHT 
(Meter )  G  “=(Z1*Z2>1/? 
12.99 

7/L  AT  GNH 
-0.031 

Z/ L  AT  10  METERS 
-0 . 024 


Z/L  AT  Z[ 
-0 . 044 


Z/L  AT  72 

-0.022 

MON I N-OBUKHOV  LFNGIH 
( Meter  s ) 

-4 . 125E  02 


MOMENTUM  Fl.UX 
(Nt/«2> 

-1 . 17F-01 

HUMIDITY  FI  UX 
(Kq/sec  m2) 

2.53F-05 

LA  t .HEAT  FLUX 
( Wa  1 1  s/m2 ) 

6.24F  01 

St.N .  HEAT  Fl.UX 
(Ua  1 t  x/m2 ) 

6.05E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Udtts/«2> 

-  1  .  O0E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt  s/m?  > 

-3.95E  01 


FRICTION  VC  LOCI TY 
( Meter*  -'sec  ‘ 

3. 078E-01 

SCALING  SPF.C  -  HUMD  . 
(Kq/Kq) 

6  .  658F-I1S 


SEAL  INC  POT .  TFMP . 
(Kel tin) 

1  576E-0? 


ROUGHNESS  LENGTH 
(Meters) 
8.826E-05 


DRAG  COEF  AT  1 0  MF  T£RS 
( D  i  Mens  i  on  1  e-.s  ) 
i  .  9.* fit  0  ( 


GINFRAL  FORM  :  DN/DZ r 
I  (  N I  -N?  )  )/  1 1  n(  71  /??  >■ 
(Zi«z2)i  ••?) 

N- WIND  SPl  Ft)  (  M,  ) 

Z  =  HE I GH  T  (Metprs) 

DUS  /D7  --  V37F-IJ2 


N-SPF  C  HUMIDITY  (kq'Kq) 
/  -  HE  U.HT  (Meter  *  ) 
P/.H/DZ^  -0.921-06 


N  POT  TFMP  (Kelvin) 
7 -HE  1 CHI  (Meters) 

DP  T/D71  -2  HE  03 


CENERAl  FORM  :  ’  N  '  SLOPE  = 

[  (l  nZl  -PSI)-<ln72-PSI  )  )/ 
( N 1 -N?  J 

N  =  y  1ND  5PF  ED  (  n/st"  ) 

Z  -  MF.  I  GH  T  (M)  Vert  Ai  is 
PSI =PG ! 1 

US  SLOPE  1301*  on 

N-SPEC .HUMIDITY  ( h  q /K  q  > 
7* HE  1  GH1  (M)  Vrrt.Aiis 
PSI *P  S 1 2 

SH  SL  OPE  -  8.1  '!  03 

N--POT  TEMP.  (Kelvin) 

7  =  HEIGHT  (M)  Vert  A  ms 
PSI -PSI? 

PlK  si  OPE  -  -  3.4  IE  0  1 

N  =  Ln  T  E  MP  ST  R  UC  <K*M  ?'3) 
7  =  HE  I  CM  T  (  M  )  Vet  t  A  m  s 
PSI  *NDNf. 

CT  ;>  SLOP  NO  DATA 


PSI1  AT  Zt=  0.140358 
PStl  AT  12-  0.07M06 
PSI2  AT  Zl»  0 . 0877 1 6 
PSI2  AT  Z2*  0 . 046774 


BOUrN  RATIO 
(no  units  ) 

0  .  097 


«  CENERAL  CONSTANTS: 


HISCElLANE  OUS 


VON  K ARMAN 
CONSTANT 
< No  units) 
0 . 4 


GRAVITATION  PROFILE 
ACCELERATION  TIJR  .  PRANDTL 
(M/sec  2)  NUMBER 

9,7959  0.7  4 


PROF  II  F 
TUR . SCHMIDT 
NUMBFR 
0  .74 


BUI  K  BULK 

SEN  HEAT  MOISTURE 

TRANSF  .CUFF  TWANSF  COIF 
0  V2F  -03  1.32E  -03 


AIR  BFNSITY 
< k q/e  1 ) 

1  2328 


•  CL  NERAL  NOTES: 

Accuracy  Imitation  eic  eeded  for  neasurertent  of  Profile  Slope  and/or  Partial  Derivative 
Conp  ii  tat  ion  e«ecut»*ri  by  insertion  of: 


AIR  SPI  <  If  IC  HEAT 
<  Ileal  /*q  Kel  > 
2.41 1.Uf  02 


SHI  -r,H2-  ♦/-  081  ^  Kq/Kq 


WATER  LAT  HFAT  VAP 
i  I  T  f  a  1  K  q  > 

5  9i)??E  P5 


*  CE'Nl  ;NUED  ON  NEXT  PAGE 
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RUN  NUMBER;  7905041730 

START  TIME.  17s 32; 50  PST 

START  DATE  t  4  Hay  1979  (DAY  124) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICRDHETEOROLOG ICAL  PARAMETERS  AT  TF.N  METERS  t 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  A/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WI  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(TsUio*) 

(Meter /sec ) 

(Celsius) 

(Kel.iM-2/3)  (Millibar) 

(Celsius) 

(Kel v in ) 

(Kelvin) 

(Kel v in  > 

(Kelvin) 

12.501 

7.47 

10.41 

NO  DATA 

1015.89 

13.735 

-1.233 

-1.135 

0.118 

0.216 

HEIGHT 

POT. TEMP . 

VIR . TEMP , 

V.POT.1EHP. 

ABS. HUMID. 

REL .HUMID. 

SPFC. HUMID. 

VAP .PRES  . 

S.VAP  PRES. 

REF. INDEX 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3) 

(Percent) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . aH-2, 3> 

10.00 

12.599 

1 3 . 852 

13.950 

9.591E-03 

87.05 

7 . 77BE-03 

12.644 

14.525 

NO  DATA 

*  BUI  K  AERODYNAMIC  CAl  ULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,I978); 


INFERRED 

STABILITY 


CRAD. RICHARDSON  NUMBER 
(♦^S  table,— Unstable) 
“0.095  AT  GMH 

CEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»(2t*Z2)l/2 
12.99 

Z/l  AT  GMH 
-0.111 

Z/L  AT  10  METERS 
-0 . 086 

HQNIN-QDUKHQV  LEN..'H 
(Meter *) 

-1 . 166E  0? 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


MOMENTUM  FLUX 
(Nt/«2> 

-7.72E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.28E-05 

LAT.HEAT  FLUX 
(Wstts/n2) 

5.64E  01 

SEN. HEAT  FLUX 
(Watts/ *2) 

1 .22E  01 

SKY  AND  SOLAR  HEAT  FLU! 
(Wat  ts/nP) 

-1  .OBE  02 

TOTAL  HEAT  BUDCET  FLUX 
(Wat  ts/n2) 

-3.93E  01 


inferred 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter */sec ) 

2  ■  5  0  3E- 0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7. 393E-05 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.916E-02 

ROUGHNESS  LENGTH 
(Meter*) 

4 . 042E-05 

DRAG  CQEF.AT  10  METERS 
(Dinen%ionle*%> 

1 . 123E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-6 . 264E-Q2 

WITH  ABS  HUMIDITY 
(Meter  Kg/*ec  «3> 

2 . 2B2E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
9.800E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3) 

1 .2331 

AIR  SPECIFIC  MEAT 
(ITcal./Kg  Kel . ) 
2.4I68E  02 

WATER  LAT.HEAT  VAP . 

<  ITcal ./Kg ) 

S.9024E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  ibar > 

13.763 

ABS. HUMID. AT  WT  LEVEL 
(Kg/r.3) 

1  .  191E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1017.09 


BOWEN  RATIO 
(no  units) 
0,217 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


CRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT . 
TEMP  . 

ROUCH . 
LENGTH 

DRAG 

COEF 

1 31 X 

1  31 X 

104X 

1 60X 

1  02X 

6Z 

57X 

262X 

52X 

108X 

SOX 

72X 

1  04X 

174X 

174X 

46X 

4SZ 

10PX 

6X 

16X 

147X 

23X 

68X 

125X 

43X 

40X 

•  CONTINUED  BE l  OU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041730 
17:32:50  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  HICROHETFOROLOCY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  <,/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPECTHE  hF ASWC  i'.EN .  E'.RORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1  : 


STAHIl  ITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GR AD. RICHARDSON  NUMBER 
( ♦-Stable,  —Unstable  > 
-0.055  10.02)  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«<Z1»Z2) 1/2 
12.97 

Z/L  AT  GMH 
-0.066  10  02) 

Z/L  AT  10  METERS 
-0.031  (0  02) 

HONJN-OBUKHOV  LENGTH 
(Meter*) 

-1  973E  0? 


MOMENTUM  FLUX 
(Nt/n2) 

-8.94E-02  (6.0E-021 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

2.34E-05  I  8 . 0E-061 

LAT.HFAT  FLUX 
<W«tf«/M2> 

3.77E  01  (? . 0E*O 1 ) 

SEN. HEAT  FLUX 

<W«tt*/ft2> 

9.14E  00  ( 3 . 0E *00 1 


TOTAL  HEAT  BUDGET  FLUX 
(Wafts/*?) 

-3.94E  01  ( 3 . 0E ♦O 1  ) 

BOWEN  RATIO 
(nn  unit*) 

0.174  (0.00) 


FRICTION  VELOCITY 
(Meter */*ec ) 

2.679E-01  [6.0E-021 

SCALING  SPEC  .HUM I D . 
(Kg/Kg  > 

-7.107E-05  I30F.-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-2  243E-02  1 2 . Of -02 1 

ROUGHNESS  LENGTH 
(Meter*) 

5.830E-0S  (60E-05) 


SKY  AND  SOLAR  HFAT  FLUK  DRAG  COEF. AT  10  MFTERS 
(W«tt*/n2)  (Meter* ) 

-1.08E  02  f 2.0£*atl  i.34/iP-«J  (4.0E-04) 


•  DIFFERENCE  BETWFEN  THE  PROFILE  AND  BULK  AFRODYNAHIC  DERIVED  PARAMETER  VALUFB  AS  COMPUTED  ViA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFABURFMf  NT  UNCERTAINTY  VAl  U€  (WHICH  EVER  ABSOLUTE  VALUE  18  LARGER).  ALL  VALUC8  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦•r-"; 


CRAD. RICH. 
NO. AT  CMM 

Z/l 

AT  1  OH 

MOMENTUM 

FLUX 

LAT  MEAT 
FLUX 

Bf N.HCAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  MEAT 
FLUX 

BOWEN 

RATIO 

FRICT ION 
VELOCITY 

3CL  SPEC 
HUMIDITY 

SCL  POT 
TEMP 

ROUCH 

LENGTH 

DRAG 

COEF 

64% 

61% 

24% 

6% 

34% 

0% 

ex 

36X 

12X 

5% 

57X 

4  1  X 

*  END  OP  RATA  RUN 
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MARINE  SURFACE  LAVER  MI CR ONE TEOROL OCICAL  EXPERIMENT 


NAVAL.  RESEARCH  t  ABORATORV 
AIMOSPHLRIC  PHV5ICS  BRANCH 
MAR  INF  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  m  •  MICROHETF-OROI  OCICAL  DATA  «  «  »  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


790504IQOC 
1«!  3:10  PS( 

J  8 ; 33 ; 2  0  PST 
A  May  1979  (DAY  124) 


ANALOG  CHANNFL  RAW  DATA  (AVERAGE  VDC > : 


Na.rtfl  No.fll  No. 02  No  .  03 

VOLT  .  Rfc  F  A  Tt  MP  .  SI  HOC  .  1  TEMP. STRUC.?  DFU  PQINT1 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  TALL  CHANNELS):  fe/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOUER  I.EVEL 


dew  points  uind  speedi  wind  speed2  bar. pres. 2  sky  rad. 


BULK  Ut  TEMP  AC  FREQUENCY  AC  VOl  TACT  MANUAL  FLAG  7ER0  REF. 


No  .  17 

VOLT .REF  .B 
6.205 


DIGITAL  CHANNFL  RAW  DATA  (AVERAGE ) : 

Not  No .2 

AIR  TEMP . 1  AIR  TEMP.2 

J  4 1  I  122353  1421  123423 


E5CARPMF NT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT /LENGTH  PATH(Meters)  (Volts) 
0,183  89  -0.009 


WS1EC 
(Coeff . ) 
0.992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSl  ATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR  . 
4.924 


US2EC 
(Coef f . ) 
0  .952 


MANUAL  FLAG  L  RROR  COUNT  DATA  BASE 


VOLT  .REF  .  DF.V  VOLT.  REF.  DEV  ZERO  REF.  DEV  AC  VOLT.  FLUX  AC  FREQ.  FLUX  AC  VOLTAGE  AC  FREQUENCY 


(No. scans)  (No. scans)  (No. scans)  A(No.).OCSV)  B(No.>. 005V)  (No. >. 002V)  (Nc.)5V>  (No.)]Hz)  (VAC)  (Hz) 

0  0  180  0  0  0  0  0  115.1  59.84 

*  OBSFRVED  MICROMETEORQL OGICAL  PARAMETERS  ( INCl  UOINC  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.235 


WIND  SPEEDI  DEW  PDINT1 
(Meter/sec:)  (Celsius) 


ATR  TEMP.2  UIND  SPEFD2  DEW  POINTS 


(Celsius) 

12.342 


(Meter/sec)  (Celsius) 


TEMP .STRUC. 1 
( Kel . kM'2/3 ) 
NO  DATA 

TEMP .STRUC. 2 
(Kel . kM-?/3> 
NO  DATA 


WIND  DIR  . 
(Deg . True) 
312.4 


BAR .PRES. 1  SKY  RAD  . 
(Mil  lib or )  (Wa tt/«2) 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL)  (Millibar) 


«  CAT  CHEATED  MICRUMETEIJROLOG  ICAL  F’  ARAMETERS  : 

HEIGHT,  ZI  POT. TEMP. 1  VIR.TFMP.l  V. POT. TEMP. 1  ABS. HUMID. 1  REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.t 


(M-ters)  (Celsius) 

18.33  12.415 


HEIGHT,  Z2  POT.  TEMP. 2 


(Celsius) 

13.577 


(Celsius) 

13.757 


(Kg/«3) 

9.534E-03 


(Per cen t ) 
80.06 


(Kg/Kg) 

7.731E-03 


(Millibar) 

12.557 


BULK  UT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.668  285.449 


S. VAP.PRES.t  REF. INDEX  1 
(Millibar)  <  Kel . *N-2/3 ) 
14.260  NO  DATA 


VIR.TEMP.2  V. POT .TEMP .2  ABS. HUMID.?  REL. HUMID. 2  SPEC . HUMID . 2  VAP . PRES , 2  S . VAP . PRES . 2  REF . INDEX  2 


(Meters ) 
9 . 20 


(Celsius) 
1 2 . 432 


(Celsi us) 
13.688 


(Celsius) 

13.778 


<  Kg/n3  > 
9.565E-03 


(Percent ) 
87 . 67 


(Kg/Kg  ) 
7.752E-03 


(Mi  llibar  > 
12.603 


(Millibar)  <Kel*M-2/3) 
14.376  NO  DATA 


CONTINUED  BELOW 


RUN  NUMBER:  7905041800 

START  TIME.  18.  3: ID  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROL.OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Hin 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOUER  LEVEL 


A  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  CULATED  VALUES  < BUSINGER , 1 973 ) : 


FLUX  PARAMETERS 
DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
< ♦•INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable, --Unstable) 
-0.029  AT  GMH 

C.FOMF  TRIG  MEAN  HFIGHT 
(Meter)  GMH*  <  Z 1 *Z? ) 1 /? 
12.79 

7'L  At  GMH 
-0 . 037 

Z/L  AT  50  MFTFRS 
-0  .  i)2H 

2,  L  A  i  Z  J 
-  0  .  n  •,:> 


//L  AT  Z? 

-0,026 

MON IN- OBUKHOV  LENGTH 
i He  r  *r *  ) 

-3.5491  02 


MOMFNTUM  FLUX 
<Nt/e2) 

-9.33F  -02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

?.?8E-Q5 

LA  I.  HEAT  FLUX 
(Uatts/n2) 

5.6  «  01 

SF  N . HEAT  FI  UX 
(Wat  ts/«2) 

4.97E  00 

SKY  AND  SOLAR  MFAT  FLUX 
<Watt*/n?> 

2.74E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2  > 

3.39F  01 


FRICTION  VELOCITY 
<Meters/*ec  > 

5 . 751E-0 1 

SCALING  SPEC . HUMD . 
<Kg/Kg) 

-A.713E-05 


SCALING  POT.  TEMP. 
(Kel win ) 

-  1  , 44BE-02 


ROUGHNESS  LENGTH 
(Meter*) 
5.818F-05 


DRAG  COEE.  AT  10  MFTERS 
(t>  men  it  unless) 

1 . 7l3E  U3 


GENERAL  FORM : DN/DZ- 
( (N1-N2) i/(Ln<Zl/Z2>* 
(Z1«Z2)1 721 

N=UIND  SPEED  <M/sec) 
Z-HEIGHT  (Meter*) 
DUS/DZ-  4.74E-02 


N-SPEC. HUMIDITY  <Kg/Kg) 
7-HEIGHT  (Meter*) 
DCH/DZ-  -8 . 92E-06 


N=POT .TEMP . (Kelvin) 
Z-HE IGHT  (Meters) 
DPT/DZ-  -I.92E-03 


GENERAL  FORM :' N ' SLOPE- 
l <LnZT“PSI)-(LnZ2-PSI))/ 
1NI-N21 

N-UIND  SPEED  (M/*ec) 
Z-HEIGHT  (M)  Vert. A*i* 
PSI-PSI1 

US  SLOPE-  1.45F  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICHT  (M>  Vert. An* 
PSI-PSI2 

SH  SLOPE-  “0.O5E  03 

N-POT .TEMP . (Kelvin) 
Z-HEICHT  (M)  Vert. Ail* 
P5I-PSI2 

PTK  SLOPE-  -3.73E  01 

N-LnTEMP .STRUC. (K*H-2/3) 
Z-HEICHT  (H)  Vert. Ail* 

PS I -NONE 

CT2  SLOPE-NO  DATA 


PSIl  AT  71*  0 . 159419 

PS  II  AT  72=  0.0872V) 

PS12  AT  Zl *  0 • 100069 

PS  12  A1  Z2-  I). 053793 


BOWFN  RATIO 
(nn  units) 
fl  .  088 


G» NERAL  CONSTANTS 


VON  K ARMAN 
TONSTANT 


GRAVITATION  PROF  1L  F  PROFILE  BULK 

ACCFI  FRAT  ION  TllR  ,  PRANDTL  TUR.  SCHMIDT  SFN  HEAT 


BULK 

MOISTURE 


(M/sec  2) 
9 . 7959 


TRAN5F. CHEF,  TRANSF.COEF. 


■  G  NERAL  NUT»'J: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivativ 
Computation  executed  by  insertion  of: 

SHI  SH2-  ♦/-  .081-3  Kq/Kq. 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/n3> 

1 . 2336 

AIR  SPECIFIC  MEAT 
< ITcal . /Kg  Kel . ) 
2.4167E  02 

MATER  LAT . MEAT  VAP . 
( ITcal ./Kg) 

3.9036E  03 


•  CONTINUED  ON  NF XT  PAGF 
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RUN  NUMBER:  7905041000 

START  TIME.  IB:  3:10  PST 

START  DATE:  4  Hay  1979  < DAY  124) 


MARINE  SURFACF  LAYER 
NRL  MICNOMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  < ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Cel  si u* ) 
12.329 

HEIGHT 
<  Meters) 
10.00 


HIND  SPEED 
(Heter/sec ) 
7.15 

POT. TEMP. 
(Celsius) 

1 2 . 427 


DEW  POINT 
(Celsius) 
10.35 

VIR.TKMP • 
(Celsius) 
13.674 


TEMP . STRUC .  BAR. PRES. 

< Kel  . xM-2/3 )  (Millibar) 
NO  DATA  1015.91 


V. POT. TEMP. 

(Celsius) 

13.772 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.660  -1.339 


ABS .HUMID. 
( Kq/«3 ) 
9.562E-03 


REL. HUMID. 
(Percent ) 
87.72 


SPEC. HUMID. 
(Kg/Kg  > 

7 . 749E-03 


POT-WT  TEMP 
( Kelvin ) 

-1 .241 

VAP .PRES  . 
(Mi 1 liber s ) 
12.598 


»  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978); 


INFFRRED 

STABILITY 


FLUX  PARAMETERS 
(♦•UP ,-*DOUN) 


INFFRRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


VIR-WT  TEMP 
(Kelvin) 

0 . 006 

S.  VAP. PRES. 
(Millibars) 
14.362 


V. POT-WT  TEMP 
(Kelvin ) 

0.104 

REF. INDEX 
(Kel . iM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,~=Un«tabl@> 
-0.117  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= ( Z1 *Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.135 

Z/L  AT  10  METERS 
-0.104 

MONIN-OBLIKHOV  LENGTH 
(Meters) 

-9.590E  01 


MOMENTUM  FLUX 
<Nt/rt2> 

-6.95E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2. 17E— 05 

LAT.HEAT  FLUX 
(Wat  ts/nZ) 

5.36E  01 

SFN.HEAT  FLUX 
(Wa  t  ts/«2) 

1 .27E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wet  ts/n2> 

-2.74E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/«2> 

3.88E  01 


FRICTION  VELOCITY 
(Meters/sec) 

2.374E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.397E-05 

SCALING  POT. TEMP . 

(Kel  vin ) 

-4.281E-02 

ROUGHNESS  LENGTH 
(Meters) 

3 . 269E-05 

DRAG  COFF.AT  10  METERS 
(Dinensionless) 

1  •  1 02E-03 


WITH  LONG,  VELOCITY 

(Meter2/sec2) 

-5.635E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  h3> 

2. 167E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

1 . 0 1 6E-02 


AIR  DENSITY 
(Kg/n3 ) 

1 .2339 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4167E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.9034E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.695 

ABS. HUMID. AT  WT  LEVEL 
<Kg/n3) 

1 .166E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1017.1 l 


BOWEN  RATIO 
(no  units) 
0.237 


•  MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-1: 


CRAD . RICH . 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HF AT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGT  H 

COEF. 

I43X 

143X 

113X 

165X 

I1U 

0X 

105X 

276X 

57X 

108X 

55X 

77X 

113X 

170X 

170X 

46X 

45X 

90X 

ex 

29X 

1  44X 

23X 

68X 

121X 

43X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041800 
10:  3:10  PST 
4  May  t979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRI.  HI CROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOS I TF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  Of  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  1 : 


STABIl ITY 


FLUX  PARAMETERS 

(♦•UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦^Stable, — Uneiable) 
-0.069  (0  .  0?)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GNH»( Z1 »Z2) 1/2 
12  99 

Z/L  AT  GMH 
-0.QB2  10.0?) 

7/L  AT  10  METERS 
0  063  (0.0?) 

MON IN -OBUKHOV  LENGTH 
(Met ere  > 

-I . 591E  0? 


MOMENTUM  FLUX 
(Nt/n2) 

-7.64E-02  I6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  «2) 

2.1VE-05  1 8 . QE-06 ) 

LAT.HEAT  FLUX 
(Watt  s/n2 ) 

5.41E  01  (2.0E+01) 

SEN. HEAT  FLUX 
( Wet  t«/n2> 

9.07E  00  [3. 0 E ♦ 0 0 ] 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n?) 

-2.74E  01  t  ? . 0E  +  0 1 ) 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  Mi/n?) 

3.77F  01  [3.0E+01J 

BOWEN  RAT  TO 
(no  unite) 

0.196  (0.08) 


FRICTION  VELOCITY 
(Meter  e/sec > 

2.483E-01  [6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.132E-05  l 3 . OF- 05) 

SCALING  POT. TEMP. 
(Kelvin) 

-? . 330E-02  I2.0E-02J 

ROUGHNESS  LENGTH 
(Meter*  > 

4.I86E-05  I6.0E-05) 

DRAG  COEF.AT  10  MFTERS 
(Meter*) 

1  262f  03  14. 0E-04) 


*  DIFFERENCE  BF TWEEN  TMF  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VAl  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  C0MP09ITF  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-*: 


GRAD. RICH 
NO. AT  CMH 

Z/L 

AT  I0M 

MOMENTUM 

ELUK 

LAT.HEAT 

ELUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  MEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL  POT . 
TEMP  . 

ROUGH. 

LENGTH 

DR  AC 

COEF 

64X 

61 X 

17X 

3X 

43X 

OX 

8X 

42X 

ex 

5X 

65X 

32X 

27X 

i 


•  IMD  Of  DATA  DIM 
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MARINE  SURFACE  LAYER  HICROMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  MICROHETEOROl.OGICAL  DATA  •  «  *  » 


RUN  NUMBER i 
START  TIME i 
END  TIME i 
START  DATE: 


7905041830 
18)33:30  PST 
19:  3:40  PST 
4  May  1979  < DAY  124) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC) : 


No  .00 

VOLT. REF. A 
6.205 


No. 01  N«  ,  02  No. 03 

TEMP . STRUC . 1  TEMP . STRUC . 2  DEW  POINT  1 
0.000  0.001  5.143 


No  .  04 

DEW  P0INT2 
5.160 


No.  05 

WIND  SPEED1 
3.759 


No  .06 

WIND  BPEED2 
3.623 


No.  07 
BAR .PRES. 2 
4.999 


No  .08 
SKY  RAD. 
-0.070 


No  .  09 
WIND  DIR. 
4.939 


No. 10  No. 11  No. 12 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
3.955  3.820  2.500 


No. 13  No. 14 

MANUAL  FLAG  ZERO  REF. 

0.001  0.001 


No  .  15 
SPARE  A 
0  .  001 


No.  16 
SPARF  B 
0  .  001 


NO  .  17 

VOLT. REF. B 
6.205 


«  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE) i 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND  WIND  SPEED 


ESCARPMENT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP  .  1  AIR  TEMP. 2 

1411  124068  1421  125019 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT /LENGTH  PATH(Mstsrs)  (Volts) 
0.183  91  -0.009 


DP2FCAL 
(Volts) 
0 . 000 


WTBFCAL 
(Volts) 
0  .  000 


WS1EC 
(Coef  f ,  ) 
0 .992 


US2EC 
(Coef f . ) 
0.952 


«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENCINFERINC  UNITS ; 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scons)  (No. scons)  (No. scons) 
0  0  1  BO 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV 
A ( No . > . 0 05V )  B< No .  > . 005V )  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE 
(No.)SV)  (No.)lHx)  (VAC) 

0  0  115.1 


PC  FREQUENCY 
(Hz  ) 

59 . 82 


«  OBSERVED  MICROMETEOROLOG1CAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP. I 
(Cslsius) 
12.407 


WIND  SPEED1 
(Mstsr/sac ) 
7.25 


DEW  PQINT1 
(Cslsius) 
10.39 


TEMP .STRUC. 1 
(Ksl . kM-2/3) 
NO  DATA 


WIND  DIR. 

<  Dsq . Tr  us> 
312.9 


BAR . PRES . 1 
(Millibar  ) 
1014.90 


SKY  RAD. 
<Watt/«2> 
9.82E  00 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Cslsius)  <  Ksl v in ) 

13.598  285.614 


AIR  TEMP. 2 
(Cslsius) 
12.502 


WIND  SPEED2 
(Mstsr/ssc ) 
6.81 


DEW  P0INT2 
(Cslsius) 
10.44 


TEMP .STRUC.  2 
(Ksl . xM-2/3) 
NO  DATA 


*  CALCULATED  HICROMETEOROLOGICAL  PARAMETERS: 


TIDE  TABLE 
(Mstsr  MSL > 
0.27 


BAR  PRES. 2 
(Mi  1 li bar  > 
1016 . 00 


HEIGHT,  21 
( Mstsr s) 
18.35 


POT, TEMP . 1 

(Cslsius) 

12.587 


VIR.TFMP.l 

(Cslsius) 

13.756 


V. POT. TEMP . 1 

(Cslsius) 

13.935 


APS .HUMID. I 

(Kq/«3) 

9.574E-03 


REL. HUMID.  1 
(Psr cent  > 
87.49 


SPEC. HUMID. 1 
( Kg/Kq ) 
7.769E-03 


VAP .PRES. 1 
(Millibar > 
12.617 


S. VAP. PRES. 1 

(Millibar) 

14.431 


REF.  INDEX  1 
( Ksl . »H— 2/3) 
NO  DATA 


HEIGHT,  22 
(Mstsrs) 
9.20 


POT. TEMP. 2 

VXR .TEMP  .2 

V. POT. TEMP. 2  ABS . HUMID . 2 

REL. HUMID. 2 

SPEC. HUMID. 2  VAP. PRES. 2 

S. VAP. PRES. 2  REF. INDEX  2 

(Cslsius) 

(Cslsius) 

(Cslsius)  (Kg/ m3  > 

(Percsnt ) 

(Kg/Kg) 

(Millibar ) 

(Millibar ) 

(Ksl.aM  2/3) 

12.592 

13.855 

13.946  9.61  IE-03 

87 . 22 

7.793E-D3 

12.671 

14.537 

NO  DA’. A 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905041 830 

START  TIME:  18:33:30  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1 “UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINCER , 1973) : 


STABIl  ITY 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SI  OPES 
( ♦- INCR .WITH  HEIGHT  ) 


GRAD. RICHARDSON  NUMBER 
( ♦-St  ab Is,  — Unstable > 
-0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Mstsr)  GMH-(Zl«Z2>t/2 
12.99 

Z/L  AT  CHM 
-0017 

Z/L  AT  10  METERS 
-0.013 

Z/L  AT  Z1 
-0.024 

Z/L  AT  Z2 

-0.012 

MON IN-OBUKHOV  LENGTH 
(Mstsrs) 

-7.767E  02 


MOMFNTUM  FLUX 
<Nt/«2> 

-B.79F-02 

HUMIDITY  FLUX 
(Kg/ssc  m2) 

2.14E-05 

L AT. HEAT  FLUX 
(Uat  ts/*2 ) 

5 . 2AE  01 

SEN. HEAT  FLUX 
(Watts /m2) 

2.16E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/n2> 

9.B2E  00 

TOTAL  HEAT  BUDGFT  FLUX 
< Wa  t  ts/«2> 

6.4BE  01 


FRICTION  VELOCITY 
(Meter s/sec ) 

2 • 671E-0 1 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.4B6E-Q5 


SCALING  POT.  TEMP. 
(Kslvin) 

-6.486E-03 


ROUGHNESS  LENGTH 
(Mstsrs) 

5 . 201E-05 


DRAG  COEF.  AT  !0  METERS 
< D i nsnsi onlSHH ) 
l .7S9E-03 


GENERAL  FORM : DN/DZ- 
[ ( N 1 -N2 ) 1 / I Ln ( Z 1 / Z2 ) • 
(Z1*Z2) 1/21 

N-WIND  SPEED  (M/ssc ) 
Z-HE1GHT  (Mstsrs) 
DWS/DZ-  4.86E-02 


N-SPEC. HUMIDITY  (Kq/Kg) 
Z-HEIGHT  (Mstsrs) 
DSH/DZ-  -8.92E-06 


N-PQT , TEMP . (Ksluin) 
Z-HEIGMT  (Mstsrs) 
OPT/DZ-  -8.92E-04 


GENERAL  FORM: 'N'SLOPE- 
l (LnZl-PSI)-(LnZ2-PSI ) )/ 
IN1-N21 

N-WIND  SPEED  (M/ssc) 
Z-HEIGHT  (M)  Vert.Aais 
PSI-PSU 

WS  SLOPE-  1.30E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICMI  (M)  Vsrt.Ans 
PS1-PSI2 

SH  SLOPE-  -8.33F.  03 

W-POT.TEMP. (Ksl « in  > 
7-HEIGHT  (M)  Vsrt.Ans 
PSl-PSl? 

PTK  SLOPE-  -B.33E  01 

N-LnTEMP .STRUC . <K«M-2/3) 
Z-HEIGHT  (M)  Vert. A*i* 
PS! -NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl-  0.080216 
P8I I  AT  Z2-  0.042149 
P8I2  AT  Zl-  0.049357 
P8T2  AT  Z 2-  0.025643 


BOWFN  RATIO 
(no  units) 
0.041 


•  GENERAL  CONSTANTS : 


M1SCELLANE OUS 


VOW  K ARMAN 
CONSTANT 
< Nt  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/SSC  2)  NUMBER 

9 . 7959  0 . 74 


PROFILE 
TUR .SCHMIDT 
NUNBFR 
0.74 


BULK 

SFN  HEAT 
TRANSF.COEF 
0 .92E-03 


BULK 

MOISTURE 
TRANSF.COEF 
1 .32E-03 


AIR  DCN8ITY 
(Kg/n3  > 
l . 2329 


s  GENERAL  NOTE!: 

Accuracy  Ilnitatltn  sacesded  for  nsasursnsnt  if  Profilm  Slaps  and/ar  Partial  DsMvativs. 
Casputailan  tascutsd  by  lnssrtian  af : 


AIR  SPECIFIC  HEAT 
(  Heal  /Kg  Ksl . ) 
2.41 68E  02 


SHI-8H2-  ♦/-  . I8F-3  Kg/Kg. 
PTK1-PTK2-  ♦/-  .008  Ksl. 


WATER  LAT.MEAT  VAP. 
(ITcal ./Kg) 

5.9027E  05 


#  continued  m  next  pace 
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RUN  NUMBER)  7905041030 

START  TIME:  18:33:30  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  JHANNEIS >  :  *>/Min 
DATA  AVERAGING  PERIOD:  30  Min 


ESTIMATED  MICROMCTFOROLOGICAL  PARAMETERS  AT  TFN  METERS: 

AIR  TEMP.  WIND  SPEED  DEW  POINT  TEMP.STRJC.  BAR. PRES.  BULK  WT  TEMP  AIR-WT  TEMP  POT-UT  TEMP  VIR-WT  TEMP  V.POT-WT  TEMP 

(Celeiue)  (Meter/*ec>  (C#l*iu*>  (Kel  .  iM-2/3)  (Millibar!  (Cel*iu%>  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

12.490  6.86  10.43  NQ  DATA  101390  13.590  -1.100  -1.010  0.243  0.343 

HEIGHT  POT. TEMP.  VIR . TEMP .  V. POT. TEMP,  AES. HUMID.  REL. HUMID.  SPEC.HUMIT  VAP. PRES.  S. VAP. PRES.  REF. INDEX 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3>  (Percent)  (Kg/Kg)  (Millibars)  (Millibars)  (Kel.*M-2/3> 

10.00  12.508  13.843  13.941  9.607E-03  07.23  7.79DE-03  12.665  14.515  NO  DATA 

BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL,1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (+-UP DOWN)  SCALING  PARAMETERS  VELOCITr  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦“Stable, -=Un stable) 
-0.112  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH“ (21*22)1/2 
12.99 

Z/L  AT  GMH 
-0.130 

Z/L  AT  10  METERS 
-0.100 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 0  03E  02 


MOMENTUM  FLUX 
<Nt/n2> 

-6.29E-02 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1  99E-D5 

LAT.HFAT  FLUX 
(Wat  ts/n2) 

4.92E  01 

SFN.HEAT  FLUX 
(Uatts/n2) 

1 .03E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Watts/n2) 

9.82E  00 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/«2> 

6.95E  01 

BOWFN  RATIO 
(no  units) 

0.212 


FRICTION  VELOCITY 
(Meters/sec ) 

2.259E-01 

SCALING  SPEC. HUM ID. 
(Kg/Kg) 

-7.  I53E-05 

SCALINC  POT .TEMP , 
(Kelvin) 

-3 . 708E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.663F-05 

DRAG  COFF.AT  10  METERS 
(Dimension  less) 

1 . 083E-03 


WITH  LONG.  VELOCITY 
(Meter 2/sec2 ) 

-5 . I 03E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3) 

1 . 993E-05 

WITH  POT  .TEMPERATURE 
(Meter  Kel . /sec  > 
0.377E-O3 


AIR  DENSITY 
(Kg/n3) 

1  .2332 

AIR  SPECIFIC  HEA7 
(ITcal ./Kg  Kel . ) 
2.4168E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9025E  05 

VAP. PRES. AT  WT  LFVEL 
(Millibar ) 

15.624 

ABS. HUM ID. AT  WT  LEVEL 
(Kq/«3) 

1  . 181E-0? 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar ) 

1017.10 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-“: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL.POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

190X 

1 90X 

1I1X 

166X 

1 66X 

I2X 

135X 

332X 

56X 

itox 

1  10Z 

76X 

1  MX 

180% 

1  BOX 

46X 

46X 

1  08X 

12X 

37X 

154X 

23X 

69X 

1  31  X 

43X 

40* 

CONTINUED  BELOW 


RUN  NUMBER:  7905041830  MARINE  SURFACF  LAYER  PRINT  DATE:  11  JUN  I960 

START  TIME:  18:33:30  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNFLS ) :  6/Min 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MF  ASURF  ME  NT  ERRORS 
WITH  THE  LOWLR  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  J : 

FLUX  PARAMETERS 

STABIl  ITY  (♦•UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  HOMENTUH  FLUX  FRICTION  VELOCITY 

( ♦“Stable, -«Un»tab  1* )  (Mt/«2)  ( Meter*/*ec  ) 

-0  064  {0.021  AT  GMH  -7.03E-02  (6.0E-021  2.380E-01  16.0E-021 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  CHH*( Z1 «Z2) 1 /?  (Kg/»ec  *2)  <Kq/Kg) 

12.99  2.02E-05  (8.0F-C6)  -689AE-05  13.0E-05) 

LAT.HFAT  FLUX  SCALING  POT . TEMP . 

<Watt»/«2)  (Kelvin) 

5.00E  01  l?.0E^011  -2 . 050E-02  12.0E-021 

SEN. MEAT  FLUX  ROUGHNESS  LENGTH 

<Watt*/«2>  (Meter*) 

7.19E  00  13.0E+001  3.585E-05  C6.0E-05) 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  MFTERS 
(Wat  t«/n2 )  (Meter*) 

9  82E  00  1 2 . 0E*01 J  1.262E-03  [4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
<Wa»te/«2) 

6.05F  01  ( 3 . 0E*0 1 1 

BOWFN  RATIO 
(no  unite) 

0.158  (0  08) 


DIFFERENCE  BF TWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMFTER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  TMF 
ABOVE  NF'CHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  ,  PERCENT  DIFFERENCE  AND  ARE  ’♦•r-‘i 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SF N  HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL  SPEC  SCL.POT.  ROUGH.  DRAG 

NO. AT  GMH  AT  10M  FLUX  FLUX  FLUX  FI  UX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF  . 

7BX  73X  19X  41  39X  OX  4X  58X  9X  3X  73X  22X  30X 


Z/L  AT  GMH 
-0  075  (0  02) 

7/L  AT  10  METERS 
-0  058  (0.02J 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1  738E  02 


END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME TEORQLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
A1MOSPHFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NIC0LA5  ISLAND,  CALIFORNIA 

*  •  *  »  MICROME TEOROL OGICAL  DATA  •  *  •  # 


RUN  NUMBER: 

7905041900 

PRINT  DATE : 

11  JUN  1980 

START  TIME; 

19:  3t50  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIME; 

19:34:  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE; 

4  May  1979 

(DAY  124) 

NOMENCLATURE 

1 -UPPER  LEVtL ,  2-LOWER  LEVEL 

■  ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC) 

No  .  00 

No  .  01 

No  .02 

No  ,  03 

No  .  04 

No  .  0L 

Nc  .  06 

No. 07  No. 08 

No  .  09 

VOLT. REF. A 

TEMP .STRUC. 

TEMP. STRUC. 

2  DEW  POINT1 

DEW  P0INT2 

WIND  SPEEDl 

WIND  SPEED2 

BAR. PRES. 2  SKY  RAD. 

UIND  DIR. 

6.205 

0  .000 

0.001 

5.173 

5.190 

3.758 

3.634 

5.004  -0.097 

5.014 

No  .  1  0 

No  .  11 

No.  12 

No  .  13 

No  .  14 

No  .  15 

No.  16 

No  .  17 

BUi  K  Wf  1 EMP 

AC  FREQUENCY  AC  VOL  TACE 

MANUAL  FLAG 

7ER0  REF. 

SPARE  A 

SPARE  B 

VOLT .REF. B 

3 . 096 

3 .  6P5 

2.508 

0.001 

0.001 

0 . 001 

0  001 

6 . 205 

*  DIGITAL  CHANNEL  RAW  DATA 

< AVERAGE ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL  US1EC 

US2EC 

AiR  TEnP  .  i 

AIR  TEMP. 2 

HF I GHT /LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts)  (Coeff.) 

(Coeff . ) 

1411  125044 

1421  125948 

D  .  183 

93 

-0 .009 

0  .  000 

0.000  0 . 992 

0 .952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERRUR  COUNT 

DATA  BASF 

VOLT .REF. DEV 

VOL  T .REF , DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(Ne . scan*) 

(No • scan* ) 

A ( No . ) .005V) 

B ( No . ) .005V) 

(No . > . 002V) 

(No . >5V> 

(No.)lHD  (VAC) 

(Hz) 

0 

0 

180 

0 

0 

0 

0 

0  115.1 

59.82 

*  OBSERVED  UlLtiOrtE  lEQROl  OGICAL  PARAMETERS  ( I  NCI  USING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TfcrtP.l 
(Celsius) 
13.504 

WIND  SPEEDl 
(Me ter /sec  > 
7.25 

DEW  POINT  1 
(Celsius ) 
10.57 

TF.MP  .STRUC  .  1 
(Kel . xh-2/3  > 

NO  DATA 

UIND  DIR . 
(Deg .True) 
315.5 

BAR . PRFS  .  1 
(Millibar) 
1014.97 

SKY  RAD. 

(Wat  t/n2) 
1.35E  01 

BULK  WT  TEMP 
(Celsius) 

13 . 541 

MEAN  AIR  TEMP 
(Kelvin ) 

285.71 0 

AIR  TEMP . 2 
(Celsius) 
t2 . 595 

WIND  SPEFD2 
( Meter/sec  > 
6.63 

DEW  P01NT2 
( Celsius  > 
10.61 

TEMP .STRUC. 2 
(Kel . xN- 2/3 ) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.23 

BAR .PRES. 2 
(Millibar  > 
1016.07 

*  CALCUt ATfcO 

MICNOMETE UROLOGICAL  PARAMETERS: 

Ht ICHT ,  Z\ 
(Meters) 

1  fc  -  35 

POT. TEMP . 1 

(Celsius) 

12.684 

VIR . TEMP.  1 

(Celsius) 

13,870 

V. POT. TEMP. 1  ABS. HUMID.! 
(Celsius)  (Kg/m3) 

14.050  9 . 687E-03 

KEL. HUMID.  1 
(Percent  > 
87.98 

SPEC. HUMID. 
(Kq/Kg  > 

7  863E-03 

1  VAP. PRES. 1 
(Millibar > 
12.771 

S. VAP. PRES. 1 
(Mi  llibar ) 
14.515 

REF. INDEX  1 
(Kel. *H-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meter*) 
9.20 

POT . TEMP .2 

(Celsius) 

12,685 

VIR .TEMP .2 

(Celsius) 

13.965 

V. POT. TEMP. 2  ABS. HUMID. 2 
(Celsius)  (Kg/m3) 

14.055  V.721E-03 

REL . HUMID . 2 
(Percent ) 
87.70 

SPEC .HUMID. 

(Kg/Kg) 

7.6B5E-03 

2  VAP. PRES. 2 
(Mil  1 lbar ) 
12.819 

S.  VAP.  PRES,  2 
(Millibar  > 
14.617 

REF. INDEX  2 
(Kel ■ kM-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATF.: 


7905H41900 
19:  3:50  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl. 


PRINT  DATE:  It  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERACINC  PFRIOD:  30  M)n 
NOMENCLATURE:  1 -UPPER  LEVEL,  2* LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUFS  < BUSINGER , 1973) : 


STAH7I  ZTY 


FLUX  PARAMETFRS 

(♦=UP,-»DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( +-INCR . WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,  --Unstable  > 
-0.014  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH- ( Z1 »72) l /2 
12.99 

//L  AT  GMH 
-0.018 

Z/L  AT  |0  MFTERS 
-0.014 

Z/L  AT  Z! 

-n.026 

Z/L  AT  72 
-0.013 

MONlN-OBLJKHOV  LENGTH 
(Meter* ) 

-7.071E  02 


MOMENTUM  FLUX 
(Nt/m2> 

-8. 05F-G2 

HUMIDITY  FLUX 
<Kq/*ec  *2 > 

2.05E-05 

LA  T  .  HEAT  FLUX 
(Watt  s/m2 ) 

5.06E  01 

SEN.  HEAT  FLUX 
(Ua  t  t*/m2) 

2.07E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/m2> 

135E  01 

TOTAL.  HEAT  BUDGF  T  FLUX 
(Watt*/m2) 

6.62E  01 


FRICTION  VELOCITY 
(Meters/sec  ) 
2.556E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg ) 

-6.506E-D5 


SCALING  POT.  TEMP, 
(Kelvin) 

-6.506E-03 


ROUGHNESS  LENGTH 
(Meter*) 
4.3R9E-0T. 


DRAG  COEF.  AT  10  METERS 
(l)iM«n*i  on  leu ) 

1 .6121  03 


GENERAL  F ORM : DN/DZ  = 

I (N1-N2) l/LLn(Zl/Z2>» 
( Z1 *Z2 ) 1 /21 

N-WIND  SPEED  <M/*ec ) 
Z-HEIGHT  (Meter* ) 
DWS/DZ-  4.62F-02 


N*SPEC. HUMIDITY  (Kg/Kq) 
Z-HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -8.92E-04 


GENERAL  FORM:'N'SLOPE® 

[ (LnZ1-PSI)-(LnZ2-PSI )  1/ 
IN1-N2) 

N-WIND  SPEED  ( M/sec > 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSIl 

WS  SLOPE®  1.57E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z* HEIGH T  <M)  Ver 1 .Axis 
P5I-PSI2 

SH  SLOPE-  -8.31E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  <M)  Vert.  Ans 
PSI-PSI2 

PTK  SLOPE-  -0.31E  01 

N-LnTEMP .STRUC  (KxM-2/3) 
7-HEIGHT  <M>  Vert. Axis 
PSI-NONE 

CT2  SU1PE-NO  DATA 


PSI1  AT  ZL 
PSI1  AT  Z?> 
PSI2  AT  71- 
PSI2  AT  72- 


0  ,  087350 
0 .046075 
0 . 053R53 
0 .02R067 


BOWEN  RATIO 
(no  unit*) 

0 . 041 


*  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATION 
< M/sec  P) 
9.7959 


PROFILE 
TUR  .  PRANDTl 
NUMBFR 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBFR 
0.74 


BULK 

SEN  HEAT 
TRANSF .  COT  F 
0 .92r-03 


BULK 

MOISTURE 
7RANSF.COEF 
1  32E-03 


AIR  DENSITY 
<Kg/m3) 

1 .2325 


•  GFNERAL  NOTF'l: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of i 


AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel . > 
2.4170E  02 


SMI  -SH2*  ♦/-  .  O0L  -J  Kg/Kq. 
PTK1-PTK2-  ♦/-  000  Kel . 


WATER  LAT.HEAT  VAP . 

(ITcal. /Kg) 

5.9022E  05  i 

\ 


i 


0  CONTINUED  ON  NFXT  PAGF 
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RUN  NUMBER  :  790 5041900 

START  TIME:  19:  3:50  PUT 

START  DATE:  4  May  197V  (DAY  1?4T 


MARINE  SURE ACF  LAYER 
NRL  M ICR ONE TE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS  1 :  6/M» 

DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMET EOROLOGICAl  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRES , 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Me ter /sec  > 

(Celsius! 

(Kel . mH-2/3> 

(Millibar! 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

12  584 

6.80 

10,61 

NO  DATA 

1015.97 

13.541 

-0.957 

-0.059 

0  412 

0.510 

HEIGHT 

POT. TEMP . 

VIR.TEMP. 

V. POT. TEMP . 

ABS. HUMID. 

REL  HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S  .VAP  PRES  . 

REF. INDEX 

( Meter  * ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/*3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel - *M-2/3) 

10.00 

12,682 

13.953 

14 . 051 

9 .717E-03 

07.74 

7 . 8B2F-03 

12.014 

14.605 

NO  DATA 

*  SC  ft  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  ftf  TERS  (FRIEHE  £ 7  AL,t978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRF  D  MEAN  VERTICAL 

STABILITY  <  ♦  ’UP , -*DOWN>  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


PR AD. RICHARDSON  NUMBER 
( testable, -=Uns table) 
-0,098  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Mater  )  GMH“- ( Z  1*Z2 )  1/2 
12.99 

Z/L  AT  GMH 
-0.114 

'.'/L  AT  10  METfRS 

' 0  .  0B9 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 140E  02 


MOMENTUM  FLUX 
<Nt/n2> 

-6.33E-02 

HUMIDITY  FLUX 
(Kg/sec  «2) 

1 . BSE-03 

L AT. HE AT  FLUX 
(Wa  t ts/«2 ) 

4.60E  01 

SEN  .  HEAT  FLUX 
(Watts/n2) 

9.28F  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n?) 

1  35E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/«2) 

6.B7E  0 1 

BOWEN  RATIO 
(no  units) 

0.202 


FRICTION  VFLOCITY 
<Meter^/sec ) 

2.266E-01 

SCALING  SPEC. HUMID. 
(Kg/Kq  > 

-6 .  661E-05 

SCALING  POT .TEMP . 
(Kelvin) 

-3284E-02 

ROUGHNESS  LENGTH 
(Meter-i) 

2  698E-05 

DRAG  COFF.AT  10  METERS 
(Dinensionless) 

1 . 0B4E-03 


WITH  LONG.  VELOCITY 
(M*ter2/*ec?) 

-5. 134E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1  .861E-05 

WITH  POT , TEMPERATURE 
(Meter  Kel . /sec ) 

7, 44IE-03 


AIR  DENSITY 
(Kq/n3) 

1  .2326 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4170E  02 

WATER  LAT . HEAT  VAP . 
(ITcai./Kg) 

5.9020E  05 

VAP .PRES .AT  WT  LEVEL 
(Millibar ) 

15.567 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1 . 177E-02 

BAR. PRES  AT  WT  LEVEL 
(Millibar ) 

1017.17 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMF  TERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARF  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦nr-“l 


GRAD. RICH. 

Z/l 

MOMENTUM 

LAT .HEAT 

sfn.heat 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

195* 

195X 

116* 

169* 

169* 

10* 

129X 

338X 

58* 

111* 

Ill* 

78* 

116* 

18B* 

108* 

46* 

48* 

1  t6X 

10* 

36* 

164* 

23* 

71* 

139* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905041900  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1900 

START  TIME:  19;  3:50  PST  NRL  MtCRQMETE UROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  4  hay  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


a  COMPOSITE  PROF  ILF  AND  BULK  AERODYNAMIC  DFR IVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ] : 

FLUX  PARAMETERS 

STABTl  ITY  (  +  -=UP  , -=DOUN )  SCALING  PARAMETERS 


HR AD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VFLOCITY 

(♦-Stable, -‘Unstable)  (Nt/*2)  (Meiers/sec) 

0.057  10.021  AT  CMH  -6.B2E-Q2  [6.0E-02]  2348E-01  (6.0E-0?) 

CF  OMFTRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SP*-T  .  HUMID. 

(Meter)  GMH’ < Z 1 *72 > 1 /2  (Kq/sec  «2)  (Kq/Kg) 

12.99  1.90F-05  TR.OE-OM  -6.6Q1E-05  (3.00051 

LAT . HF AT  FLUX  SCALING  POT . TEMP , 

(Wat  ts/ m2 )  (Kelvin) 

4. 70E  01  f2 . OF+Qt t  - t  Bt 7E-Q2  (2.0E-02J 

SFN.HFAT  FLUX  ROUGHNESS  LENGTH 

(Wat  t»/*2)  (Meter* ) 

6.34E  00  l 3 . OF+00 ]  3.P98E-05  [6.0E-051 

SKY  AND  SOLAR  MEAT  FLUX  DRAG  COFF.AT  10  MF TERS 
(Uatts/n?)  (Meters) 

1.35E  01  ( 2 • 0E>0 ! 1  1.219E  03  (4.0E-Q41 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/*?) 

6.07E  01  1 3 . 0 E ♦ 0 1  1 

bowen  ratio 
(no  unit*) 

0.149  [0,081 


*  DIFFEREMC  BE  TUEFN  THE  PROFILE  AND  BULK  AFRODYWAM/r  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
APOVf  WfIGHTFD  COMPOSTTF  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 


(.RAD  RICH. 

Z/l 

MOMENTUM 

LA' .HEAT 

SFN.HEAT 

SKY  RAD. 

TOT  Al  HF  AT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT. 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

F  I.UX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

74* 

71* 

14* 

6* 

58* 

OX 

2Z 

57* 

7* 

I* 

66* 

[5* 

24* 

Z/L  AT  GMH 
-0.D67  [0.021 

Z/L  AT  10  METFRS 
-0.032  (0.021 

MONIN  -OBUKHOV  LENGTH 
( Meter  s  > 

-1  938E  02 


•  (NO  OF  OATA  «IM 
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MAS INE  SURFACE  LAYER  HICROME  TEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

>  »  •  MICROHETF.OROLOGICAL  DATA  •  *  »  » 


RUN  NUMBER: 
START  1 1  ME  : 
FND  TIME: 
START  DAtE. 

7905041930 
19:34:10  PST 
20:  4:20  PST 
4  May  1979 

(DAY  124) 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

DATA  AVERAGING  PERIOD;  30  Min 

NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOUER  l  EVEL 

ANALOG  CHANNFL  RAW  DATA 

(AVERAGF  VDC)  : 

No.  00 

VOLT. REF. A 
6.205 

No.  01 

TEMP .STRUC. 
0 , 000 

No. 02  No. 03 

TEMP, STRUC. 2  DEU  POINTl 
0,001  5.189 

No  .04 

DEU  P0INT2 
5.206 

No.  05  No. 06 

UIND  SPFED1  UIND  SPEED2 
3.511  3.399 

No  ,  07 

BAR .PRES. 2 
5.015 

No  .  06 
SKY  RAD 
-0 . 097 

No. 10  No. 1|  No. 12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOLTAGE 
3. 850  3.836  2.508 


No. 13  No. 14 

MANUhu  FLAG  ZERO  REF. 
Q.001  0.001 


No .  IS 
SPARE  A 
0. 001 


No  •  16 
SPARE  8 
0 . 001 


No. 17 

VOLT .REF. B 
6.205 


No  09 
WIND  DIR. 
4,949 


*  DIGITAL  CHANNFL  RAW  DATA  (AVERAGE)-.  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  UIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  1 

No. 2 

UPWIND  NEAR 

UPUINO  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1FC 

WS2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH (Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Cceff . ) 

1411  125497 

1421  126362 

0 . 183 

97 

-0 .009 

0  .  000 

0  .000 

0 .992 

0 .952 

SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT .REF .DEV 

VOLT. REF, DEV 

2ERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUFNCY 

(No . scans ) 

(Nc . scan*) 

(No  . 

scans) 

A(No . > .005V) 

B ( No . > . 005V) 

(No . ) .002V) 

(No . >5V> 

(No .  > 1  Hr ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115. 1 

59 . 84 

#  OBSERVED  MICROHFTEOROl  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TEMPI 
(Celsius ) 
12.550 

A7R  TEMP. 2 
(Cflsim) 
12.636 


UIND  SPEED1 
(Meter/sec ) 
6.77 

WIND  SPEED2 
(Me t fr/stc ) 
6.40 


DEW  POINT  1 
(Celsius) 
10.67 

DEW  POINTS 
(CtUuis) 
10.71 


TEMP . STRUC . 1 
(Kel . xM-2/3) 
NO  DATA 

TEMP .STRUC. 2 
(KpI . xM-2/3) 
NO  DATA 


«  CALCULATED  MICROMETEORQLOG ICAL  PARAMETERS: 


UIND  DIR . 

( Deg .True) 
313.3 

TIDE  TABLE 
<Met*r  MSL> 
0 .18 


BAR. PRES. 1 
(Millibar ) 
1015.14 

BAR .PRES. 2 
(Millibar ) 
1016.23 


SKY  RAD. 
(Uatt/«2) 
1  .  35E  0 1 


BULK  UT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.496  285. 753 


HEIGHT,  21 

(Meters) 

18.35 


ROT. TEMP. 1 

(Celsius) 

12.730 


VIR . TFMP . 1 

(CtUius) 

13.924 


V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kq/n3) 

14.104  9.749E-03 


REL. HUMID. 1 
(Percent  > 
88.28 


SPEC. HUMID. 1 
(Kg/Kg  > 
7.9I4E-03 


VAP .PRES. 1 
(Millibar) 
12.855 


S. VAP. PRES. 1  REF. INDEX  I 
(Millibar)  <  Kel  .  r«-  .?/3> 
14.561  NO  DATA 


HEIGHT,  22 
(Meters) 
9.20 


POT. TEMP .2 

(Celsius) 

12.726 


V1R.TEMP .2 

(Celsius) 

14.015 


V, POT. TFMP .2 

(Celsius) 

14.105 


ABS , HUMID. 2 

<Kg/»3) 

9.785E-03 


REL. HUMID. 2 
(Percent ) 

BB  .  04 


SPEC. HUMID. 

(Kg/Kg) 

7.937E-03 


VAP .PRES. 2 
(Millibar ) 
12.905 


S .VAP .PRES. 
(Millibar  > 

1 4 . 659 


REF  .  IND1 X  2 
(Kel . xM-2/3) 
NO  DATA 


*  CONTINUED  8ELOU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905041930 
19:34:10  PST 
4  May  1979  (DAT  124) 


MARINE  SURFACE  LAYER 
NRL  micrometehrolocy 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2*1  OUtR  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1973) : 


FLUX  PARAMETERS 
(♦•UP ,--DOUN> 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROULE  SLOPES 
( ♦= INCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( «-*Stable,-=Uns  table) 
-0.018  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH*(7I«Z2)I/2 
12.99 

7/L  AT  GMH 
-0.023 

Z/L  AT  10  MFTERS 
-0,018 

Z/L  AT  21 
-0.032 


Z/L  A1  22 
-  0.0(6 

MONIN-OBUKHOV  LENGTH 
<  Meter % ) 

-3 . 7O0E  02 

PSI1  AT  Z1«  0 . t  05792 

PS II  AT  22*  0.056356 

PSI2  AT  Zl-  0.065546 
PSI2  AT  22-  0.034437 


MOMENTUM  FLUX 
<Nt/«2) 

-6.61E-02 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1 .87E-05 

LAT.HEAT  FLUX 
(Uatts/n2) 

4.63F  01 

SEN. HEAT  FLUX 
(Uatt*/n2> 

1 .89E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<  Uat  ts/m2) 
l  3SE  or 

TOTAI  HEAT  BUDGET  FLUX 
(Matt*/*2) 

6.17E  01 

BOUEN  RATIO 
(no  unite) 

0 . 041 


FRICTION  VFLOCITY 
(Meters/sec ) 
2.316E-01 

SCALtNG  SPEC.MUMD. 
(Kg/Kg ) 

-6.559E-05 


SCALING  POT,  TEMP, 
(Kelvin) 

-6 . 559E-03 


ROUGHNFSS  LENGTH 
(Metere  > 
2.953E-05 


DRAG  COEF ,  AT  10  METERS 
<  Dimensionless) 

1  .  S44(  -03 


GENERAL  FORM : DN/ D7* 

I (Nl-N?))/ILn(2l/Z2)« 
<ZI«22)1 /2) 

N*WIND  SPEED  (M/set > 
Z-HEICHT  (Meters) 
DUS/DZ*  4.14F-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HFIGHT  (Meters) 
DSH/DZ*  -8 . 92F-06 


N-POT . TEMP . (Kelvin) 
Z=HEIGHT  (Meters) 
DPT/DZ*  -8.92E-04 


GFNERAL  FORM  ' N ' SLOPE* 

I  (l  nZI-PSI  )-(LnZ2-PGI  )  1/ 
IN1-N2) 

N-UIND  SPEED  (M/ser ) 
Z*HEIGHT  (M)  Vert. Axis 
PSI-PSIl 

US  SLOPE*  1 . 73E  00 

N*SPEC .HUMIDITY  (Kg/Kg) 
Z*HE ICHT  (M)  Vert. Axis 
PSI*PSI2 

SH  SLOPE*  -0.24C  03 

N*POT.TFMP . (Kelvin) 

2 ^ HEIGHT  <  M )  Vert. Axis 
PS1-PSI2 

PTK  SLOPE*  -B.24E  01 

N*Ln  TEMP .STRUC .  (K«M -2/3  > 
Z* HEIGHT  (M)  Ver  t  Ax  is 
P SI -NONE 

CT2  SLOPE*NO  DATA 


#  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

STM  HEAT 

MOISTURE 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANSF .CHEF . 

TRANSF .COFF 

0 . 4 

9 . 7959 

0.74 

0.74 

0 .92F-03 

1 . 32E-03 

AIR  DENSITY 
(Kg/m3 ) 

1  2325 


«  GFNERAL  NOTES: 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  Insertion  of: 


AIR  SPECIFIC  MEAT 
(  ITcal  /Kg  Kel  > 
2.4171E  02 


SHI  -SH2-*-  ♦/-  .  0  BE  -  3  Kg/Kq  . 
PTK 1 -PTK2-  ♦/-  .008  Kel . 


UATER  LAT.HEAT  VAP 
( ITcal  /Kg) 

5. 90  IRE  0  5 


•  CONTINUED  ON  NFXT  PACE 
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RUN  NUMBER i 
START  TIME i 
START  DATE i 


7905041  930 
1 9  i  34 1 1  0  P  ST 
4  Hay  1 V79  (DAY  124) 


MARINE  SURFACE  LATER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  181  AND,  CAL 


MINT  DATE i  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/Hjn 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.62b 


WIND  SPEED  DEN  POINT 
(Meter/sec)  (Celsius) 
6.43  10.70 


TEMP . STRUC .  BAR. PRES. 
(Kel  . *M-2/3)  (Millibar) 
NO  DATA  1016.14 


BULK  UT  TEMP 

(Celsius) 

13.496 


AIR-MT  TEMP 

(Kelvin) 

-0.870 


POT-UT  TEMP 

(Kelvin) 

-0.772 


VIR-UT  TEMP 
(Kelvin) 

0 .508 


V. POT-UT  TEMP 
(Kelvin ) 

0.606 


HEIGHT 

(Meter*) 

10.00 


POT. TEMP. 

VIR . TEMP . 

V. POT. TEMP. 

ABB. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S  VAP .PRES  . 

REF . INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . aM-2/3) 

1 2 . 724 

14.004 

14.192 

9.781E-03 

BB.07 

7.934E-93 

12.900 

1 4 . 648 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


CR AD. RICHARDSON  NUMBER 
<♦-8 table, --Unstable) 
-0.110  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-( Zl»Z2)1/2 
12.99 

Z/L  AT  GMH 
-0.128 

Z/L  AT  10  METERS 
-0 . 098 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-I . 017E  0? 


FLUX  PARAMETERS 
<  ♦■UP,— DOWN) 


MOMENTUM  FLUX 
(Nt/«2> 

-5.40E-02 

HUMIDITY  FLUX 
(KQ/«ec  m2 ) 

I  66C-05 

l AT . HEAT  FLUX 
(Wat  tu/mS) 

4. 11E  01 

SFN.HEAT  FLUX 
<Watts/«2> 

8.21E  00 

SKY  AND  SOLAR  HEAT  FLU: 
(Nat  t*/M2> 

1 . 35E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Matt  */«2 ) 

6.28E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Meters/scc ) 

2.094E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-A  .44IE-05 

SCALING  POT . TEMP . 
(Kelvin) 

-3. 143E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 921E-05 

DRAG  COEF.AT  10  METERS 
(Dinenslonles*  > 

1 . 055E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVAR1ANCF 


UITH  LONG.  VELOCITY 
(Meter2/«ec2) 

-4 . 3B4E-02 

UITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

1 . 662E-9S 

UITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

6 . 581E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3> 

1 . 2326 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4171E  02 

MATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9017E  05 

VAP. PRES. AT  UT  LEVEL 
(Mill ibar  ) 

13.524 

ABS. HUMID. AT  UT  LEVEL 
(Kg/w3) 
t  .  173E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1017.34 


BOUFN  RATIO 
(no  unit*) 
0.200 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCfNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROM  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROU  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or--: 


CRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOUEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1 99X 

199X 

1 22X 

17?X 

172X 

10X 

129X 

344X 

61X 

1 1 IX 

1 1 IX 

BIX 

122X 

195X 

193X 

46X 

48X 

123X 

10X 

36X 

171 X 

23X 

71  X 

I46X 

43X 

40X 

•  CONTINUED  BELOM 


RUN  NUMBER:  7905041930 

START  TIME:  19:34:10  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 

DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  A8  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
UITM  THE  LOUER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J : 


STABILITY 


FLUX  PARAMETERS 

(♦■UP,— DOUN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(+--S  table,— Unstable) 
-0.064  [0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH«(Z1»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.076  [0.021 

Z/L  AT  10  METERS 
-0.058  [0.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 713E  0? 


MOMFNTUM  FLUX 
(Nt/»2> 

-5.74E-02  [ 6 . 0E-02 1 

HUMIDITY  FLUX 
(Kg/sec  «2) 

1.71E-05  [ 8 . 0E-O61 

LAT.HEAT  FLUX 
(Uatts/n2> 

4.22E  01  [2 . 0E+0 1 1 

SEN. HEAT  FLUX 
(U*tts/n2) 

5.58E  00  [ 3 . 0E+00 1 


TOTAL  HEAT  BUDGET  FLUX 
(Uetfs/n?) 

6.26F  01  [ 3 . 0E+Q 1 1 

BOUEN  RATIO 
<ne  units) 

0.147  [0. 06) 


FRICTION  VFLOCITY 
( Meter s/sec ) 

2 . 155E-0 1  (6.0E-Q21 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.4B7E-05  I3.0E-03) 

SCALING  POT. TEMP 
(Kelvin) 

-1.732E-02  [2.QE-021 

ROUGHNESS  LENGTH 
( Meters) 

2 . 279E-05  [ 6 . 0E-Q51 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
(Uatt*/«2)  (Meters) 

1.35E01  [ 2 . 0E*0 1 1  1.176E-03  [4.0E-041 


•  DIFFERENCE  BETWEEN  TNF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (UHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l ISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


CRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  IBM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 

flux 

TOTAL  HEAT 
FLUX 

BOUEN 

RATIO 

FRICTION 

VFLOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH , 
LENGTH 

DRAG 

COEF 

72* 

69X 

1 1X 

7X 

57X 

•  X 

IX 

57X 

6X 

IX 

63X 

9X 

23X 

•  END  OF  DATA  RUN 
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KARINE  SURFACE  LAYER  MICRQMETEQROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
KARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

«  •  *  »  MICROKETEORQl  OCICAL  DATA  •  *  •  • 


RUN  NUMBER; 
START  TIKE: 
END  TIMS: 
START  DATE. 


7905042000 
20:  4:30  PSI 
20  34 i 40  PST 
6  May  1979  (DAY  124) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


*  ANALOG  CHANNFL  RAW  DATA  < AVERAGE  VDC): 


No  .  00 

No  ,0t 

No. 02  No. 03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .00 

VOLT. REF. A 

TEMP .STRUC. 1 

TEMP, STRUC. 2  DEW  POiNTl 

DEW  P0INT2 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD 

6.205 

0 . 000 

0.001  5.198 

5.214 

3.747 

3.618 

5.014 

-0.097 

No  .  09 
WIND  DIR  . 
4.959 


No  .  1  0 

No  .  1 1 

No  .  12 

No  .  13 

No  ,  14 

No  .  15 

No.  16 

NO.  17 

bulk  wr 

(ErtP 

AC  FREQUENCY 

AC  VCN  TACf 

MANUAL  FLAG 

7ER0  REF. 

SPARE  A 

SPARE  B 

VOLT. REF. B 

3.825 

3.831 

2.505 

0.001 

0.001 

0  .  001 

0  .  001 

6.205 

•  DIGITAL 

CHANNEL  RAW  DATA 

( AVFRAGF ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No .  I 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

UTBFCAL 

US1EC 

WS2EC 

AIR  TEMP 

.  1 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Vol ts) 

(Volts) 

(Coeff . > 

(Coeff 

1411  124347 

1421  125294 

0  .  183 

1  01 

-0 . 009 

0 .000 

0 . 300 

0.992 

0.952 

*  SYSTEM 

HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL 

FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT. REF. DEV  VOLT. REE. DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(Nc  . 

scans  > 

A(No . > . 005V)  B(No . > . 005V) 

(No . > . 002V) 

(No . >5V ) 

(No . > 1Hz ) 

(VAC) 

(Hz) 

0 

t 

179 

0  0 

0 

0 

0 

115.1 

59.83 

*  OhSERVED  MICROKETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TEMP . I 
(Celsius) 

1 2 . 435 

WIND  SPEEDl 
(Meter/sec ) 
7.23 

DEW  POINT 1 
(Celsi us) 
10.72 

TEMP .STRUC. 1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR. 
(Deg . Tr  ue> 
313.6 

BAR .PRES. 1 
(Millibar) 
1015.13 

SKY  RAD. 
<Watt/m2> 

1 . 35E  0 1 

AIR  TEMP .2 
(Celsius) 
12.529 

WIND  SPEED2 
(Meter/sec ) 
6.80 

DEW  P0INT2 
(Celsius) 
10.76 

TEMP .STRUC. 2 
(Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 

0 . 12 

BAR .PRES. 2 
(Millibar  ) 
1016.23 

CAI.CUL  ATED 

HICROKETEOROLOC 

•  ICAL  PARAMETERS: 

HEIGHT,  Zl 
<  Meters ) 
18.35 

POT. TEMP . 1 

(Celsius) 

12.614 

VIR .TEMP. 1 

(Celsius) 

13.814 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/m3> 

13.993  9.786E-03 

REL. HUMID. 1 
(Percent  > 
09.26 

SPEC. HUMID. 1 

(Kg/Kg) 

7.941E-03 

VAP .PRES. 1 
(Millibar) 
12.899 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP .2 
(Celsius) 
12,620 

VIR .TEMP .2 
(Celsius) 

13. 912 

V. POT. TEMP. 2  ABS. HUMID. 2 
(Celsius)  (Kg/m3> 

14.002  9.819E-03 

REL. HUMID. 2 
(Percent ) 
88.93 

SPEC. HUMID. 2 
(Kg/Kg) 

7. 962E-03 

VAP .PRES. 2 
(Millibar  > 
12.946 

BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.471  285.642 


S.VAP.PRES.l  REF. INDEX  1 
(Hillibar)  <  Kel . xM-2/3) 
14.451  NO  DATA 

S.VAP.PRES.2  REF. INDEX  2 
(Millibar)  (Kel .  xF.-2/3> 
1 4 . 557  NO  DATA 


*  CONTINUED  BELOW 


RUN  NUMBER:  7905042000 

START  TIME:  20:  4:30  PST 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROl  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNELS),  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWEH  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABTI  ITY 


FLUX  PARAMETERS 
(♦*UP,-=DOWN> 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  ( +-INCR . WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable , --Unstable ) 
-0.014  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CHH«( Z1»Z2) 1 72 
12.99 

7/L  AT  GMH 
-  0 .010 

Z/L  At  10  HFTERS 
-0.014 

Z/L  AT  Z1 
-0. 02  5 

Z/L  AT  Z2 
-0-013 

MONIN-OBUKHOV  LFNCTH 
(Meter*) 

-7.320E  02 


MOMENTUM  FLUX 
(Nt/m2) 

-8.32E-02 

HUMIDITY  FLUX 
(Kg/sec  «?> 

2.08E-05 

LAT .HEAT  FLUX 
(Watts/m2) 

5.14E  01 

SEN. HEAT  FLUX 
(Watts/n2> 

2.11E  00 

SKY  AND  SOLAR  HEAT  FI  UX 
(Watts/n2) 

1 . 3SE  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Mat  ts/m2) 

A.71E  0» 


FRICTION  VFLOCITY 
<M*ters/sec) 
2.598E-01 

SCALING  SPEC.HUMD. 
(Kq/Kg) 

-6 . 499E-05 


SCALING  POT,  TEMP, 
(Kelvin) 

-6 , 499E- 03 


ROUGHNESS  LENGTH 
(Me  ter*) 

4 . 674E-05 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 

1 . 6  7  St  04 


GENERAL  FORM : DN/DZ- 
[ (N1-N2) I/ILn  <Z! /?2) « 
(Zl»Z2)l/21 

N-WIND  SPEED  (M/sec > 
Z-HEICHT  (Meter*) 
DWS/DZ*  4.71E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  -B.92E-06 


N-POT. TEMP. (Kelvin) 
Z •HEIGHT  (Meter*) 
DPT/DZ-  -8 . 92E-04 


GENERAL  FORM: 'N'SLOPE* 

I  (LnZl-PSI  )-<L/»Z2-PSI )  }/ 
CN1-N2) 

N-WIND  SPEED  (M/*ec> 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

WS  SLOPE-  1.54E  00 

N«SPEC. HUMIDITY  (Kg/Kg) 

Z “HEIGHT  (M>  Vert.A«i* 
PSI-PSI2 

SH  SLOPE-  -B.32E  03 

N“ROT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert .Axis 
PSI-PS12 

PTK  SLOPE-  -0.32E  01 

N-LnTEMP . STRUC . (RnM-2/3) 
Z-HEIGHT  (M)  Vert. Ax i* 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl« 
PSU  AT  Z2 - 
PBI2  AT  71- 
PSI2  AT  Z2* 


0.004658 
0 . 044590 
0.052154 
0.027150 


BOWEN  RATIO 
(no  units) 

0 . 041 


*  GtNFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0.4 


GRAVITATION  PROFILE 
ACCE1 ERATIDN  TUR . PRANDTL 
( M/*ec  2)  NUMBFR 

9.7959  0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BUI  K 

SfN  MEAT 
TRANSF.COEF 
0 .92F-03 


BULK 

MOISTURE 
TRANSF.COEF 
l  .  32F.-03 


AIR  DENSITY 
(Kg/m3) 

1 . 2329 


*  GENERAL  NOTE?: 

Accuracy  limitation  exceeded  For  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  oF: 


AIR  SPECIFIC  HEAT 
( ITcal ,/Kg  Kel . ) 
2.4172E  02 


SMI  SK2-  ♦/-  . 0BT -3  Kg/Kg . 
PTK  1  --PTK2*  ♦/  -  008  Kel  . 


WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5  9025E  05 


•  CONTINUED  ON  NEXT  PACF 
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RUN  NUMBER i  7905Q420QG 

START  TIME:  20:  4 ;  30  Pf>T 

START  DATE:  A  May  1979  (DAT  124) 


MARINE  SURFACE  LATER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


#  ESTIMATED  MICROMETEOROLOCICAL  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP. 
(Celsius) 
12.510 

HEIGHT 
(Meter s ) 
10  .  00 


HIND  SPEED 
(Meter /sec ) 
6 . 85 

POT. TEMP. 
(CelftlUS) 
12.616 


DEW  POINT 
(Celsius) 
I0.7S 

VI R. TEMP. 
(Celsius! 
13.900 


V. POT. TEMP . 

(Celsius) 

13.998 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  fe/Min 
DATA  AVERAGING  PERIOD:  30  Hin 


TEMP . STRUC .  BAR. PRES. 
(Kel . xM-2/3)  (Millibar) 
NO  DATA  1016.13 


BULK  UT  TEMP  AIR-HT  TEMP 
(Celsius)  (Kelvin) 

1 3 . 471  -0.953 


ABS. HUMID. 

<Kg/*3) 

9.815E-03 


REL .HUMID. 
(Percent ) 
88.97 


SPEC. HUMID. 
(Kg/Kg ) 

7 . 959E-03 


POT-UT  TEMP 
(Kelvin) 

-0 .855 

VAP  .PRES . 
(Mi  2  liber  s ) 
12.941 


»  BUI  K  AERODYNAMIC  CALCUl  ATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦-UP , --DOWN) 


INFERRED 

SCALING  PARAMETERS 


VIR-HT  TEMP 
(Kelvin) 
0.429 

S - VAP .PRES  . 

( Mi  1 1 ibir *) 
14.544 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V.POT-HT  TEMP 
(Kelvin) 

0.527 

REF .INDEX 
(Kel . kM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-S  table,—  Unstable) 
-0.098  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH»(Z1 *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.115 

Z/L  AT  10  METERS 
- 0 . 088 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 131E  02 


HOMFNTUH  FLUX 
(Nt/«2> 

-6.27E-02 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1 .72E-05 

LAT.HEAT  FLUX 
(UaTts/n2) 

4.25E  01 

f»FN.  HEAT  FLUX 
(Watts/ «2> 

9.23E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Hat  ts/n2> 

1 . 35E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2> 

6.53E  01 

BOWEN  RATIO 
(no  units) 

0,217 


FRICTION  VELOCITY 
(Meters/sec ) 

2.255E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-b . 1 B6E-05 

SCALING  POT. TEMP. 

(Ke I vin ) 

-3 . 279E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.644E-05 

DRAG  COEF.AT  10  METERS 
(Dinensioft2e*<s> 

1 . OB2E-03 


WITH  LONG.  VFLOCITY 
<Meter2/»ec2) 

-5. 085E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  n3> 

1 . 720E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
7.394E-03 


AIR  DENSITY 
(Kg/n3  > 

1 • 233 2 

AIR  SPECIFIC  HEAT 
UTcal./Kg  Kel.) 
2.4172E  02 

WATER  LAT.HEAT  VAP. 
UTcal./Kg) 

5.9023E  05 

VAP . PRES . AT  WT  LEVEL 
(Millibar ) 

15.499 

ABS. HUM ID. AT  WT  LEVEL 
<Kg/«3> 

1 . I72E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017.33 


«  MFASURENFNT  ERROR  ANALYSIS  OF  PARAMETERS  l ISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-"; 


CRAD . RICH . 

Z/L 

MOMENTUM 

L AT .MEAT 

SEN .HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL .POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  13M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1 93% 

193% 

1 14% 

168% 

1  68% 

10% 

129% 

335% 

57% 

1 1 1% 

111% 

77% 

114% 

1BBX 

188% 

46% 

49% 

116% 

10% 

36% 

165% 

23% 

72% 

139% 

43% 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER;  7905042000 
START  TIME:  20:  4:30  PST 
START  DATE:  4  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1)  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  J : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
( ♦-Stable, -= Unstable) 
-0.057  (0.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(Z1»Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.067  (0.021 

Z/L  AT  10  METERS 
-0.051  (0.021 

HONIN-OBUKHOV  LENGTH 
(Meters) 

-1 .942E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-6.86E-02  (6.0F-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1.80E-D5  I8.0E-06J 

LAT.HEAT  FLUX 
(Watts/n2> 

4.45E  01  (3 . OE+Qt 1 

SEN .  HE  AT  FLUX 
(Wat  ts/n2) 

6.3IE  00  (3 , 0E+00 } 

SKr  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n2 ) 
t  .35c  01  (2.0F  +  01 J 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*?) 

6.57E  01  (3.0E+011 

BOWEN  RATIO 
(no  units) 

0.159  10.381 


FRICTION  VFLOCITY 
<  Meters/sec  > 

2.353E-01  (6.0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg  ) 

-6.309F-05  1 3 . OF  - 05 1 

SCALING  POT. TEMP. 
(Kelvin ) 

-t.812E-02  I 2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

3.372E-05  16 . OE-051 

DRAG  COEF.AT  10  METERS 
( Meters ) 

1.236E-0J  (4.0E-041 


»  DIFFERENCE  BF TWEEN  THE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  tS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  -♦or-": 


GRAD.RtCH. 

2/1 

NONE NT UN 

l AT. HEAT 

SEN . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL .POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF 

75* 

73* 

16* 

11* 

57% 

0* 

2% 

59% 

8* 

3* 

66* 

18* 

27* 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

►  *  *  MICROMETEOROLOGICAL  DATA  «  «  s 


RUN  NUMBER i 
START  TIME: 
END  TIME: 
START  DATE: 


7905042030 
20:34:50  PSI 
21  :  5:  0  PST 
4  May  1979  (DAY  124) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 “UPPER  LEVEL,  2-LUWER  LfVEL 


*  ANALOG  CHANNEL  RAN  DATA  < AVERAGF  VDC); 


No. 00 

VOLT. REF. A 
6.203 


No. 01  No, 02  No. 03 

TEMP . STRUC . 1  TEMP . STRUC . 2  DEN  POINT1 
0.000  0.001  5.172 


No  .  04 

DEW  P0INT2 
5.100 


No  .  05 

WIND  SPEEDl 
3.046 


No  .06 

WIND  SPEED2 
2,976 


No  .  07 

BAR .PRES. 2 
5.026 


No  .08 
SKY  RAD, 
-0 . 090 


No  .  09 
WIND  DIR  . 
4.083 


No.  10 

No  .  11 

No  .12 

No  ,  13 

No  .  14 

No  .  15 

No.  16 

BULK  WT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

3.801 

3 . 842 

2.505 

0.  001 

0  .  001 

0  .  001 

0  .  001 

No  .  17 

VOLT. REF. B 
6.205 


*  DIGITAL  CHANNFL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT  CORRECTIONS: 


No , 1  No. 2 

AIR  TEMP  .  1  AIR  TEMP . 2 

1411  121991  1421  122954 


UPWIND  NFAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBF CAL 

WSlEC 

WS2EC 

HEIGHT/LENGTH 

PATH (Meters ) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff 

0  .  1B3 

1  05 

-0 . 009 

0.000 

0 . 000 

0 .992 

0 . 952 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  1B0 


VOLT. REF. DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX 
A(No . > . 005V)  B ( No .  > . 0  05V )  (No.). 002V)  (No.)5V) 

0  0  0  0 


AC  FREQ. FLUX  AC  VOLTAGE 
(No . > 1  Hz )  (VAC) 

0  115.1 


AC  FREQUENCY 
(Hz  ) 

59 . 84 


*  OBSERVED  MICROMETEOROL OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.199 

WIND  SPEEDl 
(Heter/sec ) 
5.8B 

DEW  POINTl 
(Celsius) 
10.56 

TEMP .STRUC. 1 
(Kel.xM-2/3) 
NO  DATA 

WIND  DIR . 
(Deg .True) 
311.0 

BAR .PRES. 1 
(Millibar ) 
1015.31 

SKY  RAD. 
(Uatt/m2) 

1 .36E  01 

BULK  UT  TEMP 
(Celsius ) 
13.440 

MEAN  AIR  TEMP 

(Kelvin) 

285.407 

AIR  TEMP. 2 
(Celsius) 
12.295 

WIND  SPEEDS 
( Meter/sec ) 
5.63 

DEW  P0INT2 
(Celsius) 
10.60 

TEMP .STRUC. 2 
(Kel . *M-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL> 

0 . 06 

BAR .PRES. 2 
(Millibar) 
1016.40 

*  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT, TEMP. 1 

(Celsius) 

12.379 

VIR.TFMP  .  1 

(Celsius) 

13.563 

V, POT. TEMP. 1 

(Celsius) 

13.743 

ABS, HUMID. 1 

(Kg/m3) 

9.697E-03 

REL, HUMID. 1 
(Percent  > 
89.74 

SPEC. HUMID. I 
(Kg/Kq) 

7 . 860E-03 

VAP  PRES. 1 
(Millibar) 
12.770 

S. VAP  PRES. 1 
(Mi  llibar ) 
14.231 

REF. INDEX  1 
(Kel . *M-  2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT. TEMP. 2 

(Celsius) 

12.386 

VIR .TEMP  .2 

(Celsius) 

13.663 

V . POT . TEMP .2 

(Celsius) 

13.753 

ABS. HUMID. 2 

(Kg/m3> 

9.730E-03 

REL .HUMID. 2 
(Percent ) 
89.40 

SPEC. HUMID. 2 
(Kg/Kg  > 
7.B81E-03 

VAP , PRES. 2 
(Millibar ) 
12.818 

S .VAP .PRES. 2 
(Millibar ) 
14.337 

REF. INDEX  2 
(Kel  . xM-2/3  > 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905042030 
20:34:50  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVFL ,  2*1  OUER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


FLUX  PARAMETERS 
(♦-UP  DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
< ♦* I  NCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( +-S table, --Unstable ) 
-0030  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH=(Z1»Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.047 

Z/L  AT  10  METERS 
-0.036 

Z/L  AT  Z1 
-0.066 

Z/L  AT  Z2 
-0.033 

MONIN-OBUKHOV  I  ENGTH 
(Meter*) 

-2.775E  02 

PSI1  AT  71-  0  195309 

PS II  AT  Z2-  0.108724 

PSI2  AT  Zl-  0 . 123549 
PSI2  AT  Z2-  0.067414 


MOMENTUM  FLUX 
(Nt/r»2) 

-3.50E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1 . 42E-05 

LAT.HEAT  FLUX 
(Uatts/m2> 

3.50E  01 

SEN. HEAT  FLUX 
(Wat  t*/n2> 

1  43E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  fs/m2 ) 

1 . 36E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Mat  t  s/m2) 

3.01E  01 

BOWEN  RATIO 
(no  unit*) 

0 . 041 


FRICTION  VELOCITY 
( Meters/sec ) 

1 .6B4E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg  ) 


SCALING  POT,  TEMP. 
(Kel win) 

-6.818E-03 


ROUGHNESS  LENGTH 
(Meters) 

6 . 625E-06 


DRAG  COEF.  AT  10  MFTERS 
(Dimension lest) 

1 • 133E- 03 


GENERAL  FORM : DN/DZ* 

I (N1-N2) l/(Ln(Z1/Z2>« 
<ZmZ2)l/2) 

N=WIND  SPEED  (M/sec) 
Z-HEICHT  (Meters) 
DWS/DZ-  2.83E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/D7*  -8.92E-06 


N-POT . TEMP . (Kelwin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -8.92E-04 


GENERAL  FORM:'NSLOPE- 
( (LnZl-PSI)-(LnZ2-PSI))/ 
INI -N2 1 

N-UIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert.Aiis 
PSI-PSI1 

US  SLOPE-  2.38E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  < M )  Vert .Axis 
PSI-PSI2 

SH  SLOPE-  -7.93E  03 

N-POT . TEMP . (Kelwin  > 
Z-HEICHT  (M  >  Vert. A*is 
PSI-PSI2 

PTK  SLOPE  -  -7.93E  01 

N-LnTEMP  STRUC . <K*M-2/3> 
Z-HEIGHT  (H>  Ver  t  Ai is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


•  CENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR.PRANDTL 

TUR .SCHMIDT 

8FN  HEAT 

MOISTURE 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANSF . COEF . 

TRANSF. COEF 

0.4 

9 . 7959 

0.74 

0.74 

0 .92F-03 

1 , 32E-03 

AIR  DENSITY 
(Kg/m3  ) 

1  2342 


•  GENERAL  NOTES: 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  ./Kg  Kel  > 
2.4170E  02 


8H1-8M2-  ♦/-  , 0BL-3  Kg/Kg. 
PTK1-PTK2-  ♦/-  .0(8  Kel . 


WATER  LAT.HEAT  VAP 
(Ileal  .  /Kg  > 

5.9039E  05 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER t  7905042030  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME;  20:34:50  PST  NR l  NICROrtETEOROLOGY  DATA  SAMPLING  RATE  <All  CHANNELS):  6/Mm 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 

*  ESTIMATED  MICROMETEORULOGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP.  WIND  SPEED  DEM  POINT  TEMPSTRUC.  BAR. PRES.  BUI  K  WT  TEMP  AIR-WT  TEMP  PUT-Ut  TEMP  VIR-Uf  TEMP  V  POT-WT  TEMP 

(Celsius)  ( Merer /sec  >  (Celsius)  (Kej . (Millibar)  (Celsius)  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

12.284  5.66  10.60  NO  DATA  1016.31  13.448  -1.164  -1  066  0,203  0.301 

HEIGHT  POT. TEMP.  VIR.TPMP.  V. POT. TEMP.  ABS, HUMID.  REL. HUMID.  SPEC. HUMID.  VAP-PRES.  S  VAP. PRES  REF. INDEX 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/n3>  (Percent)  (Kq/Kg)  (Millibars)  (Millibar*;  (Kel . *M -2/3 > 

10.00  12.382  13.651  13.749  9.726E-03  89.44  7.879E-03  12.813  14.325  NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  < FRIEHE  ET  AL.J978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (t*UP,-*DOUN>  SCALING  PARAMETERS  VFLOCITY  COVARIANCE  MISCELLANEOUS 


HR AD. RICHARDSON  NUMBER 
<  +=S table, -  =  Unstable> 
-0.209  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Merer)  GHM*=(Zl»Z2>l/2 
12.99 

Z/L  AT  GMH 
-0.234 

Z/L  AT  ]0  METERS 
-0 . 180 

MONIN-O&UKHOV  LENGTH 
(Meters) 

-5.552E  01 


MOMENTUM  FLUX 
(N  t/n2) 


HUMIDITY  FLUX 
(Kg/sec  ♦*?) 

1 . 43E  05 

L AT. HEAT  FLUX 
( Ua  t  ts/f»a> 

3.6SE  01 

SEN.  HEAT  FLUX 
(Uatts/n?) 

9.43F  00 

SKY  ANO  SOLAR  HEAT  FLUX 
(Wat  ts/*2> 

136E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2> 

5.9SE  01 

BOWEN  RATIO 
(no  units) 

0 .259 


FRICTION  VELOCITY 
(Meters/sec ) 
t . 792E-0 1 

SCALING  SPEC. HUMID. 
(K9/K9) 

-h  ■  669E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-4.214E-02 

ROUGHNESS  LENGTH 
(Meter*) 

9 . 186E-06 

DRAG  COEF.AT  10  MFTERS 
( I)  inensi  on  less  ) 

1 . Q03E-03 


UITH  LONG.  VELOCITY 

<Meter2/sec2) 

-3.211E-02 

UITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

1 .475E-05 

UITH  POT. TEMPERATURE 
( Meter  Kel . /sec  ) 
7.551E-03 


AIR  DENSITY 
<Kg/«3) 

I .2345 

AIR  SPFCIFIC  HEAT 
(  ITcal ./Kg  Kel . ) 
2.4170E  02 

WATER  LA T, HEAT  VAP . 
(ITcal. /Kg) 

5.9037E  05 

VAP.  PRES, AT  UT  LEVEL 
(Mill ibar  ) 

15.478 

ABS. HUMID. AT  UT  LEVEL 
<  Kg/r»3) 

1  .  17QE-0? 

FAR. PRES. AT  UT  LEVEL 
(Millibar) 

1017.51 


*  MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROU  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROU  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

l  AT .HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOUEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT. 
TEMP  . 

ROUGH. 
LENGT  H 

DRAG 

COEF 

227X 

227% 

155% 

191% 

191% 

10% 

134% 

383% 

77% 

114% 

114% 

97% 

155% 

177X 

177% 

46% 

40% 

105% 

10% 

34% 

153% 

23% 

71% 

128% 

43% 

407. 

*  CONTINUED  BELOU 


RUN  NUMBER:  7905042030  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  20:34:50  PST  NR1  MICROMETEOR OLOGY  DATA  SAMPLING  RATE  ( ALl.  CHANNELS):  6/Min 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MfASURF  MENT  ERRORS 
UITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ) : 

FLUX  PARAMETERS 

STABILITY  (♦=UP,-»I>OUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR  MOMFNTUM  FLUX  FRICTION  VELOCITY 

(♦*St4bl*,-*Unst*ble)  (Nt/«2)  (Meters/sec) 

-0.134  10. 021  AT  CMH  -3.86E-02  (6.CF-02I  l.767f-0t  (6.0E-02J 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  GMH=-  ( Z1 »Z2>  1/2  <Kg/sec  n?>  (Kg/Kg) 

12.99  1.46E-05  (8.0E-061  6.726E-05  I3.0F-051 

LAT.HFAT  FLUX  SCALING  POT .  TEHP . 

<Uatts/«2>  (Kelvin) 

3.62F  01  l ? . 0E+0 1 1  -2.346E-0?  (2.0F-021 

SEN. HE AT  FLUX  ROUGHNESS  LENGTH 

(Uatts/n?)  (Meters) 

6.A0E  00  f  3 . 0E+0O I  8.4O1E-06  IB.OE-O^I 

SKY  AND  SOLAR  HF AT  Fl UX  DRAG  COEF.AT  10  METERS 
( Ua 1 t  s/*2 )  (Meters) 

I.36E  01  I2.0E  +  0M  1  .  OJbfc-OJ  I4.0E-04) 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t»/n2 ) 

5.76F  01  (  3  .  OE-tO  1  1 

BOUEN  RATIO 
(no  units) 

0.196  10. OB) 


»  DIFFERENCE  BT  TUEFN  THE  PROEILF  AND  BUI  K  AERODYNAMIC  DFRiVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  F  1 T  HI  K  1  HI. 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (UHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAIUE5  ARE 
I  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-V 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HFAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOUEN 

FRICTION 

SCL  SPEC 

SCL  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FLUX 

Fl  UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LEW-TH 

COIF 

64% 

62% 

4% 

2% 

63% 

0% 

10% 

60% 

3% 

1% 

75% 

2% 

■% 

Z/L  AT  GMH 
-0.152  10.021 

Z/L  AT  10  METERS 
-0.117  (0.021 

HON IN -OBUKHOV  LENGTH 
(Meters) 

-0.54BE  01 


•  INO  OF  DATA  RUM 
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MARINE  SURFACE  l ATER  MICROME TEOROl Qi  ICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •  •  •  M ICR OME TEOROL OC I CAL  DATA  •  •  •  • 


RUN  NUMBER ; 

7905042100 

PRINT  DATE: 

11  JUN  I960 

START  TIME. 

21 :  5:10  PST 

DATA  SAMP L INC  RATE  (ALL  CHANNELS);  6/ 

Min 

END  1 I ME : 

21  : 35 : 20  PST 

DATA  AVERAGING  PER1UD;  30 

Hlfi 

START  DATE: 

4  May  1979  (DAY  124) 

NOMENCLATURE 

1 “UPPER  LEVEL ,  2  =  1  OWE R 

LEVEL 

• 

ANALOG  CHANNEL  RAW  DATA  < AVERAGE  VDC) 

No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

no  0  8 

No  C  9 

VOLT .REF .A 

TEMP  . STRUC. 1 

TEMP  STRUC. 

2  DEW  POINT1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR  PRES  ? 

SK  f  RAD 

WIND  DIR  . 

6.205 

0  -0Q0 

0  00  1 

5.186 

5.202 

2.617 

2  533 

5 . 029 

-0  •  098 

5.041 

No  .  10 

No.  11 

No  .  12 

No  .  13 

No  .  14 

N  o  .  1  5 

No  .  16 

No  .  17 

BULK  UT  TEMP  AC  FREQUENCY 

AC  VOl  TAGE 

MANUAL  FLAG 

ZERO  REF 

SPARE  A 

SPARE  B 

VOL  T .REF  . b 

3.781 

3.833 

2.504 

0.001 

0  .  001 

0  00  1 

0  00  1 

h  205 

DIGITAL  CHANNEL  RAN  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECT  IUr»‘i 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS 1  EC 

U5>2E  C 

AIR  TEMP . 1 

AIR  TEMP? 

HF IGHT/LENGTH 

P ATH ( Meters) 

( Vo  1 ts> 

(Volts) 

(Volts) 

(CeeFF  > 

( C oeT  f  .  ) 

1411  123691 

1421  124558 

0.183 

1  09 

-0  .  009 

0  .  000 

0  000 

0 . 9V? 

*)  9*-,  2 

» 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

Mr  'AL  FLAG 

FRROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT. REF. DEV 

ZERO  REF  .  DEV 

AC  VOLT • FLUX 

AC  FREW.FlU 

K  AC  VJ  iL  T  ALT. 

A;.  FREQUENCY 

(Nt.b. 

(No . scans) 

(No . scans) 

A<  No . > .005V) 

B( No . > , 005V) 

(No .  >  .002V) 

(No  >5V ) 

(No .  > \ Hz  » 

(  L  AC  ) 

|  Hi  l 

0 

0 

180 

0 

0 

0 

0 

0 

115  0 

5.9  63 

m 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

AND  ESCAn, 

*'  T  CORRECTIONS)  TRANSLAT 

LD  INTO  ENGINEERING  UNITS. 

AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINT! 

TEMP . STRUC. 1 

WIND  DIR. 

BAR  PRES  .  1 

SKY  --'A 

BULK  UT  TEMP 

MJ  AN  AIR  TEMP 

(Celsius ) 

(Me ter /sec  ) 

(Celsius) 

(Kel . xM-2/3) 

(Deg .True) 

(Millibar  > 

(Uatt/n?) 

(Celsius) 

(Kel  v in i 

12.369 

5.06 

10.65 

NO  DATA 

316.4 

1015.36 

1  .  37E  01 

1 3 . 42H 

285  5> 2 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  POINTS 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR  PRES  .2 

( Celsi us ) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL ) 

(Millibar ) 

12.456 

4 . 81 

10.68 

NO  DATA 

0.00 

1016.45 

• 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP . 1 

VIR . TFMP . 1 

V. POT. TEMP. 1 

ABS. HUMID. 1 

REL .HUMID. 1 

SPEC .HUMID . 1 

VAP  .PRES . 1 

S.VAP .PRES. 1 

REF  INDf*  ) 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/m3> 

(Percent  > 

(Kg/Kg ) 

(Mill ibar  > 

(Mill ibar  < 

(  Kel  .  fM-  7/3  ) 

18.35 

12.549 

13.741 

13.921 

9.746E-03 

89.24 

7.905E-03 

12.843 

14.392 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP.  2 

VIR .TEMP. 2 

V. POT  .TEMP .2 

ABS. HUMID. 2 

REL. HUMID. 2 

SPEC, HUMID. 2 

VAP  PRES  2 

S  .  VAP  F-RES  2 

REF  .  INI: »  X  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3) 

(Percent ) 

(Kg/Kg  ) 

(Mi  1 1 ibar ) 

(Mi  1 1  iba/  - 

(Kel  *M  7/3' 

9.20 

12.546 

1 3 , 832 

13.922 

9.777E-03 

88.94 

7 . 924E-03 

12.887 

14.490 

NU  DATA 

•  CONTINUED  BELOW 

RUN  NUMBER:  7905042100 

START  TIME:  21 s  5:10  PST 

START  DATE:  4  May  1979  (DAY  124) 

MARINE  SURFACE  LAYER 

NRL  MICROMETEOROLOGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  19QC 

DATA  SAMPLING  RATE  (ALL  CHANNELS)-  6/Mm 
DATA  AVERAGING  PERIOD;  30  Mm 
NOMENCLATURE:  1 -UPPER  LEVEL,  2m  OWEF  l  EVE 

*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUFS  (BUSINCFR , 1 973) : 


STABIl ITY 

FLUX  PARAMETERS 
(♦-UP  , —DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
< ♦ r I  NCR  UI  TM  WEIGHT  > 

GRAD. RICHARDSON  NUMBFR 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

CENERAL  F  ORM : DN/DZ  = 

GENERAt  v OP  M  N  S»C«’E- 

(♦“Stable, -“Unstable ) 

(Nt/«2) 

(Meter  s/sec > 

UNI  -N2)  }/[Ln(Zl/Z2>* 

[  (LnZl  •  PSI  )-  <  LnZ2-PSI  ?  1 

-0.040 

AT  GMH 

-3.34E-02 

t  644E-U1 

( Zl «Z2  > 1 /2  J 

( N 1  -N2 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC . HUMD . 

N-* W I ND  SPEED  (M/ser  > 

N -  WIND  SPEED  (M,srr  ' 

<  Meter  > 

CMH-(Zl«Z2)l/2 

(Kg/sec  m2) 

(Kg/Kg  ) 

Z-HEIGHT  (Mete-s) 

Z=HEICHT  (“)  Vert  A»  , 

12.99 

1  .  39E-05 

-6  844E-05 

DWS/DZ-  2  75F-02 

p  f  i  -  p  m  i 

us  Slope  ?  4?f  oo 

Z/L  AT 

GMH 

..AT,  HEAT  FLUX 

-0 . 049 

<Wetts/m2) 

SCALING  POT .  TEMP . 

N*SPF.C  HUMIDITY  (Kq/Kq> 

N=SPFC  HUMILITY  LKg/Kq' 

3.43E  01 

(Kelvin) 

Z*HE 1GHT  (Meters) 

Z -HE  I GH  T  (Ml  Vert  A»is 

Z/L  AT 

10  METERS 

-6 . 844E-03 

DSH/D7*  -Q.92E-06 

PSI “PSI? 

-0 • 038 

SEN. MEAT  FLUX 

SH  PI  OPE  ?  «'<!:  0  3 

(Wat  t*/m2) 

Z/L  AT 

Z1 

1  •  4 QE  00 

ROUGHNESS  LENGTH 

N-POT  TEMP . (Kelvin ) 

N=FOT  TfMP  (kplnr.) 

-D  .  0/0 

(Me  ters ) 

7= HE IGHT  (Meiers) 

7- height  (»*  >  ge- 1  Ans 

SKY  AND  SOLAR  HF  AT  FLUX 

5.8I6E-06 

DPT/D7-  8 .92E-04 

P'jI  PS  I.: 

Z/L  AT 

Z2 

( Wa  t  ts/«2 ) 

P  !K  ‘  1  [JPf  T  0  1 

-0.035 

1.7  E  01 

DRAG  COEF .  AT  1 0  METERS 

N  -  L  >’  T  E  mp  .  S 1 R  UT  ■  *  •  h  ->.-3 

MONIN- OBUKHOV  LENGTH 

TOTAL.  HEAT  BUDGET  FLUX 

( D l mens  i  on  less ) 

2- hFIGmT  im)  vert  A  »  is 

<  Meters) 

(Wat  ts/M2) 

1  ■ S49r  -  03 

PSI *  NONE 

? .P26E 

02 

4.94E  01 

nr  sl(ipe=n(>  data 

PSI1  AT 

Zl-  0.204203 

BOWEN  RATIO 

PS  1 1  AT 

72-  0.114137 

(no  units) 

PBI2  AT 

Zl-  0.129408 

0  .  041 

PSI2  AT 

Z2-  0.070869 

•  GENERAL  CONSTANTS: 

MtyctLl  ANF  IV' 

VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION  TUR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

M  ]  R  DENSITY 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBFR 

TRANSF . COEF . 

TRANSF  COEF 

"9-J*  " 

0.4 

9.7959 

0.74 

0.74 

0 .92E-03 

1  .  32E -  03 

I  .MV 

•  GF.NERAL  NOTES: 

AIK  T-Pf  (  1*1:  MU’ 

Acc  ur ac  y 

Imitation  e 

Profile  SI  ope 

and/or  Partial  Derivative 

Ural  >()  »P  t  > 

Computation  executed 

by  i neer flan 

of  : 

.•  4 IV 11  c; 

SHI  - 

SH2*  ♦/-  .081 

-3  Kg/Kg , 

WAT  I  R  l  nt  HE  A  I  VAP 

PTK1 

-PTK2»  ♦/-  .000  Kel . 

<  I T  c  a  1  /  x  g  ) 

5  9079F  P5 

»  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 
START  TIME 
START  DATE 


791)51)421 1)0 
21  ;  5:10  Ps.t 
4  Hay  1979  (DA Y  12 4) 


MARINE  SURFACE  LAYER 
NRl  HlCROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  MU.ROMF  TIOHOI  OCICAI  PARAMLIEKS  AT  TEN  METERS: 


AIR  TEMP 
(  Ce 2  %  m%> 
12.445 

HEIGHT 
(  Merer  n ) 

1  0  00 


WIND  SPEED  DEW  POINT 


l  Me  ter  f  sec  ) 

4.84 


PUT . TEMP 
(Cel  -*ltiO 


(Tele) u%> 
1  0  faB 

VIR  TEMP 
<Ce  1  nut) 
IJ  W1 


TEMP. STRUC .  BAR. PRES. 
<K*l.*M-?/!>  (Millibar) 
NO  DATA  1016.36 

V. POT. TEMP.  ABS. HUMID. 
(Crliigi)  <  Kg/«3> 

13. 919  9.774E-D3 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  NT  TEMP  AIR-UT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V.POT-UT  TEMP 


(Celeiue) 

13.428 

REL. HUMID. 
(Percent ) 
B8.98 


(Kelvin ) 
-8.903 


<Kel v in  > 
-0  085 


SPEC. HUMID.  VAP.PRES. 


(Kel  vin ) 
0  490 


S.  VAP.PRES.  REF. INDEX 


)0  t)0  12.543  13.821  13.919  9.774E-D3  B8 . 98  7  921E-D3  12.802 

Bui  K  AERODYNAMIC  CALUHAUONS  BAST  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEME  ET  AL,1970>; 


(Millibar*)  (Millibar*)  (Kel.*M-2/3) 


INFERRED 

STAbUITY 


fiux  parameters 

( r«UP  .  -  “DOWN  > 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


l.M AD  RICHARDSON  NUMBER 
(  ♦-Stable,  --Unstable) 

0  289  AT  GMH 

uumetrh:  mean  height 

(Meter)  GMH» 'ZI«22)  1/2 
12.99 

Z/t  AT  GMH 
-0  319 

Z/L  AT  10  METERS 
(I  .246 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-  4  Q69E  fll 


MOMENTUM  FLUK 
(Nt/n2> 

•2.74E-0? 

HUMIDITY  FIUX 
(Kg/sec  *7) 

1 . 27E-  05 

LAT.HEAT  FLUX 
(Watt«/N2> 

3-02F  01 

SEN.  HEAT  FI  UX 
<U*ttt/*2) 

7.42E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  t»/H?> 

1  37E  01 

TOTAL  HEAT  budget  flux 

<Watt«/«2> 

3.13E  01 

BOWEN  RATIO 
(no  units) 

0.245 


FRICTION  VELOCITY 
(Metere/sec  > 

1 . 49 1 E -  0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.648F-Q5 

SCALING  POT. TEMP. 
(Kelvin ) 

-3 . 984E-02 

ROUGHNESS  LENGTH 
(Meters) 

3.276E-06 

DRAG  COEF.AT  10  METERS 
(Dinentionle**) 
9.494E-04 


WITH  LONG-  VELOCITY 
(Meter 2/«ec?) 
-2.224E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/«ec  *3) 

1 . 223E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel./eec) 

5 . 94 1 E-03 


AIR  DENSITY 
(Kg/«3 ) 

1 .2338 

AIR  SPECIFIC  HEAT 
( ITeal  /Kg  Kel ■ > 
2.4171E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5.9028E  05 

VAP. PRES. AT  WT  LEVEL 
(Mi  1 1  ibar  ) 

15.459 

ABS. HUMID. AT  WT  LEVEL 
(Kg/rt3) 

1 . I69E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017.56 


MfASURErtFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’♦or- 


GRAD .RICH. 
NQ, AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FIUX 

l  AT .HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  MEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT . 
TEMP. 

ROUGH. 

LENGTH 

DRAG 

CDEF 

21  2X 

212% 

138% 

182% 

102% 

10% 

127% 

365% 

69% 

113% 

113% 

09% 

t  38% 

1  86% 

186% 

46% 

49% 

114% 

10% 

33% 

163% 

23% 

72% 

137% 

43% 

40% 

CONTINUED  BFLUW 


RUN  NUMBER .  7905042100 

START  T  IMF  ;  21  :  5:10  P'iT 

START  DATE:  4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NR  l  MICROMETFOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PRDMIE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABQV~  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  I i 


FLUX  PARAMETFRS 
( *-UP , --DOWN) 


SCALING  PARAMETERS 


r-RAD  .  R  ICHARDOON  NUMBER 
(♦-Stable,  •■-linn  tab  Ip) 
0.172  (0.021  AT  GMH 

(,M>HF  TRIE  MEAN  HEIGHT 
(Meter)  C.MH*  <  n  •72)  1/2 
12.99 

Z/L  AT  GMH 
01 93  (  0  021 

Z/L  AT  10  METERS 
0  1 49  10.021 

MUNI N  OBUKHOV  IENGTH 
(Meter  n  > 

-6.732E  01 


MOMENTUM  FLUX 
(Nt/r»?> 

-2.89F-02  T6.0E-02I 

HUMIDITY  FI  UX 
<Kq/nec  *7) 

1 .26E-05  ( A . OF -061 

LAT .HEAT  Fl UX 
(Wat  f »/«2> 

3. T IE  01  12. 0E*01  ) 

SEN. HEAT  FLUX 
(Ua  r  t*/*2) 

5.1  OF  00  ( 3  .  OE^OO  1 

SKY  AND  SOLAR  HFAT  Fl.UX 
(Wat  tn/n2 ) 

1  37E  01  I  2 . OE ♦ 0 1 T 

TOTAL  HFAT  BUDGET  FLUX 
( Watt  %/mV  ) 

5.09F  01  I  3 . 0E*  01  1 

BOWEN  RAT  IU 
( r>e  unite) 

0  .182  l  II  .  081 


FRICTION  VELOCITY 
( Meter */*ee ) 

1 . 529E-0 1  16.0E-021 

SCALING  SPEC. HUMID. 
<K/?/Kg> 

-6.724F-05  I  3 . OE -05 1 

SCALING  POT. TEMP . 
(Kelvin ) 

-2  I74E-02  I2.0E-0PJ 

ROUGHNESS  LENGTH 
(Meter*) 

4 . 1 02E-06  (6.0E-05J 

DRAG  COFF.AT  10  METERS 
( Meter*) 

1.084003  (4.0E-04) 


!>TT  f FRF MCE  BETWEEN  THE  PRO!  ILF  AND  BUI  K  AFRODYNAN.'C  DFRIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEK.HHT)  COMPOSITE  VAl  Of  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
l  I5TED  IN  PERCENT  DIFFERENCE  AND  ARF  “♦or-": 

ORAL  RICH  // 1  MOMENTUM  (AT  HEAT  SEN. HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL . SPEC  SCL . POT .  ROUGH.  DRAG 

NO  AT  GMH  AT  JON  MUX  MUX  fLUX  FIUX  FLUX  RATIO  VELOCU*  HUMIDITY  TEMP  .  LENGTH  (  OEF 


END  Of  DATA  P<il 


MARINE  SURFACE  LAYER  MICROMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •  *  »  MICROHETEOROLOCICAL  DATA  *  *  *  » 


RUN  NUMBER: 

79Q5Q42130 

PRINT  DATE: 

11  JUN  t9BC 

START  TIME: 

21 :35: 30  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIME: 

22:  5:40  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

4  Hay  1979  (DAY  124) 

NOMENCLATURE: 

;  1  -  UPPER  LEVEL,  2-l-OWER 

LEVEL 

«  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC) 

No  ■  00 

No.  Ql 

No.  02 

No.  03 

No.  04 

No  .  05 

No  .  06 

No  .07 

No  .06 

No  .  09 

VOLT. REF  ,  A 

TEMP  STRUC. 1 

TEMP. STRUC. 

2  DEW  POINT1 

DEW  POINT? 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR  . 

6 . 205 

0 .000 

0 .001 

5.200 

5.214 

2.644 

2.564 

5.014 

-0.098 

5.145 

No  .  10 

No  .  11 

No  .  12 

No  .  13 

No.  14 

No  .  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOl  TAGE 

MANUAL  FLAG 

ZERO  REF, 

SPARE  A 

SPARE  B 

VOLT. REF. B 

3.765 

3.830 

2.505 

0.001 

0  .  001 

0.001 

0 . 001 

6.205 

*  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  i 

ESCARPMENT  DATA,  FIFLD  CALIBRATION 

AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1EC 

WS2EC 

AIR  TEMP .  | 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Cceff . ) 

1411  124165 

1421  125039 

0.183 

113 

-0  .  009 

0  .  ODD 

0 .000 

D  .992 

0.952 

•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF .DEV 

VOLT  .REF  .  DF.V 

ZERO  REF  . 

DEV 

AC  VOLT  »  !.'  .. 

AC  FRFQ . FLUX  AC  VOLTAGE 

AC  FREQUE 

(No .scans) 

( No . scans ) 

(No . scans) 

A  <  No . > . 005V) 

b ( No .  >  .005V) 

(No . > . 002V) 

(No  >5V ) 

(No  .  MHz  ) 

(VAC) 

(HD 

0 

0 

180 

0 

0 

0 

0 

0 

115.0 

59.83 

*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS! 


AIR  TEMP . 1 
(Celsius) 
12,417 

WIND  SPEED1 
(Meter/sec ) 
5,11 

DEW  POINT  1 
(Celsius) 
10.73 

TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR . 

<  Deg .True) 
319.9 

BAR .PRES.  1 
( Mi 1 1 ibar  ) 
1015 . 12 

SKY  RAD. 
(Watt/n?> 

1 . 37E  01 

BULK  WT  TEMP 
(Celsius ) 
13.413 

MEAN  AIR  TEMP 

(Kelvin) 

285.620 

AIR  TEMP. 2 
(Celsius) 
12.504 

WIND  SPEED2 
( Meter /sec  ) 
4,87 

DEW  P0INT2 
(Celsius) 
10.76 

TEMP .STRUC .2 
(Kel . *M-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0  .  05 

BAR .PRES. 2 
(Millibar) 
1016.22 

•  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEICHT,  Zl 

(Meters) 

18.35 

POT. TEMP . I 

(Celsius) 

12.596 

VIR.TEMP.I 

(Celsius) 

13.797 

V. POT. TEMP. 1 

(Celsius) 

13.977 

ABS . HUMID • 1 
<Kg/«3) 

9  797E-03 

REL. HUMID. 1 
(Percent ) 
89.46 

SPEC. HUMID. 
(Kg/Kg  > 

7 . 950E-03 

1  VAP. PRES. 1 
(Mill ibar ) 
12.912 

S. VAP .PRES. 1 
(Mi llibar  > 
14.434 

REF. INDEX  1 
(Kel . kM-2/3) 
NO  DATA 

HEIGHT,  Z2 

(Meters) 

9.20 

POT, TEMP .2 

(Celsius) 

12.594 

VIR .TEMP .2 
(Celsius) 

1 3 . 887 

V.  POT. TEMP .2 

(Celsius) 

13.977 

ABS. HUMID. 2 

(Kg/«3) 

9.822E-03 

REL .HUMID. 2 
(Percent  > 
89.11 

SPEC. HUMID- 

(Kg/Kg) 

7.964E-03 

2  VAP.  PRES..? 
(Millibar  > 
12.949 

S . VAP. PRES. 2 
(Mill ibar ) 
14.532 

REF. INDEX  2 
(Kel .xM-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905042130 
21 :35:30  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 "UPPER  LEVEL,  2-LOWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINCER , 1973) i 


STAPH  ITY 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦■UP ,-»DOWN>  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (t-INCR.WITH  HEICHT) 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,-* Unstable) 
-0,044  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH* (21*72)1/2 
12.99 

1/ L  AT  GMH 
-0  .  033 

2/1  AT  10  METERS 
-0.041 

Z/L  AT  Zl 
-D .073 

7/L  AT  Z2 
-0,038 

MON IN -OBUKHOV  LENGTH 
(Meter % 

-?  432E  02 

PSI1  AT  Zl-  0.217119 
PSI1  AT  Z2-  0.1220 61 

PSI2  AT  Zl-  0 .137943 
PSI2  AT  Z2-  0.073942 


MOMENTUM  FLUX 
(Nt/«2> 

-3  12E-02 

HUMIDITY  FLUX 
(Kq/set  m2) 

1 , 35E-03 

LA T,  HEAT  FLUX 
(Wat  t»/«2 ) 

3.34E  01 

SEN. HEAT  FLUX 
( Wa  1 ts/«2) 

1  37E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t»/«2 ) 

1.37E  01 

TOTAL  HEAT  BUDGF T  FLUX 
(Wat  t«/*2> 

4.84E  01 

BOWEN  RATIO 
(no  units) 

0.041 


FRICTION  VELOCITY 
(Meters/sec  > 

1 .592E-01 

SCALING  SPEC . HUMD , 
<  Kg/Kq ) 

-6.8B1E-05 


SCALING  POT.  TEMP. 
(Kel win) 

-6.801E-O3 


ROUGHNFSS  LENGTH 
(Meters) 
4.041E-C6 


DRAG  COEF.  AT  10  METERS 
(Dinentl onless) 

1  417E-03 


GENERAL  FORM : DN/DZ* 
f (N1-N2) 1 / l Ln ( Zl /Z2 ) • 
(Z1-Z2) 1/21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  2.64E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N-POT . TEMP . (Kelvin > 
Z-HEIGHT  (Meters ) 
DPT/DZ-  -8.92E-04 


GENERAL  FORM: 'N'SLOPE* 

[ (LnZl-PSI)-(LnZ2-PSI ) ]/ 
(N1-N21 

N«=  WIND  SPEED  <M/s*c> 
Z-HEIGHT  (M)  VtM.Ant 
PSI-PSll 

WS  SLOPE-  2  51 E  00 

N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (h)  Vert  A«» * 
PSI-PSI2 

SH  SLOPE-  -7.86E  03 

N-POT . TEMP . (Kelvin ) 
Z-HEIGHT  <  M  )  V*r  t  .Am 
PSI-PSI2 

PTK  SLOPE-  -7.06E  01 

N-LnTEMP . STRUC . (K»M-2/3) 
Z-HEICHT  <  M )  Ver  t  An» 

PS I -NONE 

CT2  SLOPE -NO  DATA 


•  GENERAL  CONSTANTS; 


MISCELLANF  OUS 


VON  K ARMAN 
CONSTANT 
<Na  unit*) 
0.4 


GRAVITATION 
ACCEI  ERATION 
<  H/sec  2) 
9.7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BULK 

SEN  HEAT 
TRANSF.COEF . 
0 .92F-03 


BULK 

MOISTURE 
TRANSF.COEF . 
1 32E-03 


AIR  DENSITY 
(Kq/n.l ) 

1  2330 


*  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  For  of  Profile  Slop*  and /pr  Partial  D»M*attvt. 

Computation  executed  by  Insertion  of; 


AIR  SPECIFIC  HEAT 
<  ITcal  /Kg  Kel  .  ) 

2  4172E  02 


SH1-SH2-  ♦  /-  08E-3  Kg/Kg. 

PTK1 -PTK2-  ♦  /-  . 008  Kel . 


WATER  LAT  MEAT  VAP 
(ITcal  /Kg ) 

3  9027E  05 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER ;  7905042130 

START  TIME i  21 :35i30  PST 

START  DATE)  4  Hey  1979  (DAT  124) 


MARINE  SURFACE  LAYER 
NRL  MICR OMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE)  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M in 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Me ter /sec ) 

(Celsius) 

(KeI.*H-Z/3> 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kel vin  > 

12.493 

4.90 

10.76 

NO  DATA 

1016.13 

13.413 

-0.920 

-0 . 822 

0.463 

0.561 

HEIGHT 

POT. TEMP. 

VIR .TEMP . 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S  ,  VAP  .  PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent) 

(Kg/Kg) 

(Mil 1 xbars ) 

(Millibars) 

-Kel ,*M-2/3) 

10.00 

12.591 

13.876 

13.974 

9 . 820E-Q3 

89.15 

7.962E-03 

12.945 

14.521 

NO  DATA 

«  BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEME  ET  AL.1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (+-UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD -RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY  WITH  LONG.  VELOCITY 

(♦-Stab!#,— Unstable)  (Nt/«2)  (Meters/sec)  ( Meter2/*ee2 ) 

-0.265  AT  GMH  -2.B2E-02  1.513E-01  -2.289E-02 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID.  WITH  ABB.  HUMIDITY 

( Meter )  CMH-(Zl«Z2)l/2  (Kg/sec  n2>  (Kg/Kg)  (Meter  Kg/sec  «3) 

12.99  1.2IE-05  -6.429E-05  1.200E-05 

Z/L  AT  GMH  LAT.HFAT  FLUX  SCALING  POT. TEMP.  WITH  POT . TEMPERATURE 

-0.294  (Wa  t  T»/m2>  (Kelvin)  (Meter  Kel./»ec> 

2.96E  01  -3.770E-02  5.704E-03 

Z/L  AT  10  METERS 

-0.226  SFN.HEAT  FLUX  ROUGHNESS  LENGTH 

(Watts/n2)  (Meters  > 

MONIN-OBUKHOV  LENGTH  7.12E  00  3.580E-06 

(Meter*) 

-4.426E  01  SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 

(Uetts/n2>  (Dimensionless) 

1.37E  01  9 . 534E-04 

TOTAL  HEAT  BUDGET  FLUX 
<W*tts/n2) 

5.04E  01 

BOWEN  RATIO 
(no  units) 

0.240 


AIR  DENSITY 
(Kg/n3 ) 

1 .2333 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel . ) 
2.4172E  02 

WATER  LAT . MEAT  VAP . 
(ITcal. /Kg) 

5.9025E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.440 

ABS . HUMID . AT  WT  LEVEL 
<Kg/«3) 

1  . 167E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1017.33 


a  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘tor-*: 


GRAD  RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

l AT. HEAT 
FLUX 

SFN . HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BUWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL  POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

2i  ex 

2 1 81 

146X 

1 87X 

187X 

10X 

129X 

373X 

73X 

114X 

114X 

93X 

1 46X 

1  9 1 X 

191X 

46X 

501 

119X 

10X 

34X 

168X 

23X 

73X 

142X 

43  X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER:  7903042130  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  21:35:30  PST  NRL  MICR OMETEOROLOCY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 

START  DATE;  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 

Cl  liv  PARAMFTF-WH 

STABILITY  (f-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(♦■Stable, -'Unstable)  (Nt/«2>  (Meters/sec) 

-0.161  (0.021  AT  GMH  -2.9OE-02  (6.0E-021  1.532E-01  (6.0E-02) 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  CMM-(Zl*Z2>1/2  (Kg/sec  m2)  (Kg/Kg) 

12  99  1.23E-05  (9.0E-06)  -6.605E-05  13. IE-05) 

Z/L  AT  GMH  LAT.HFAT  FLUX  SCALING  POT. TEMP. 

-0.181  (0.021  <  Wet  ts/*2)  (Kelvin) 

3.04E  01  12 . 0E+Q1  1  -2.060E-02  [2.0E-021 

Z/L  AT  II  METERS 

-0.140  (0.02)  SEN. HEAT  FLUX  R0UGHNE88  LENGTH 

(Wat  r*/*2)  (Meters) 

MONIN-OBUKHOV  LENGTH  4.00F  00  n.0F+Q01  3.979E-06  (6.0E-05) 

(Meiers) 

-7.I61E  01  8KY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 

(Watts/n2)  (Meters) 

1.37E  01  (2.0E+OI1  1 . Q53E-03  I4.0E-04) 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/«2) 

5.00E  11  (3 . OE+0 1 1 

BOWEN  RATIO 
(nc  unite) 

0.178  (0.08) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦#r-*i 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT. HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP. 

ROUGH 

LENCTM 

DRAG 

COEF 

69X 

66X 

3X 

7X 

BOX 

OX 

2X 

BOX 

3X 

4X 

73X 

IX 

2SX 

w 


•  END  O*  BATA  RUN 
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MAR  INC  SURFACE  LAY!  R  MICNOrtF  TFOROl.OGICAL  EXPERIMENT 


NAVAL  RF  SEARCH  LAE-ORATORY 
A1MOSPHERIC  PHYSICS  BRANCH 
MARINE  A1M0SPHFRU-  RESEARCH  STATION 
SAW  NICOLAS  IStAWt),  CAL  J FOR WI A 

«  «  *  *  MICRUME  T KOROL  OGICAL  DATA  »  *  »  » 


MlUlRLK:  ?V05O4.??OU 


■  M,. 
H-V 


(DAY  ir»-») 
(AVlNAU  VOL)  : 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RAT  F  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

nOML  NCI  AT URF  :  l^UPPFR  LFVEI  ,  2-COWER  LEVEL 


Ni  .  U  1 

Nrt  .  0? 

No  .  0  I 

No  .  04 

Nc  .  Of. 

No  .  06 

No  .  07 

No  .  06 

A 

li  mp  .  :,ihik  . 

1  TErtP.MRUL  .. 

2  DKW  POINT! 

DtW  Pf)IN f 2 

WIND  SPEED J 

WIND  SPEEDS 

BAR .PRES. 2 

SKY  RAD 

(1  .  C  ■:  0 

L  .  i  r  I 

S  .  2 1  ‘j 

5 . 229 

2 .748 

2  •  672 

5.011 

-0  .  093 

N->  .  I  I  No  t:* 

AC  fkHJUENCt  AC  VAl  ThG‘ 
3.864  :*.Mi4 


No.  I  3  Ny.14 

manuai  flag  zebu  ree  . 

u.iim  u.i)«n 


No .  i:-j 

SPARE  A 
Q  .  001 


Noie, 
SPARE  B 
0,001 


No  .  17 

VOI  T  .REF  .b 
6 . 205 


ESCARP MEN I  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


Aik  | E  riP  . 
1421  ipmvv 


HPWInO  NEAR  UPWIND  I  AND  DP  1 F CAL 
HE  ICHI  .'LENGTH  PATH<  Meter  s )  (Volts) 
11.181  MS  -0.009 


DP  Pf-CM 
(Volts) 
0.000 


WTBFCAl 
(Vc ' ts) 
0.000 


WS1EC 
(Ccef f . ) 
0 . 992 


No  .  09 
WIND  DIR. 
4.988 


WS2EC 
(Coeff .  ) 
0.952 


•  Urt  «».<  FP1NG  PAWAMt  TFRi,  I  RAWS'  A  TED  INTO  I  nUInE FK INC  UNITS: 


1-RRuR  l.i 'UN I  DATA  CA'-i 
iN'-  ,  scan*- »  <ttr  .*•  duo 

1  1 V  V 


VOlT.RM  1>IV  VUl  T.REF.DW  ZFRO  RFf . DEV  AC  VUI  T  .  FLUX 
A(N«  .  )  .  OOSV)  B  ( Nt  .  >  .0  l'5V  )  ( N<;  .  >  .  0  C  ?V  )  (Ni'.)SV) 

:I  0  0  0 


AC  FREQ  FLUX 
(No . >182 ) 

0 


AC  VOLTAGE 
(VAC) 

1  10 . 0 


AC.  FREQUENCY 
( Hi ) 

5V . 86 


rtlO'.Mt  TEOKUi  OGICAI  PARAMt  TENS  (INIIUDINC  THt  ABOVF  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


..  1.  ,.i  .  t  U  ( Nl)  SIM  V.Dl 

I't  .ii"'  *  » Mi? t er /x*ec  t 

•  -i  ••.,  5  31 

DtW  PTiiNI  ( 

(Cel -V  cost 
10.02 

1 1  .ip .  . i  hug  .  i 

Oierl  .  «M  2/3) 

NO  DATA 

WIND  1>1R  - 
< Dt*q  .  True) 
314.6 

BAR .PRES. 1 
(Millibar) 
1015,09 

SKY  RAD. 

( Wa  1 1 /n2 ) 

1  .  37  E  0 1 

BULK  WT  TEMP 

(Celsius) 

13.401 

MEAN  AIR  TEMP 
(Kelvin ) 
285.637 

K  Tin/  .'  WIND  SPEED? 

t.  i  -  i  .*  >  ( Mi*  i  vr  /sec  ) 

.:  s.ri.  U.  0'/ 

DEW  PUINT.? 
vs) 

iv  .«•• 

IIW.  STRUC . 2 
(M.  I  .  *M  2/ .1 ) 

NO  DAI  A 

TIDE  TAB!  F 
(Meier  iiSL ) 
-0.09 

BAR  PRES. 2 
(Millibar) 
1016.19 

.  ii.*A!H>  MlLKiiHLTEUtfULOUICAL  f'ARAMETLRC: 

i . 2 <  J  ,  z  l  IMir  .  TE  MP  .  1 

•.•i-'/  vl  (i:*,  •,!«*.) 

y.f 

vi r. rrnp. i 

(Gels i os> 
13.824 

V.POf.  TEMP.  I  ABS  .HU.MD.  1 
(Celsius)  (Kq/n3) 

14.003  V.H54E-03 

RE)  .HUrtZD.  1 
(Percent ) 
89.88 

SPEC. HUMID. 
(Kq/Kq  ) 
7.997r -03 

1  VAP. PRES. 1 
( Mi  11 l bar ) 
12.988 

S-VAP .PRES. 1 
(Mill  ibar ) 
14.451 

REE' .  INDEX  1 
(Kel  (M-2/3) 
NO  )il  fA 

Util,  /;*  PUI.TFMP.2 

,*t.M»)  (Celsien) 

.2)  12,6)11 

Ul«  .  TEMP  .2 
( P  e  1  m  v  «. ) 
13.911 

V.PU1 . It MP .2  APS. HUMID. 3 
(Celsius)  (Kq/n3) 

14.001  V.879F-0.1 

RF  1.  .HUMID  .2 
(Percen  t ) 
89.53 

SPFC.HUMID . 
(Kq/Kq  ) 

8 . 01  lt-0.3 

2  VAP, PRES.? 
(Mill ibar ) 

13  .  Q?4 

S . VAP .PRES. 2 

(Millibar) 

14.547 

REF. INDEX  2 
(Kel • xM-2/3) 
NO  DA” A 

flNiJs.l*  EiiLt  HU 


(R:  /VO^'T  42200 

Mi  .  Si :  *".C  PST 

ill  4  May  ly 79  (  DAY  124) 


MARINE  SURF  ATE  LAYER 
NRL  MICROHETH'ROLOCY 
CAN  NTCOI  AS  TSIANO,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  A/Nin 

DATA  AVERAGING  PFRIOD:  30  Min 

NOHFNCl  ATIJRF  :  1- UPPER  LEVEL,  2*  COWER  LEVEL 


:  I l  E.  t.AI  UK  A(  || MS  BAS-.  D  <Jn  ABOVE  OBSFRVt  D  AND  CAl  fUl  ATFD  VALUES  <  BU5INGER  ,  1  973)  : 


FLUX  PARAMETERS 
<«  =UP , --DOWN) 


SCAl  INC  PARAMF If RS 


PARTIAL  DFRIVATIVFS 


PROFILE  SI  OPES 
( ♦= INCR .WITH  HEIGHT) 


hAl  RlUlARD'ijN  NUMBER 
ii  .hi.',  ilr,m  •*>»  I  *-  > 
0.041  AT  CMH 


=»l  1  I  Mf  It  RS 


uM  KCli'J  I  I  NI.IH 


MUM)  N  HIM  FLUX 
(Nt /m2) 

•  1.  1E1T  0? 

HUMIDITY  HUX 
(Kq/'.ec.  m2  > 

1  .  36F-0r. 

LA  I  HEAT  FL  MX 
(U«t  tr/f,2> 
l.TAt  ni 

El  N  HEAT  FI. MX 
<  Ua  t  t*/n2 ; 
l . 3B£  00 

SK  Y  AND  SOLAR  HFAT  FLUX 
( Wat  T«,/n?) 

1  . 37 E  0  1 

HUAI  UFA  I  BUDGET  FLUX 
(Watt  •=./«;?  > 

4 . 67E  0  1 


FRICTION  VFl OCITY 
(rteters/sec  > 

1  607E-01 

SCALING  SPKC.HUMD. 
(Kq/Kg) 

-6. B? OF- 05 


SCALING  POT. 
(Kelvin) 

•  6  870E-03 


ROUGHNESS  LENGTH 
(Meters) 

5. 1 08E - DA 


DRAG  GOLF .  AT  tO  ML  TERS 
(Di  r.ensi  onlesO 

1  31  Oi  io 


CkNFRAL  FORM:DN/D7* 

I (Nl -N?>l/Tln(Zl/Z2>« 
<Z  UZ2M/21 

N-W1ND  SPFED  (M/set ) 

Z  =HF.  IGH  T  (Meters) 
DW8/D7=  2.67E-02 


N=SPFC .HUMIDITY  (Kg/Kg) 
Z-HE IGHT  (Meters) 
DSH/D7*  -8.92E-06 


N*POT . TEMP . (Kelvin) 
7  =  HE IGHT  (Meters) 

DP  T/D7-  -8.92F-04 


GENERAL  FORM N *  SLOPE- 
l  (l  nZl-PSI>-(LnZ2-PSI)l/ 
IN1-N2I 

N-WIND  SPEED  (M/sec) 
Z=HEIGHT  (M)  Vert, Axis 
PSI-PSll 

WS  SLOPF=  2.49E  00 

N=SPEC. HUMIDITY  (Kq/Kq) 
Z=HE IGHT  (M)  Vert. Axis 
PSI-PS12 

SN  SLOPE*  -7.87E  03 

N=POT .TEMP .(Kelvin) 

7- HEIGHT  (M )  Vert. Axis 
RSI -PSI2 

PTK  SLOPE*  -7.87E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
7 “HEIGHT  (M)  Ver  t  .A« is 
PS I -NONE 

CT2  SLOPE-NO  DATA 


II  A  1 
,11  AT 


0  21 1282 
-I  1  1 96  VV 
0  I  3*i4(! 4 
ll  0744'A 


BOWEN  RAUU 
(n  <>  unit*.  > 
0.041 


MISCELLANE OUS 


'/I  t  Al  I  UN  PffUF  II  f 
I  .  )  VAI  INN  tilk  pkANDH 

■  .-r  .■<  NUMBER 


PROF  1  l  ) 

TUB  SCHMIDT 
MlMBI  R 


BUI  K  BULK 

St  N  ME  AT  MOISTURE 

IRAN-.F  .CUM  TNANSF  COEF. 

0  921  0.1  I  32E-03 


e.isnr  eeeri  t  of  Profit*  *i}ap*  *r>t}/or  Partial  Derivati 


AIR  DENSITY 
( K  q  /w.T  > 

I .2320 

AIR  SPECIFIC  HFAT 
( ITcal ./Kg  K* 1 . ) 
2.417TC  02 


WATER  LAT.HEAT  VAP 
( ITcal  . /Kq  ) 

S.9026E  05 


I  Nl  I  |.  IlN 


232 


MARINE  SURF  ALL  LAYER 
NRi  HlCNOMETE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAf 


PR  IN  I  DATE:  ll  JUN  198(1 

data  sampling  rate  (au  channels 

DATA  AVERAGING  PERIOD:  30  Mm 


RUM  NUMBER :  7VU50422QIJ 
START  T1MF  :  2?:  5:50  PM 
START  DATE;  4  nay  197V  <  DAY  124) 

ESTIMATED  Mli'RUMF  IF  UKwLdGlCAl  PARAMETERS  AT  I V  N  METERS: 


AIR  TEMP-  WIND  SPEED  DfU  POINT  TtMP  .SlRUC.  .  BAR  PRES. 

<Cel**iu*>  <Meter/*er  >  (Celiius)  (Kel  .  »M-?/3)  (Millibar) 

12  50V  5.10  10.84  NO  DATA  1016.09 

HEIGHT  POT  If  HP  VM.TtftP.  V.  PUT- TEMP  ABS .  HUMID, 

idelersl  (Celsius)  (Celsius)  (CeUios)  (Kij/r»3) 

10.au  IP. 607  13.901  13,999  9.076E-O3 


(Kel.*M-?/3)  (Millibar)  (Celsius) 


RH  .HUMID. 
(Percent ) 
89.57 


BULK  UT  TEMP  AlR-UT  TEMP  POT-WT  TEMP  VIRWI  TEMP  V  POT-Wl  IfcMP 


(Kelvin)  (Kelvin) 

-0.092  -0.794 

SPEC. HUMID.  VAP. PRES. 

<Kq/Kg>  (Millibars 

8.00VC-03  1.1.020 


BUI  K  AERODYNAMIC  CALCULATIONS  BASED  UN  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  El  Al  ,tV78): 


INFERRED 
STABIL  I  T  Y 


FI.UK  PARAME1ERS 
(4 -UP , -*DOUN ) 


INFERRED 

SCALING  PARAMETERS 


S.VAH.PRES.  REF,  INDEX 


(  M j 1 1 ibar  v 
1  4  536 


(Kel  jtH  -2/3  > 
NU  DATA 


INFERHt D  MEAN  VEHIICAl. 
VELOCITY  COVARIANCE 


MlSLELl  ANCOUS 


GRAD.  RICHARDSON  NIJMHFR 
(♦-Stable, -'Unstable) 
-0.230  AJ  CHH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter)  CMHM  Z1  »Z2>  1  /2 
12.99 

2/L  AT  GMH 
-0.256 

2/L  AT  10  METERS 
0.197 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-5.069E  fli 


MOMfNlUfl  FLUX 
(Nt/«2> 

-3. 10F-02 

HUMIDITY  FLUX 
(Kq/sec  «?) 

1 .20E-05 

l AT .HFAT  FLUX 
(Watt  s/n? ) 

2.98r  0! 

SEN. HEAT  f  1  UX 
(Wat  ts/n;1  > 

7.14F  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt  5/nI?  ) 

1.37E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uaf ts/n2) 

S.06E  01 


FRICTION  VELOCITY 
( Me  !prs/s**t  ) 
t  585E-01 

SCALING  SPF.C.HUMLD. 
(Kq/Kq) 

-6. 162E  05 

SCAl INC  POT . TEMP . 
(Kelvin) 

-3.611E-02 

ROUGHNESS  LENGTH 
(Meters ) 

4.714E-Q6 

DRAG  COEF.AT  10  METERS 
<  l)  i  «en  si  on  lec-  s  > 
9.664E-04 


WITH  LONC.  VELOCITY 
(Meter?/sec2 ) 

-r .51  IE-02 

WITH  ABS  HUM l D 1 1 Y 
(Meter  Kq/ sec.  «3> 
l .204E-05 

WITH  POT . TFMPERATURE 
( Meter  Kel , /sec  ) 
5.722F -03 


AIR  DENS  Mr 
(Kq/«3  ) 

1 ■ 2331 

AIR  SPI  LIT  IC  HE  A I 
(Ileal. /Kq  Kel  l 
2. 41  V  IE  02 

WATER  LAT.HEM  VAP. 

( I T t  al . /Kq) 

5.9024E  05 

VAP .PRES. AT  UT  Li  VEL 
(Mill ibar > 

15 . 420 

A&S . HUM  1 D . AT  WT  LEVEL 
(Kg/nl > 

1 . 167E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1017.29 


BOWEN  RATIO 
(no  unit«»> 

0.240 

»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PfRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TUP  RUW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARF  BIHK  AERODYNAMIC  FRRQR  VAI  UE5 .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “  +  or- 


GRADR ICH. 

Z/L 

HOME  NT UM 

LAT .HEAT 

SFN.Ht AT 

SKY  RAD. 

IOTAI  HEAT 

BOULN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  l  DM 

ELUX 

FlUX 

FLUX 

FLUX 

FLUX 

RATIO 

VE  L OC IT  Y 

HUMIDITY 

TEMP  . 

LENGTH 

r.oFr 

221 X 

22  U 

149X 

198X 

18HX 

10X 

13CX 

377X 

75X 

I  !4X 

1  1  4X 

V5X 

149X 

1V1X 

19 IX 

46X 

5  az 

12)  X 

I0X 

34X 

1 71 X 

234 

73X 

MAX 

43X 

4  07. 

*  CONTINUED  BELOW 


RUN  NIJMBFR:  7VU50422C0 

START  TIME:  22:  5.50  PSf 

START  DATE:  4  May  1979  (DAT  124) 


MARINE  SUftFACI  LAYER 
NR  I  NICROMETF UROLOGY 
SAN  NICOLAS  ISlAND,  CAL 


PRINT  DATE:  11  JUN  196(1 

DATA  CAMPLING  RAT  F  (AIL  LHANNllS).  6/Hin 
DATA  AVERAGING  PERIOD.  Jli  Mm 


COMPOSITE  PRIIFTIF  AND  HULK  AF  R  UDYNArt  1 C  DFRIVFO  PARAftf  TER  VAI  UF  WEIGHTED  AS  A  FUNCTION  OF  1 H!  ABOVE  RESPICT1VI  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  Ol  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  I : 


FLUX  PARAMETERS 
<«=.UP,  --DOWN) 


SCAL ING  PARAME  IERS 


(  RAD. RICHARDSON  NUrtBI  R 
<  ♦  -  St  able  ,  --Unstab  le> 
0.142  ( 0.021  AT  GFiH 

GfcOMFTWir  MKAN  HEIGHT 
(Meter)  CMHM/t»7.'»>l/2 
12.99 


MOMENTUM  FLUX 
(Nt/n2> 

-3.12E-02  l 6 . 0E -02 1 

HUMIDITY  fLUX 
(Kq/sr  n?) 

1.24F-05  (R. Of  061 


FRICTION  VELOCITY 
( Meter ',/ sec  > 

1.590E-01  16.0E-021 

SCALING  SPEC  .  EHJM  l  D  . 
(Kq/Kq) 

-6.43VE  05  I  3. Or -05) 


Z/L  AT  GMH 
11.161  10.021 

Z/L  A I  10  METERS 
-0,124  Ml. 02 1 

MON  IN  OBUKHOV  LENGTH 
(Meters) 

-8.C59C  Cl 


LAT.HLAT  Fl  UX 
(Wat  ts/«2) 

3.061  01  12  ■  0E  ♦(>  1  1 

SEN.Hfc  AT  Fl  UX 
(Uatts/n?) 

4.B9E  00  l 3. OF ♦€ Cl 

SKY  AND  SO!  AR  HEAT  ELUX 
(Wat  («./*?> 

1  .37t:  01  12. 0E  *01  1 

TOTAL  HFAT  BUDGET  (LUX 
(Wat  t*/n?> 

% .  02F  (It  M.nr*0lj 

BOWEN  RATIO 
<n«i  un»  is) 

0.178  Ml.  001 


SCAl  ING  PUT  .TEMP  . 
(Kelvin) 

-1.979E-C?  1 2 . OF  -  0?  1 

ROUGHNESS  LENGTH 
( Meter*. ) 

4.837F-06  C6.0E-05I 

DRAG  COEF.AT  tO  Mf  TFRS 
(Meter*.) 

l  0*»"i  <>.  I  4 . 0E-04  1 


DUFtftEW't  BITUiEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVID  PARAMFTtR  VAI  Ul  5  AS  COMPUTED  VIA  1  HI  STANDARD  DEL.  ION  I  ROM  FIT  HER  THI 
AE.OVE  WilGHlED  COMPOS!  IF  VAI  Of  MR  MEASUREMENT  UNCFRJA1NTY  VAI  OF  (WHICH  EVER  Al-f.UI  UTl  VAI  UF  1 5  IARGFR).  AU  VAI  O*  S  ARF 
I  TSTED  IN  PE  RCFNT  DIFFERENCE  AND  ARE  "♦or 


GRAD  RICH.  //I 
NO . Al  GMH  AT  1  DM 


HQMGN1UM  l  AT.  HEAT  St  N  HEAT  SKY  RAD  TOTAt  H 
FLUX  flUX  El  OX  flUX  FlOX 


Al  BHWIN 
RATIO 


1  RICH  UN  SCI  SPEC  SCI  If 
VUOCI1Y  HUMIDITY  Uhl’ 


•  MO  Of  DATA  HIM 
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ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  1ST  AND ,  CAT  IFOSNIA 

*  »  «  *  rtICROME  TKOKOL  fJCICAL  DATA  •  •  *  * 


RUN  NUMBER : 

7905042230 

PRINT  DATE : 

11  JUN  1980 

START  1 1 ME  : 

22:36:10  PST 

DATA  SAMPLING  RATE  (ALL  CHANNl  LSI- 

6/Min 

END  TiMt: 

23:  6:20  PST 

DATA  AVLRAGINC.  PERIOD:  3L 

Min 

START  DATE: 

4  M  *y  197V 

(DAY  124) 

NOME NCI  A TURF 

UUPPER  L  FUEL  ,  2*  1  OUFR 

F  VEl 

ANAf  OH  CHANNl  L  RAW  DATA 

(AVI  RAUF  VDC 

No  .  (10 

No  .  01 

No  .  C 2 

No  .  03 

NO  .  04 

Nc  ,  05 

No  06 

No  .  07 

Nc  .  Oh 

vm  T  .  RF  F  .  A 

TEMP  ST RUC. 

TFMP.STRUC 

2  DF  U  POINT  1 

DEW  POINT? 

WIND  SPETDl 

WIND  SPEl D2 

BAR  PRES 

SKY  RAD 

6.205 

0  .(ICO 

0.001 

5.230 

5.243 

2 . 879 

2.799 

5.0)3 

-  0  .  0  9ri 

Na  .  1  0 

No.  11 

No  .  1  2 

No.  11 

No  .  14 

N !» .  1 5 

No  .  16 

No  17 

BULK  UT  TEMP 

AC  EREWUENCV  AC  VOI  TARF 

MANUAl  FLAG 

7tRf»  RfE. 

SPARE  A 

SPARE  B 

VO:  T  .  RFF 

B 

3.743 

3  B60 

2.504 

n .  noi 

0.001 

0  .  ft  0  1 

0.001 

6.235 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  HEi.D  LAI 

1BRAIIGN  AND 

wind  speed  escampmlnt 

CORKfeC 1 1UNS 

No  .  1 

No  .  •* 

IIPULND  NF  AR 

UPWIND  1  AND 

DP  U  CAL 

DP2FLAL 

Will  LAL 

WSlt  1 

AIR  TEMP . » 

AIR  It  MR,  2 

Hi  I CUT/ LENGTH 

PA  1  H  t  Me  ter  S) 

( Vo  1 ts) 

(Vo  1  is) 

(  LV  l  r  - .  > 

( L «;  e  f  f  . 

Mil  124775 

1421  125605 

ft  .  1  .7 

1  1H 

-  ft  .  3  n9 

t) .  non 

II  .  0  li  J 

1)  .  9V  ) 

*  SYSTEM  HOUSE* F  EP  INC  PAkAME  TtRS  TKANSl  ATE  D  INTO  ENGlNlEkfM.  UNiTC: 


N  <  t  V 
UllNL  TMR 
4  .  1 


w'./EL 


C  c  pE  T 
0 


MANUAl  ELAT,  ERROR  (  HUNT  DATA  PAST 

(Ro.si'in'jt  (Nc  .st4ns)  (No  .'iCrtfis) 

ft  <1  I  HU 


VOl  1  REE.DfcV  'JIM  1  .REB  .D»  V  *o  REp.OPV  rtl  VOl  T.iLlJ*  Ai  TRIG  i  L  U/ 
ATN.i .  >  .  flf5V>  biNtt .  >  .  Plr/V)  <Nr.>.l>D2W  <N  o.)SV>  (Me  .  MHz  * 

i)  o  o  i»  o 


ftr  VmTAl.: 
( VAC  > 


1  I  ‘  j  -  i! 


A*.  I  RL'iln  |,(  t 
iHl  • 

*>'?  ■  <J6 


»  OBSERVED  MICkOMEIEORUi  OUT CAL  PARAMETERS  (INCIUDINC  THE  ABOVE  (AT  .  AND  ESCARP  Mf  NT  CORRECT  J  ONS  )  TRANSLATED  INTO  EN).  INURING  UNITS 


AIR  TEMP.I 

WIND  SPFlDI 

DFW  POINT! 

TthP  5IRUC :.  1 

giivD  DIR  . 

T<mR  .  PRF  fi  .  i 

SKY  RAD 

Bui  f  ur  itnP 

rt  AN  AJR  U  Ml 

(l.'elsiiis  > 

(Me ter /sec ) 

(Celsius) 

(Kel . 2/3) 

(D>*j  True) 

■Mill ib at  > 

iu.it  t 

,  tl  s  i 

(Kelvin i 

13.4/8 

5.57 

10.91 

NO  DATA 

YliV  ,  t> 

1  111  5 . 1 3 

1  .  3V£  ft  1 

1  '•  .  392 

2f 5  hV«. 

AIR  TEMP. 2 

WIND  SPEFD2 

DEW  POINT;* 

TEMP  .51  Kip;.? 

I  IDT  TABI  i 

BAR  PRt  S .2 

< Cels  t  us ) 

(ilpter/nei.  > 

(Celsi us) 

(Kel . *M -  3/3) 

t Meter  MSL) 

ihi 11 i  »ar  ) 

12.561 

5.34 

10.93 

NO  DATA 

-0  .  1 1 

1016- 33 

a  CAl  GUI  A  it  D 

M ICRUME TEOKQLOL 

i  I CAL  PARAMETERS: 

HCICHT,  Z1 

POT  .  TEMP  .  1 

V1R . TEMP  .  1 

V . PUT . TEMP . 1 

ABi- .HUMID.  1 

RLi  .HUMID  1 

SPEC .HUMID . 1 

1  VAP  p  k t 5 . 1 

b  VhI  PR l  '..  .  1 

HE*  INDl  *  j 

(Meters) 

(Olsi  us) 

(Celsius) 

(Celsius) 

<  Kq/n3 ) 

(Per  cent) 

(Kq/Kq  ) 

(Millibar) 

(Mi  l|.t..,r  i 

<  Ke 1  . *5- .  / 3 ) 

18.35 

12.657 

1 J .  3  /4 

14 . 054 

9.9jof -03 

9d  .  14 

H  043F-03 

13.063 

14  49) 

NO  DATA 

HFIGHT,  72 

POT  .  It  HP  ,? 

VIR.TfcMP.2 

v.pnr.iFMp.? 

ABS. HUMID. 2 

Rt  1  .HUM ID.  3 

‘,PF(  .HUMID.; 

'  VAP  l‘ RES  3 

5  LAP  PRF 5.2 

REF  .  lNlrF.Y  3 

(Meters) 

(Celsius) 

(Celsius) 

(Celsi us  > 

<K(j/r»3) 

(Perten t  > 

(Kq/Kq) 

(Mi j l ib#r ) 

•Millibar) 

i  K  e  1  .  *  M  2  /  3 ) 

9.2ft 

13.651 

13.960 

1 4 . 050 

v .  v;(  \f  -  03 

Fi9 .7? 

H.OtiM  0  3 

13 . 098 

1  4  .  58 1, 

N'T)  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905 U 42230 
22:36: 1 C  PST 

4  May  J  979  ( DAY  134) 


MARINE  SMRFACI  LAYER 
NRL  MICROMtTf  URQL  UGY 
SAN  NT  COT  AS  I  SI  AND,  CAL 


PRINT  l/ATl  1  1  TUN  I  90P 

DATA  SAMPLIN';  RATE  .ALL  IHANNllST.  L/Mm 
DATA  ALT  RAC.  1 NC  PERIOD:  30  Min 
NOMENCLATURE.  1  UPPER  t  EVEL  ,  2*lOW[R  I  E  VEL 


k  PROFILE  CAL  CUT  AT  I PNS  BASF  D  OH  ABT1VE  OBSERVED  AND  CAL  TO;  ATED  VAT  UfcS  (  BUSlNGFR  ,  \  97.3  *  : 


STAT  IT  ITY 


FLU*  PARAMETER-,  PROI  ME  STUPES 

<  *=up  ,  -=pown)  scaling  parameters  partial  derivatives  (t-iNCR  with  hcighi> 


TRAD.R  ICHARDSON  NIIMBF  R 
(  ♦-St-ib  l**,  -  * Unstable) 
*0.040  AT  CMH 

GMMFTRIC  MF AN  HEIGHT 
(Meter)  CMH- < Z 1 *72 )l /? 
1  7 . 79 

//L  AT  CMH 
-0.050 

1/ L  AT  10  METERS 
-0.045 

Z/L  AT  Z1 
- 0 . 0H;> 

Z/L.  AT  73 
*0  .  041 

MIJNIN-UBTJKHOV  1  FNGTH 
( Meter  » > 

~2 . 326E  02 


MOMENTUM  FI  UK 
<Nt/n2> 

-2.90F  -02 

HUMIDITY  ft  UK 
(Kq/sec  «2> 

I  .  TIE.- 05 

LAT  HEAT  FT  MX 
(Watts/n2> 

3.24E  (jj 

SF  N . HEAT  FLUX 

(Watts/n2) 

I  . 33E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2) 

1  ■  37E  0 1 

TOTAI  HFA I  BUDGF I  FLUX 
(Watts/n?) 

4.74E  01 


FRICTION  VELOCITY 
(Meters/se«-  ) 

1 .534E-01 

SCAT  INK  SPEC . HUMP . 
<Kg/Kq ) 

-6.927F -05 


SCAL  INC  POT  .  TEMP  . 
<Kpl»m) 

-B.927E-03 


ROUGHNESS  LENGTH 
(Mfters) 

3  096E-OA 


DRAG  CflEF •  AT  10  METERS 
(Dimensionless) 
l  U'3i  ii- 


r.ENERAL  FORM  :  DN/D7- 
I  (NT  N2U/TI  n(?l  /Z2>« 

N-WIND  SPI  E  D  (  M / set  » 

Z -HE  I CUT  (Meiers) 
DW5/D7=  2.52F-D2 


N-SPEL  HUM1DI T 1  (Kg/Kq) 
HEIGHT  (Mefersl 
DSH/ DZ -  -0.921-06 


N  POT  TEMP . (Kelvin) 
**  HEIGHT  (Meter*) 
TPT/DZ=  -8,92r-04 


GCNtRAt  FORM  N  Si  OPE* 
i  u  nzi  PS]  >•  (Lt  Z“-pr;i  >  ]  / 

I N l -N2 1 

N-WIND  GPEE  D  ( M/sc'r.  ) 

7 'HEIGHT  (M>  Vert. A* is 
PSl'PSll 

ws  slope  -  2.6tF  oo 

NeSPEC. HUMIDITY  (Kq/Kg) 
/•HEIGHT  (Mi  Vrrt.Atis 
PS1*PSI? 

SH  Gi  OPE  -7  8DE  03 

N=POT . TEMP . (Kelvin) 
/HEIGHT  <M>  Vert  A* is 
PS  I  *PS  T ,? 

PTK  SI  UPE*  7 , 8  C  t  01 

N*LnTfcMP . SIRUr  (K*h-2/3» 
?‘HE  U;H1  (M)  Ver  t  All*. 

PS I -NONE 

Cl./  SLOPE -NO  DATA 


PSI1  AT  71  * 
Pr»T1  AT  i?* 
PM2  AT  71* 
PS  I?  AT  72* 


0 .232766 
ft  .  1317/.0 
0 . 1 40322 
fl.  OBI’  173 


BOWEN  RATIO 
<n«  unit*. ) 
0.041 


•  GENERAL  CMNSTANTS: 


MISCELLANI  OUS 


VON  K ARMAN 

GRAVITA1 ION 

PROF  TI  E 

PROF  I L t 

BULK 

BULK 

CONSTANT 

ACCFl  ERA T ION 

TUR .  PRANDH 

TUR . SCHMIDT 

SEN  HP  AT 

MOtSTURE 

<Ni»  units) 

(M/sec  ?) 

NUMBER 

NUMBER 

TRANSE.CnEF  . 

TRANSE  CUFF 

0  .  4 

9 , 795? 

0 .74 

0.74 

0.92E-03 

1  .  3  21  -  0  3 

AIR  DENSITY 

(Kq/eT  > 

1  2327 


*  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  ne««urtneni  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  enfruffd  by  irttoMlon  nf ; 


AIR  SPECIFIC  HF AT 
(  IUal  .  /Kq  Kel  .  ) 
2.4174E  02 


SHI -SH2*  ♦/-  Oflf -3  Kq/Kq. 
PTK 1  -PTK2-  »/  . 0 OH  Kel  . 


WATER  LAT. HEAT  VA° . 
(  ITcal . /Kq  > 

5  9  023E  05 


CONTINUED  ON  NEXT  PACT 
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KUN  NUMBER;  790MI4223Q 

MARINk  SURFACE  I  AYER 

PRINT  DATE: 

11  JUN  1980 

START  M  f»»  .  2  • ;  36  :  ’  '•  P'»T 

NRI  MICRUMETEI  IRULOGY 

DATA  GAMPl  J  NG  RAH  <  Al  1  I 

HANNk  l  ‘j  »  /,/Mi 

u 

START  DATt  :  4  V  y  lOV 

(  DAY  124)  SAN  NICOLAS  I 

Si  AND  ,  CAl 

DATA  AVERAGING  PERIOD ;  30 

Mm 

ESTIMATED  MICRUME  TEOROi  n 

GICAl  PARAMEUWS  AY  I  ►  N  METERS  ; 

AIR  TEMP  WIND  SPEED 

DEW  POINT  TEME  6TPIJC 

BAR  PRES  BULK  UT  1 f nP 

AIR  -  U  T  TfMP 

PUT -Wl  Ik MP 

V ! R  -W  T  If  MP 

V  P  O  1  W  1  T  f  MP 

(Celsius)  (Meter/sec) 

(Celsius)  (M?l  <1*  2*3; 

'Millibar)  (Celsius1 

(Kelvin > 

< Kel v in  > 

(Kelvin* 

(tfJvin  * 

12.551  5.37 

10.93  NO  DATA 

'"16.12  1 3  392 

0  841 

-0  743 

0  V.H 

0 . 65s 

HEIGHT  POT.TFMP. 

V1R.TEMP  V. POT. TEMP 

ABS  HUM  1 fc'  VE'L  HI  mil* 

SPEC . HUMID 

VFH  .  PkEG 

S  VAP  PRES 

REF  INDEX 

(Meters)  (Celsius) 

(Celsius)  (Celsius) 

(  K  q .  «T  >  ',ei  uuti 

(Kq/Kq  ) 

'Mil  I ibar  s  i 

«  M  r  ,  '  ■  h  .f  r  «-  » 

(Kel  *n  2/3 j 

10.00  12.649 

13. V5Q  14.048 

9 . 93 OF  • x  hv  fM 

n  0* 4L -  U  3 

13  094 

1  4  75 

NO  DATA 

BUI  K  AERODYNAMIC  CAl  CU1  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  Af  lr\  l  y  ■) 

.  k  HI  i  !  Al  . 

U'VH  , 

INFERRED 

FLUX  PARAht IFRS 

lNE  ERRED 

'  .  ERkl  n  -i 

f  •  -.‘Nil  Al 

STABILITY 

(♦=>UP  ,  -=DOUN) 

SCALING  PAR  AML  1 ERS 

Vi  i  j>  ■  1 

i-l *  I  At  1 

HIM  EL  l  ANL  fJ  1  i 

I  RAD. RICHARDSON  NUMBER 

MOMENTUM  Fl  UX 

FR ICTION  VH  or  1 TY 

WITH  LONG 

Vt  U)i.  I  T  r 

..  k  : .  w-i  i  r  * 

(+aS table,-! Unstable) 

(N « /n2 ) 

( Meter s/^er ) 

(Meter 7/se 

0.188  AT  GMH 

-3.50E-02 

1  684E-01 

2 . 835F-02 

1  2330 

GEOMETRIC  MF  AN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUM ID 

w I 1 H  ABS 

HUM) D1 1 Y 

AIR  SPt  t  i  r  IC 

ML  A 1 

(Meter)  CMH * ( Z 1 »72 > I /2 

(Kq/sec  m2 > 

(Kg/Kq  ) 

(Mete-  Kq/ 

ser  r»3) 

(  I  fid L  .  /Kq  Kel  * 

12-99 

T  22E-05 

-5 . 9001  -05 

1  225E  -  05 

2  417  4k  02 

Z/L  AT  GMH 

LAT.HFAT  FLUX 

SCAL INC  POT . TFMP . 

WT  TH  POT  TEMPERATURE 

WATER  LAT  HEAT  VAP 

-0.212 

(Uatts/«s2> 

(Kelvin) 

(Meter  Kel 

/S ff  ) 

(  I  T(  a  1  .  /Kq  ) 

3.03F  01 

-3. 36BE-02 

5. 6711  03 

Z/L  At  10  METERS 

-0.163 

PEN  .  HEAT  FI  UX 

ROUGHNESS  LENGTH 

VAP  PRES  Af 

U  T  L  k  VEt 

( Uatts/*2> 

(Meters  > 

MUNIN-OBUKHOV  LENGTH 

7.08F  OC 

6 . 623E -  06 

(Meters ) 

-6 .  1  38E  Cl 

SKY  AND  SOLAR  HF AT  FLUX 

DRAG  COFF  AT  10  MFTE.RS 

ABS.HUMlD  AT 

ur  levfl 

(Ua  t  ts/n?) 

( D  j  Mention  less) 

(Kq/n  () 

1 . 37E  0  1 

9 . 842E-04 

1 . 166E -07 

TOTAL  HEAT  BUDGET  FLUX 

BAR  PRf  S  AT 

WI  1  1  VEL 

(Watts/«2) 

5  1  OF  01 

10  17.37 

BOWEN  RATIO 
(no  unit's) 
0.234 


Mf  ASUREME  NT  ERROR  ANALYSIS  OF  PARAMFT6RS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURAL  1 F  j 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ART 


CRAD .RICH. 
NO. AT  GMH 

z/i 

AT  IBM 

MOMENTUM 

FLUX 

l  AT .HEAT 
FLUX 

St  N .  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

SOL .SPEC 
HUMIDITY 

SCI  .POT 

TF  MT  . 

ROUGH 

I.ENGIH 

DRAG 

cm  i 

235% 

235% 

1 65% 

198% 

198% 

10% 

135% 

3965t 

83% 

1  15% 

115% 

TP  3% 

165% 

197% 

1 97% 

46% 

5U 

125% 

10% 

35% 

176% 

23% 

74% 

1  48% 

4  3% 

4  0% 

CONTINUED  BELOW 


RUN  NUMBER 
SI  ART  TIME 
START  DATE 


7905042230 
2?: 36; 1 0  PST 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOG Y 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE :  1 l  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS);  fc/M»n 
DATA  AVEPACINO  PFRIOD;  30  Min 


COMPOSITE  PRUFTIF  AND  BULK  AERODYNAMIC  DF.RIVF.D  PARAMETER  VALUE  WFIGHTFD  AS  A  FUNCTION  OF  IMF  ABOVE  RESPECTIVE  ME  ASIJRF  MI  NT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  In  l  ] • 


START!  ITT 


FLUX  PARAMETERS 

<*=UP ,-sDOWN)  SCALING  PARAMETERS 


I'.RAD  .  RTCHARDPON  NUMBFR 
(  table ,  -  -Unstable ) 
-n.124  10.0?]  AT  GMH 

CFTJMFTRIC  MF AN  MFIGHT 
(Meter)  CMH= ( Z 1 *Z2 > 1 /2 
12.99 

Z/L  AT  GMH 
0.142  10.02) 

Z/L  AT  10  METERS 
'0  .109  t  0 .021 

MON IN -OBUKHOV  LENGTH 
(Meters ) 

-9 . t  68E  0  1 


MOMFNTHM  FLUX 
<Nt/«2) 

-J.37E-02  C6.0E-Q2) 

HUMIDITY  FLUX 
(Kq/sec  r.2) 

I.24E-05  tH.0F-'J6! 

L AT . HE  AT  FI  UX 
(UatTs/n2) 

3.07E  01  I2.0E+01 ) 

SEN. HEAT  FLUX 
(Ua  t  ts/n2> 

4.8SF  00  1 .3 ,  OE  >0  0  ) 

SKY  AND  SOLAR  Hk  AT  FllIX 
(Ua t ts/e2 ) 

I.37E  01  12. OF +011 

TOTAL  HF AT  BUDGET  FLUX 
( Wat ts/n?) 

5.0  3E  01  l  3.  OF  *0  1  1 

BOWfcN  WAT  TO 
(no  units) 

0  174  III. 08) 


FRICT ION  VELOCITY 

(Meters/set  ) 
t  . 651 E-0  T  (6.0E-02I 

SCALING  SPkC. HUMID. 
(Kq/Kq) 

-  6 . 302E.-05  13.  OF -051 

SF.Al  INC  POT  .  TE  MP  . 
(Kelvin) 

-1.862F-02  [2.0E-021 

ROUGHNESS  LENGTH 
( Meters  > 

5.819r-06  I6.0F-Or.J 

DRAG  COE  EAT  10  METERS 
(Meters ) 

l  uo  1  .  u.v  (A  .  0E  -  04  J 


IHMEWENlf  PTTWEtN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAl  Ilk  S  AS  COMPUTED  VIA  THI  STANDARD  DEVlAlfON  I  Rll 
ABOVE  WEIGHTED  COMPOSITE  VAl  I  IF  OR  MEASUREMENT  UNCERTAINTY  VAl  UF  (WHICH  EVER  AftF.OI  llTT  VALUE  IS  LARGER*  ALL  VALUES  ARE 
t  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  -♦or  " 


(.RAfi  RICH 
NO  A I  L,MH 


rn 

AT  I  DM 


Himf  h  r  urt 
FLUX 


I  A  r  HE  A  f 
H  UX 


SEN  HI  A  t 

r  i  ux 


TOTAL  Hr  AT 
F  I  UX 


POWE  W 
RATIO 


FRICT  TON 
ve  i  or  1 1  y 


SCI  SPEC 
HIEMT  TUT  Y 


S'.L  POT 
TIME' 


END  OE  DATA  HON 
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MARINE.  SURFACE  LAYER  MICPOMt  f  COR  OL  HC.If.AL  EXPERIMENT 

NAVAL  RF SEARCH  LA  E-ORATORY 
AIKOSPHIRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RE  HE  ARi  H  STATION 
SAN  NU.O.fj'j  ISLAND,  CAL  IE  URN  I A 

*  «  «  *  hi  I CROMET  I  OH  01  llCICAL  DATA  •  *  «  a 


RUn  NUnh'.K  : 

7VH50423IU- 

PRINT  DATE : 

11  JUN  1980 

START  1 inE: 

:•  S  6;30  PSi 

DATA  CAMPLING  RATE  (ALL  CHANNELS): 

6 /Min 

t'ND  1  Irii  ; 

73:36:46  fSI 

DATA  AVERAGING  PERIOD:  30  Min 

'  *  1 AR  T  DATE: 

4  rt-ty  19  /7 

(DAY  174) 

NOME  NCI  ATIJRF 

1  —  UP P F R  LEVEL  ,  2=U)WFR 

.F.VEL 

An-,1  UC  CMANNi  i  RAW  DAI  A 

•  AVF  RAGf  VOL 

N  i.  .  (i  l> 

No  .  b  1 

Ni.  .  02 

N  n  .  0  3 

No  .  04 

NO  .  05 

No. 06  No. 07 

No  .  08 

VI  Ji  1  .  k  F  L  A 

H  itP  SIRIH. . 

l  1  Trip.  ST  MIL 

2  DF  W  i’O  1  NI  1 

DFW  PUINT2 

WIND  GPfcEOl 

WIND  1>P  t.ED2  BAR.  PRES 

2 

SKY  RAD 

0  LOU 

o .  on  i 

5.243 

5.255 

3 . 385 

3 . 266  5 . 0  G  •’ 

-0.098 

■1  >  li 

N  .  1  1 

Nn  .  17 

N:.  .  1  3 

Nr.  .  14 

No  .  15 

No  ,  1  6  No . 17 

I'li.K  WT  T I'flr* 

AC  EM-QUl-W 

Y  AC  VUllACt 

MANLJAt  E  i  AC 

/t  RO  REF . 

SPARE  A 

SPARE  6  VOLT .REE 

B 

3.73.) 

3  USH 

7.  VI  3 

0.001 

U  .  001 

0.001 

0.001  6 . 205 

dh.ital  channel  raw  DATA 

(AVLRAGE ) : 

ESCARPMENT  DATA.  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT 

CORRECTIONS 

Nu  i 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP7ECAI.  WTBFCAL 

U51EC 

air  ii.mp.i 

A . R  1 fc  ML  .  2 

HEIGHT/LENGTH 

PATH( Meter  s ) 

(Volts) 

(Volts)  (Veits) 

(Coeff 

Mil  I2423F. 

141:1  1 7517:3 

11  .  1 57 

1  IV 

-0.009 

0.030  0.000 

0 .993 

SYL-TEn  HUUSEkl  EP1NC  PARADE  I fc'RS  I R ANSI  Alf  D  INTO  CNC1NI  FkING  UNITS: 


No  .  0? 

WIND  DIR  . 
4.807 


WS2EC 
<  Coef  f . ) 
0  .  95  V 


MANUAL  FI  AC  FRrfUR  lil'UNI 
1 Nc . &c dns )  (Nr  .  vidiiv.) 

t)  0 


DATA  flA'.F 
<Nc  .  sc c*n& ) 
ton 


VOIT.REF.DFV  VOLT .REF . DP V  ZFRO  RFF.DLV 
A  ( No  .  >  .  6  G5V )  B(No . > .C«5V>  (No.>.0C2V> 

0  0  l) 


AC  VOI  1  .FLUX  AC  FREQ. FLUX 
(No .  >5V)  (No . > 1H?  > 

U  0 


AC  VOI TACE 
(VAC) 

115.0 


AC  FREQUENCY 
(Hz  ) 

59 . 86 


Ob:>E  kVLD  MICKOME  Tt'OSOt  RCICAI  PARAMETERS  (INCLUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  11  nP  1 

WIND  SPLEDI 

DFW  POINTt 

TEMP  .STRUC.  1 

WIND  DIR . 

BAR . PRES. 1 

SKY  RAD. 

BULK  WT  TFMP 

MEAN  AIR  TEMP 

i Meter /sec T 

(Celsius) 

< Ke]  . xM  2/3) 

(Dvg .True) 

(Mill i bar  ) 

( Wdt  t /n?) 

(Celsius) 

(Kel vin  > 

17.424 

6.54 

1  0 . 9H 

NO  DATA 

3U8.5 

1014.94 

1 . 37E  0 1 

1 .3 . 379 

285.628 

aTr  lEni  .  7 

WIND  SPEF07 

DEW  POINT.' 

TFMP .STRUC. 2 

TIDE  TAB!  E 

BAR .PRES. 2 

'  l.—  l  •.  1  li S  ) 

<  Me  ter  /sec. ) 

(Cels'  us) 

(Kel . xM-2/3 ) 

(Meter  HSL  > 

(Millibar  ) 

17  512 

6.70 

1 1  .  OU 

NU  DATA 

-0.1? 

1016. 04 

CAI  i.I.'l  ATI  »> 

MTCRUUfcTfc'UNOLOC ICAL  PARAMETERS: 

Hr:  ic.tr,  zi 

Pill  .  TEMP  1 

VIR . TEMP . 1 

V. POT. TEMP.  1 

ABS  .  HI  IM  I  D  .  T 

REl  HUMID. 1 

SPEC .HUMID  .  1 

VAP .PRES. 1 

S. VAP .PRES, 1 

REF.  INDEX  1 

(Me  t-r  c.  i 

(Celsius) 

(Celsius) 

(Celsi us) 

(Kg/n3) 

(Percent ) 

(Kq/Kq  > 

(Mil  1 1  bar ) 

(Mill  ibar  ) 

(Kel  .xM-  2/3) 

1  K  . 

12.604 

1 3 . 877 

14.007 

9  96CE-0.3 

90.9? 

0.O04F-O.3 

1 .3 .  1 27 

14.438 

NO  DATA 

HF  11.541,  /:• 

PUl . TtMP .7 

VIR  . TF HP  .7 

V  .POT .TEMP .7 

ABS. HUM ID. 7 

REl  .HUMID. 2 

SPEC .HUMID. 2 

VAP  PRES. 2 

S . VAP .PRES. 2 

REF. INDEX  2 

'Meters) 

(Celsius' 

d  els.  os> 

(Celsius) 

( Kg/n3 ) 

(Percent  ) 

(Kg/Kg  ) 

(Millibar ) 

(Mil libar ) 

(Kel . xM-2/3) 

V  ,  7u 

12.603 

1  3 . 9 1 W 

14.008 

V.V7VE-03 

■  4V 

B . 093E-03 

13.156 

14.538 

NO  DATA 

"NT  INUl  D  bL  L  UU 


<L  W  NUiU  F  R 
-I  AMT  l  lu¬ 
ll  ARI  DATE 


/VjSh  4240(1 
;•  o:  30  PM 
4  May  L  V7V  (DAY  124) 


MARINE  L.IIRFACE  LAYER 
NRL  MICROMETEORO!  OGY 
SAN  Nir.IJI  AS  ISLAND,  CAI 


PR  INI  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  -  UPPER  LEVEL,  2*1 UUEft  LEVEL 


ILE  LrtlLii  ATIONS  BASED  UN  ABOVE  OBSfRVFD  AND  CAL  Clll  A  TED  VALUES  ( BUSINGKR  ,  1 973  >  : 


flux  parameters 

(♦*UP , -=DUUN> 


SE ALINE.  PARAMETERS 


PARTIAL  DERIVATIVES 


PROF  11  E  SI  OPES 
( ♦* INCR  WITH  HEIGHT) 


r  -  H  NUMBER 
Oust  All  1  * ) 

A  I  I.MH 


MUNI  N 
'  Mm  f  f*,- 


I  UK  Hi  IV  I  I  ni,  I  H 


MOMENTUM  FLUX 
(Nt/n2) 

-5.50E-02 

HIMIDt  I  Y  FI  UX 
(Kg /sec  «.?> 

1  .  V2f  -  Of. 

LA  T.  Hr  AT  FI.HX 
out  tS/M2  ) 

4.2AF  01 

«il  N  HEAT  ft  IIX 
(Ua  t  ts/n2) 

1.74E  00 

SKY  AND  SOLAR  H(  AT  FLUX 

CUdt ti/n’) 

I . J7F  01 

IOTAI  HEAT  ftljDl.4  I  FLUX 
<Ua  i  »*/«? > 

5  8 Of  IM 


FRI.T1U4  VFLOCITY 
( Up’tfrs/ccc  ) 

2.1 13E-01 

SCALING  SPEC . HUrtD . 
(Kg/Kg) 

•f> .  61 HE-05 


SCAL  ING  POT .  TEMP  . 
(Kel  v  in ) 

6 . 61 BE -03 


ROUGHNESS  LENGTH 
( He )  er  s  ) 

1 . 999F  -OS 


DRAG  COEF .  AT  10  MFTFRS 
( l)i  wens  ionIe-.s) 
i  .  .Wji  u.i 


GENERAL  FORM : DN/DZ= 

I  (N1-N2)  J/IL  n(Zl  /Z2)  * 
<Z  WZ2M/21 

N-U1ND  SPUE  1)  (M/sec  ) 
Z*HE ICH  T  (Meiers) 
DWS/D 7 =  3.72E-02 


N=SPEC. HUMIDITY  (Kg/Kg  > 
ZJ  HE IGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N»P0T  -  TEMP  .  IKehinl 
Z-HF IGHT  (Meters) 
DPT/DZ*  -8.92F-04 


GFNERAt.  FORM  :  ’  N  '  SLOPE* 

I  (LoZl-PSI )-<LnZ2-PSl)  1/ 
(N1-N21 

N* U I ND  SPEED  (M/spc ) 
Z^HEIGHT  <«>  Ver  t .Axis 
PSI=PSI1 

US  SL0PE=  1 . 09E  00 

N=SPEC  HUMIDITY  (Kg/Kg) 
Z=HE 1 GHT  ( M )  Ver  t .Ails 
PSI =PSI2 

SH  SLOPE  a  -8 . 1 7E  03 

N -POT . TEMP . (Kelvin) 

Z -HE I GHT  (M)  Vert .Ails 
PSI *PST2 

PTK  SLOPED  -0.1VE  01 

N^Ln TEMP  STRUC.  (K*M-2/3) 
Z=HEIGHT  (M)  Ver  t  .Axis 
PSI-NONE 

CT2  SLOPtrNO  DATA 


I  t  3m 3 1  H 
il  'JfrRO  I  0 

II  LVH67.4 
0  04*741 


BUWI  N  RATIO 

(no  unit-.) 

U  1*41 


VtiN  HARMAN  I. RAVI  TAT  1  UN  PRIlFTI* 

i  UNSIANI  Af.Cf  I  ERAT  ION  TtIR  PPANDTl. 

■  Mu  units.  'M/*.et  i  NUMB*  R 

li  4  V.VVf.V  (j  74 


PRUF  11  F 
TOR . SCHMIDT 
NIMBF  R 


BUI  K  BULK 

SEN  HEAT  MOISTURE 

TRANSF  CUFF  TRANSF.COEF 
0  921  -  0  3  1 . 32F  -  0 .3 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/N.K) 

1 .2326 


Hlipn  nil  i 
■  by 


,»fle<l  frf  nemnr  e«en  t  of  Profile  Slope  and/or  Par  ml  Derivative 
. user  1 1 on  of  . 


.  0*11  -.4  Xg/Xg 
.  OtH  Kel  . 


AIR  CPE  CHIC  HEAT 
(  1  Teal  /Kq  Kel  > 

I*  417M  02 

WATER  LAT  HEAT  VAP 
(  I  Tc  a  1  /Kg  I 
5  90261  t*5 


LUN  I  1  NUt  l>  ON  NEXT  P  AGE 
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RUh  NuMbt-K  .  79(15042300  MARINE  SURFACE  LAYFR 

K1AR1  tlrtE  ;  23:  6:30  PUT  NHL  MICROMETE UROLOGY 

i>  I  AR  T  DA  1 1 :  4  May  J979  <  DAY  124)  SAN  NICOLAS  ISLAND,  CAl 

«  LSI  I  MAH  D  MICROME  TEORQl  OCICAL  PARAMETERS  AT  JFN  METERS : 


PRINT  DATE:  11  JUN  1 980 

DATA  SAMPLING  RATE  (ALL  CHANNEI  S > :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  I  Fm». 
(  Ce  1  s  i  us ) 
12.50? 


WIND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
6.24  11.(50 


TEMP .STRUC. 
(Kel . *M-2/3) 
NO  DATA 


PAR .PRES 
(Mill lbar > 
1015.95 


BULK  U f  TFMP 
(Celsi us ) 
13.379 


AIR-WT  TEMP 
(Kelvin ) 

-0 .877 


POT  -U  T  TEMP 
( Kel v in ) 
-0.779 


VlR-UT  TEMP 
(Kel  win) 
0.528 


V.POT-u!  TEMP 
(Kel  vin ) 

0 .626 


HF  ICHf 
(Meters) 

1 11  .  0  u 


put . r fhp. 

VIR  .  TEMP  . 

V . POT . TEMP. 

ABS. HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP  PRES . 

S.VAP  PRES. 

REF  INDEX 

(Celsius) 

( Celsius) 

(Celsius) 

<Kq/M3> 

(Percent ) 

(Kg/Kg  > 

(Mill lbar  s  > 

(Millibars) 

(Kel . hM-2/3) 

12.600 

13,907 

14 . 005 

9.977E-03 

90 .54 

B. 092E-D3 

13  153 

14.526 

NO  DATA 

*  Blit  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MEIERS  ( FRIEHE  ET  AL,l97B>; 


IN)  FRRED 
STABILITY 


('.RAD  .RICHARDSON  NUrtBFR 

(t-Stiblej—Unstiiiiti) 

•0.1 22  AT  CMH 

l.f  tint  TRIG  M  AN  HE  I  CHI 
(Filter)  CMH -(71  *Z2 )  1  /2 
12.99 

Z/L  AT  GMH 
-0.141 

Z/L  AT  10  MEIERS 
-0.109 

MON 1 N -OBUK HOV  l E NOTH 
(Meters ) 

-9.217E  01 


FLUX  PARAMETERS 
<+=UP,-=DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-5.0TE-02 

HUMIDITY  FI  UX 

( K q /sec  «2) 

1  .  3BE-05 

LAT.HFAT  FLUX 
(Wat  ts/n2> 

3.40E  01 

SEN.  NEAT  F1UX 
<Watts/n2> 

B.08F  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2> 
l  .  37E  01 

TOTAL  HEA 1  BUDGET  FLUX 
<Watts/«2> 

5.58E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
<MeTers/%ec ) 

2.0  .uE-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-5 . 542E.  -05 

SCALING  POT. TEMP. 
(Kelvin) 

-3. 213E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 6 1 8E-05 

DRAG  COEF.AT  10  METERS 
(!)  mention  less ) 

1  042E-U3 


inferred  mean  VERTIC 

VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Me  ter 2/ser  2 ) 

-4 . 062F-02 

WITH  ABS.  HUMIDIIY 
(Meter  Kg/sec  *3) 

1 .377E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel. /sec) 

6. 476E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/«.3> 

1 .2329 

AIR  SPECIFIC  HEAT 
( I  Tea  I  .  /Kg  Kel  .  > 
2.4175E  02 

WATER  LAT.HEAT  VAP 
(ITi el. /Kg) 

5  9Q?4E  05 

VAP.  PRES.  AT  UT  LEVEL 
(Mil  I  lbar-  ) 

15.403 

ABS. HUM ID. AT  WT  LEVEL 
<  Kg/«3) 

1  . 165E-02 

PAR. PRES. AT  UT  L  FVEL 
(Millibar ) 

1017. IS 


bowl  n  ratio 
( n  «  un  \  t  *f.  > 
0.237 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMP  TERS  l  ISJFD 
TOP  ROW  ARE  PROF  I1F  FRROR  VALUFS  AND  BOTTOM  ROW 


IN  PFRL'FNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

ARE  BULK  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-“: 


GRAD. RICH. 

Z/l 

MOMENTUM 

l  AT  HFAT 

Sf  N.HtAl 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  CMH 

AT  TOM 

FLUX 

FLUX 

F  LUX 

FLUX 

FLUX 

RATTO 

VELOCITY 

HUMID,  iY 

TEMP  . 

L  ENGTH 

COEF 

207* 

207* 

130* 

177* 

177* 

10* 

T  30* 

354* 

65* 

112* 

112* 

05* 

130* 

194* 

194* 

46* 

V»* 

1 22* 

to* 

76* 

174* 

23* 

75* 

145* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBFR 
STAR!  (IMF 
MARI  DA  IF 


7905042300 
?3:  6:30  PM 
4  May  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRI  MILHOMEI)  UROLOGY 
SAN  NICOLAS  ISLAND,  (.Al 


PRINT  DATE:  11  JON  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


*  COMPOS  ITF  PROFU.F  AND  FrtHK  AERODYNAMIC  DERIVED  PARAMFTFR  VAI  UF.  WEIGHTED  AS  A  FUNCT 
WITH  THC  l  OWtR  LIMIT  OP  JHi  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  ] 


ION  OF  THE  ABOVE  RESPECTIVE  MEASURE  MF  NT  ERRORS 


STAPH 


I  T  Y 


FLUX  PARAMETERS 

(♦*UP,- =DOWN)  SCALING  PARAMETERS 


f.R  AD.  RT  CHAR  DOOM  NUMBER 
( ♦  .  fi  t  ab  1  e ,  -  -  Un s  t  1  •*  > 
-0.074  IU.FPJ  Al  CMH 

!  UMF  1  R  1  L  Ml  AN  H(  IGHT 
(liefer)  GMH  (/!«•/?)  1/2 
1 2 . 99 

Z/L  AT  Cftrl 
-U.0H6  (0.U2J 

Z/L  Al  10  METERS 
••11  ,  066  1  0 . 02  J 

MONIN -OBUKHOV  LENGTH 
(Mere*  O 
-1.50  7L  T;,' 


MOMENTUM  FLUX 
( N  t /m2 ) 

-5.I4E-02  16. 0E  021 

HUMIDITY  FI  UX 
(Kg/r.|»i  m2) 

l  46E-05  IR. 0E -06) 

LA  f  .  HI  AT  FL  UX 
(Ua  1 1  •„./«?> 

3.60E  01  l 2 . 0E+0 1 1 

SEN.  HFAT  FlUX 
(Watts/n2> 

5.49E  00  13.QF+001 

SKY  AND  SOiAR  HFAT  FLUX 
(Ua  t  t*,/n? ) 
l  .  37t  01  1 2 . 0E  +0 1  1 

TOTAL  HFAT  BUDGET  FlUX 
(Uati  •»/«?> 

5.63T  01  l  3  •  PC*0  I  1 

1-nwEN  RAT  TO 
(no  uni 1 4  > 

0.173  HT.OOl 


FRICTION  VFLOCITY 
(  Meter  %/ sec  ) 

2 , 04  lf-e  1  T6.0E-D2T 

SCALING  SPFC.HUH1D. 
(Kq/Kq) 

-5.974F-05  13.0E-05I 

SCAl INC  POT .TEMP . 
(Kelvjn  ) 

-T.77?e-02  12.0E-021 


ROUGHNESS  LENGTH 
(Meters) 

T.746E-0S  16.0E-051 


DRAG  COEF.AT  TO  METEkS 
(Meter*,) 

i.l.-Cl  l  4 . 0E-04  1 


DIF  FERE  NT  E  Bf  TWLF  N  T  HI  PROF  II  l  AND  BUI  K  AT  R  ODYNAM 1 C  DfRIVFD  PARAMF  TER  VAlUtb  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
AMiVF  WEIGHT)  D  f  (IMPOST  If  VAtUF  ))R  MI  ASlJRFMt  NT  UNCERTAINTY  VAL  UF  (WHTC.H  F  V.  R  ABStH.UTt  VAI  UF  IS  LARGER).  ALL  VALUES  ARE 
t  ISTED  IN  PkPTFNT  DIFFERENCE  AND  ARf  •♦or": 


i.RAT*  RICH  . 
NO  AT  G«H 


MOM*  WTUrt 
FLUX 


Al .HF Al 
UUX 


SF  N  .  HF  AT 
»  LUX 


SKY  RAD. 
FLUX 


TO  1  Al  HEAT 
UUX 


BOWFN 

RATIO 


FR  ICTION 

vei  urn Y 


SCI  SPEC 
HUMIDITY 


SCI  POT 
TEMP 


ROUGH 
L  ENGTH 


DRAG 
G.OEF  . 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  I  AVER  MICROME  TL  OR Oi  OCIl'AL  EXPERIMENT 

NAVAL  RE  SE ARl.H  LAEORAIUKY 
AlMUSPHi  RJC  PHYSICS  E.RANCH 
MARINE  A I  Mil  SP  HI  R  1  C  Rf  STARCH  STATION 
SAN  NICCLAS  ISLAND,  CAI  IFURNIA 

*  *  #  *  mu  rome  tfurili  ogical  data  «  *  «  * 


RUN  NUMBER 
SIART  I  1  ME 
END  TIME 
START  DATE 


79(15042330 
:M:  36:50  PSi 
(I  ;  7:  0  PSI 
4  May  19'."/  (DAY  l.J4i 


ft  ANHf  QU  CHANNEL  RAW  DATA  (AVI  R  ACL  VPC ) 


PRINT  DA  IF:  II  JUN  198l: 

DATA  SAMPLING  RAIL  (AIL  LHANNtlS):  6/Mxr. 

DATA  AVERAGING  PERIOD :  3(:  /Wit 

NOhf  Nil  ATURt  :  1-UPPFR  LEVEL,  2=1  OWL  R  LEVEL 


No.DO 

VOLT  .Rf  F  .  A 
6.205 


No  .  01 

TEMP .SIRUC .  1 
0 .01.0 


No  6.'  Nr.  .  1)3 

IFMP  .  SLRIJC  .  3  DEW  rOINl  1 
U  «ri  5  ,'(.•> 


Nr  .  04 

DL  U  PIllNl? 


No  .  05 

WIND  SPLFD1 
3.977 


Nc  .  06 

WIND  l-HfeEb:* 
3.B45 


Nn  .  07 

PAR .  PRES  .  2 
4 . 996 


Nr  .  0  B 
CKY  KAO . 
0  .  0  9«J 


No  .  Ill 

milk  ur  I EMP 
3.717 


No  .  II 

AC  FREQUfcN! 
3  .  857 


A(  VU:  I  ACL 

r*  -.03 


NoM  N  a  .  1  4 

MANUAL  EL  AU  .’|Wtl  Rh» 
=1.101  0  .  U  111 


No  .  15 
SPARE  A 
■I  II  II  1 


No  .  I  6 
SPARE  li 
!i  ii  iJ  I 


No  .  17 

VOi  T  .  RFF  .  b 
6 . 2  li  5 


*  DM..*  I FAL  CHANNEL  RAW  PA  LA  <A'»’i  fcAL.'t  L  ; 


ESCARP  Mi  Nf  DATA,  F  f Fl  D 


lhKAI  I  llN 


AND  WIND  SITED  E  SCARP  MEN  i 


CdVhrTT  l  UN  i 


No  .  ( 

AIR  TEMP .  I 
i4ii  i:*j6B' 


AIR  TFM2.2 
1421  i;>4fi7V 


UPWIND  NF  AR  UPWIND  I  AND  DP  1 1  l  Al 
HI.  i  CM  r  /'4  F.NGT  H  PA  !H»  «*•»«»•  ••  •  (Volt*) 
1  .  It, 7  119  ')  .  J0V 


L'pr-I  C  Al 
<  Vo  1  ’  *  1 
I .  ilj  it 


WII.I  TAI 
(Veits > 
li  .  0  .1  i) 


b’.lE' 


(  C  o  e  r  I  . 
ii  .993 


*  St'S  I  £M  HO' I  it  Kit  **  Inc  PARAMlILRS  IRAnSATEO  JNfU  ENCINsErINo  UNltS. 


MANUAL  I  I  AC  ►  KknR  l.OUNl  DATA  PAM  V»!l  I  RIF.  I.'l  V  VI H  l.Rf.l  .DFV  /FRM  REF  .  DF  V  AC  Mu  l.f’LUX  At  FkEQ.ri.liA  AC  V(>iTAU 

t  No  .  sc:  or.-,  i  (No.*.reri  »  (Nc  A*  (■•»■  .  /  .  Qf5v  *  H  »(*»«•.>.  U  l  5V  •  (  No  .  >  .  C  C?v' )  (Nc.>5V>  <No.>tH/>  (VAC) 

,)  l  r-v  a  a  a  ‘i  J  l  i  ■  =' 


N,  (,V 

WINE  ;.jr 


A(  r  REC<UI  nc  t 

(  IW  i 
'•9  iff. 


*  m.'.-RVfO  ft  ICR  I  ML  mikt  li  I  i'.U  A  pARAMt  rLRS  >  I  Nil  ill-  Ins  1  H-  AbilVr  C«l  .  AND  F  SC  ARP  Ml  N  r  CORE  i  i  I  IONS  »  TRANSLAIl.D  Inff)  E  «G  1  N<  i- R  I  N.:  lirtl'S 


Air  1 f  nP  I 

WIND  '.»* f  i  |)  | 

MU  Pll  i  NT  1 

II  rp  .  .  I  KlH  1 

WIND  DIR 

1  Ak  I'M  S  .  1 

UK Y  RAD. 

1>|  t  V.  (a!  II  r.P 

. .  A  :  K  It  MP 

(Celsius  i 

t  Me  »er /»>«•:  ) 

(Cel*.  1  i.  ' 

(Kej  » M  2  /  3  » 

(  Deq  .  Tr  ii <-  i 

(M,  II  mar  . 

(Wat  t /n? ) 

ifi-i-.u  / 

*  k  e ;  v  1 1 1 ) 

12  <1,9 

v  nV 

I  1  11 

NO  1 ata 

('IV  .  8 

1014  85 

I  37t  31 

13  J66 

.  H5  S'  4 

AIR  Tl  Mf' 

WIND  SHF  t  D2 

Dl  W  1  1 1 1  N  I 

It  m.'  ST«:i»:  3 

I  I  Df  T  Ad.  I 

bAk  PRLi. .  2 

<  <  |  i  . 

r  cl**  i*-r  .  •  ••[  i 

i  l  *  1 1.  ■  .i  -•  i 

del  »M  -  2  /  1 ) 

(  M*-.  ter  MSL  ) 

( Ml  1 J  iiier  ) 

12 . 4n(1 

7 . 37 

l  1  (-3 

N(J  DATA 

-0.12 

1015. 95 

1  ALL  Ml  A  It  D 

MlCRi'METF  UNfiLt'l 

.  IfAL  I’AKAMf  TF 

RS 

Hi  I  OH  f  ,  1 1 

POT  .  TL  Ml'  | 

V  1  R  1 1  Ml'  .  1 

V  Pi  IT  fEMP  1 

AD  .  .HUMID.  1 

RE i .HUMID  1 

SPFf. HUMID. 1 

VAP , PRES . 1 

S  VAF  PRC 5  1 

Ri  I  JnDL  *  1 

( ) 

(  Ce  1 ',  1  u  •>  • 

1  I'v  l*.  1  li*  1 

if  el-.,  js) 

(  K<|/m3  > 

(Pert  t-ri  1  ) 

(Kq/Kq  ) 

( M i  1  1  i  b-tr  > 

(Mil  iib.tr  i 

1  k  <>  j  «n  ;>t  s  > 

1  H  .  35 

12  5  AH 

1  5  •'■•4 

1  I  9- . ■» 

V.976E-03 

91  39 

a.096fc-0.3 

13 . 145 

14  384 

NO  DATA 

ML  M.HI  ,  7? 

POI  tl  MP  2 

V1R  I'  MP  ' 

V  PHI  TF  HP . ? 

AHS . MOM  T  D . 2 

RE  1  .HUM1  I).? 

SPEC. HUM  ID. 2 

VAP . PRES . 2 

S . VAP . PRE  5 . 2 

Rt  F  INH  x  2 

i  M  .-ter  -i  > 

(Cel*.  iv> 1 

( Ce 1 • i v •  • 

<I>1*  1  U5  1 

«  K  <)  /  n  3  > 

( Per  c  en  t  ) 

(Kq/Kq  ) 

(Millibar) 

(Millibar  » 

1  Kfl  »  M 

V  .  <) 

13  5  V) 

1  *  H67 

1  3  .  V‘,7 

V  .  9941  -0  ? 

90 .93 

8. 1 04F-D3 

13.1 73 

14.487 

Ml  DATA 

*  cun  r  i  nui  r»  eu  uw 


kUU  NU 

.'l|(F  H  : 

79050  42331) 

MAR  •  r-F  ‘  i  'Rf  AI  t  LAYER 

S  1  A»  T 
START 

r  i  me 

DA  T  F  : 

NR L  niCRllit.  M  ORII'.  OGY 
SAN  N  1  Mil  AS  1  M  AND  ,  1 

4  May  1979  <i)Ar  | 

,  4  > 

PR  IN  I  DATE  11  JUN  lVAlr 

DATA  SAMPLING  RAM  (Alt  (HANNlLSi: 

DATA  AVERAGING  PERIOD;  3f'  Min 

NOME  Nil  AT  IJRE  .  1-UPPFR  llVFl,  DMI'WlR  l  I' Vtl 


*  PROFILE  CAl  LOI  A  I  IONS  RASED  On  aMIVE  UB'-t-RVID  AND  LAI  COLA  I  E  0  VAI  Ul  S  (  MIS  INC.F  R  ,  1 973 )  : 


it  TAP  II  ITT 


;  f'ARAMEUR  , 

PR  Of  1 L  E  SI  UPEs 

IJ“  .  -  sDOWN  » 

S»'AI  INC  PARAMf  TL  RS 

PART  I At  DERIVATIVES 

(  «■  =  INCk  .WITH  HEIGHT 

I  RAD  .RK  HAMDSON  NOrtF<f  R 
(♦-Stable,-  Unstable) 
-0.015  A  r  GMH 

GFOMF  TRIG  MF AN  MFJGHI 
< (i«?f  r»r  )  CMH  =  (Zl*/2)|/.> 
12.  '9 

f  / L  I  GMH 
-0.0  9 

1/ L  AT  10  MF-TFRS 
-o .  OIS 

Z/L  AT  Zl 
•  0  .  1)2/ 

//l  A I  /? 

O  .  U  I  4 

M()N  I  N-  llblJKHI iV  IFNMH 
< Meter  i » 

6  688F  02 


HUM*  N  fi  1*1  II  lift 

V  <,31  02 

IIIIMI  Dt  T  Y  I  I  lift 

')0F-*C. 

MO  HFAl  F|  MX 
(Wa  t  ts/n?  > 

4  9  -F  01 

M  N  HFAT  F  I  I IX 
<kMT  t'-/n2> 

.■'.dje  oo 

SKY  AND  SOLAR  HFAT  F I  MX 

<  WJ  »  T  */«■■>> 

I  J7f  01 

I llTAl  HFAT  PUDGE  T  FLUX 

<  Wa  *  t  «,/m2  > 

6.52F  III 


Fr  ic  i  min  vi  i  or:  i  t  v 

( Mp  t  »*r  *.  /*.e<  ) 

2  4V M  01 

SCALING  3PF  C  HIIMI) 
(Kg/Kg ) 

6.51  VF  -  Ilf. 


SCAL INC  POT .  TEMP . 
(Kr I  v in  ) 

6.519F -03 


ROUGHNF  *4S  LENGTH 
(Meiers) 

3  969E  05 


DRAG  CnFF  .  AT  1 0  Nf  TFRS 
( I)  i  nensi  on  1 P'--.  > 

1  .  J44l  ■<  ■■ 


GE  NF  R  At  FORM:DN/D7- 
I  <  N 1  N2  >1/11  n  < / 1 / 72 >  * 
<  Z 1 «Z2  > 1 /2 1 

N- WIND  SPEF  D  (M/<.P<  > 
Z*HC  I  OH  T  (Mete.-?.) 
DUS/D/-  4  4VE  -  02 


N  =  SPE  C . HUM  J  D I  I Y  <kq/kg) 
7-HFIGHT  (Meiers) 
DSH/D7*  -B.92F-06 


N  POT  TEMP  (Kelvin) 
Z-HtlGHT  ( Meiers) 
DPT/D7--  -B.92E-04 


CENIRAL  FORM.  N  StOPC- 
I  « I  nZl  PSI  )-  (I  nZ2-PS]  '  )  / 
INI  -N.M 

N--UINI)  SITED  (h/si  >  • 

Z -  HEIGHT  (h)  Vert. A* is 
PSI =PST1 

US  SLOPE  -  1.611  (10 

N  -SPEC  .  HUMID  TTY  (Kq.’Kg) 

Z  r  HE  1  CHT  (M  )  Vert  .  A*i 
PSnP5J2 

f.H  SI  OPE  8 .  Z  VF  0  3 

N--PQT  .  HMP  .  (Kelvin) 

7 -HEIGH  I  (M )  Vert  .Ails 
PSI -PS  12 

PTK  MUPE*  EI.2VI  01 

N=Ln  TE’fli'  STRfJi'  K  *n  -2/3  » 
Z- HEIGHT  (Ml  Ve.  1  Ai  is 
PSI =NONt 

t  T  2  SLUM  -  NET  PA  1  A 


PSI I  AT  /  I  - 
PSI I  AT  72- 
Ps  12  A?  Zl  = 
PS  12  AI  /’*  = 


0 . 091 840 
II  1)4856? 
0  ■  056691 
tl  02960  4 


ROWI  N  RAT  [Q 
( n  ii  unit'.) 

0  041 


*  CIMRAL  CONSTANTS 


MISCEl  LANl  (JUS 


VON  K ARMAN 
(  0N3TANT 

<  N'i  . . 

II  4 


GR AVI  TAT  ION  PROF  II  F 
ACCfcl  ERA  THIN  !  Or  PR  AND  Tl 
<rt/iec  2  >  NllrtbF  R 

9 . 7959  0  74 


PROF! I  F. 

TUP .SCHMIDT 
NIlMpF  R 
0 .74 


EtUI  K  PULK 

SEN  HEAT  MOTSTURE 

TRANSF . CUE  F  THANSF.COff 

092F-03  1.32FC3 


AIR  DENSITY 
<  Kq -  m3 ' 

1  .2328 


■  (3  NEPAL  NO  1 :  i 

Arrur.iry  liMir^tion  e»ree.1ed  fnr  «pi»5ur  p«*iii  of  Profile  5lope  an«|/or  P,tr  iul  Derivative 
(.UMji  ii  t  j  »  i  on  execott'd  by  insertion  of: 


AIR  'IPI  i  If  IC  HI  Al 
(  IIi4l  .  /Kq  Ipl  l 
2  41  •••I  D? 


SHI  SH?  ♦/  0PI  J  Kq/Kq 
P  TK  I  P  TK2  ♦  O0H  Kel 


WATER  L  A  T  .  Hf  A  T  ».,Ar' 
(  IT  c  a  1  /K  g  > 

5  O02»l  IC. 


•  CONTINUED  on  next  pacf 
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RUM  NUMBER:  7905042330  MAR I NF  SURFACE  l AYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  23:36:50  PST  NRL  MICROMET EUROLOGY  DATA  SAMP t  INC  RATE  TAIL  «  HANnI  LS)  :  /./Min 

START  DATE:  4  May  1979  (DAY  124)  SAN  NICOLAS  ISLAND ,  CAL  DATA  AVERACINC  PERIOD  3D  Min 

ESTIMATED  MICROMF TEOROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP. 

WIND  SPEFD 

DEW  POINT 

TEMP  STRUC. 

BAR . PRES. 

BULK  UT  TFMP 

AIR -UT  TEMP 

POT-UT  TEMP 

VlR-Uf  TEMP 

V  POT  -UT  TEMP 

(Celsius) 

(Meter/sec  ) 

(Celsius) 

(Kel . *H-2/3) 

(Millibar ) 

(Cel si  us) 

(Kelvin > 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.449 

7.32 

11.02 

NO  DATA 

1015.85 

13.366 

-0.917 

-0.819 

0  490 

0 .588 

HEIGHT 

POT .TEMP . 

VIR .TEMP . 

V. POT. TEMP . 

ABS. HUMID. 

REl .HUMID. 

SPEC. HUMID. 

VAP  .PRES  . 

5  . VAP  PRES  . 

REF  . J  NDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/m3> 

(Percent  > 

( Kq/Kg ) 

(Millibars) 

(Millibars) 

(Kel . kM-2/3) 

10.00 

12.547 

1 3 . 856 

13.954 

9.992E-03 

90.99 

8.  io;if-  03 

13. 1 7U 

1 4 , 475 

NO  DATA 

BULK  AERODYNAMIC  CALCUl  ATZONS  EASE D  ON  ABOVE  ESTIMATED  VAi  UES  AT  TEN  MF TERS  (ERIEHF  ET  AL,197B>: 


INFERRED 

STABILITY 

FLUX  PARAMETERS 
(♦*UP,-=DOUN) 

1NFFRRED 

SCALING  PARAMETERS 

lNFERRhD  MEAN  VERTICAL 
VFLOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VFLOCITY 

AIR  DENSITY 

( ♦-Stable, --Unstable) 

<Nt/«2) 

<  Meters/sec  > 

(Meter?/sec2) 

(Kg/n3 > 

-0.070  AT  GMH 

-7.3SE-02 

2.442E-01 

-5.964E-02 

1 .2330 

GEOMETRIC  MEAN  HFIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC  HEAT 

(Meter)  CMH^»  (  7 1  *7?)  1  /2 

(Kg/sec  «2> 

( Kg/Kg  > 

(Meter  Kg/sec  «3) 

(ITcal  ./Kg  Kel . > 

12.99 

1 .59E-05 

-5.281E-05 

1  .  5V0E-05 

2.4175E  02 

Z/L  AT  GMH 

LAT.HFAT  FLUX 

SCALING  POT. TEMP , 

WITH  POT . TEMPERATURE 

WATER  LAT.HEAT  VAP. 

-0.092 

(Wat  Ts/m2) 

(Kelvin) 

( Meter  Kel . /sec ) 

(Ileal. /Kg) 

3-93F.  01 

-3. 07QE-02 

7 . 51  BE- 03 

5.9027E  05 

Z/L  AT  10  METERS 

-0 . 071 

BEN.  HEAT  FI  UX 

ROUGHNESS  lencth 

VAP  PRES. AT  WT  LEVEL 

<U*tts/«2> 

(Meters) 

(  Mi  1 1 1 bar  > 

MONIN-OBUKHOV  LENGTH 

9.38F  00 

3 . 665E-05 

15. 389 

(Meters) 

-1.412E  02 

SKY  AND  SOLAR  HEAT  FLUX 

DRAG  COEF.AT  10  MFTERS 

ABS. HUMID. AT  UT  LEVEL 

( Wat  Ts/n2) 

(Dtnensionless  > 

( Kg/ri3) 

1  . 37E  0  1 

1  .  U3E-03 

1  .  164E-Q2 

T  ,AL  HEAT  BUDGET  FLUX 

BAR  .PRES  .  AT  UT  1  FVEL 

(Watt*/«2> 

(Mi  1 libar ) 

6.24E  01 

1017,05 

BOUFN  RATIO 
<no  umti.  ) 
0,239 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  I  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■+or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CUFF 

204X 

204X 

126X 

174X 

174% 

10X 

1  32X 

349X 

63X 

1  1 IX 

1  l  IX 

83X 

1 26X 

1 9 IX 

1 91X 

46X 

52X 

1 19% 

10X 

28Z 

1 71 X 

23X 

75X 

1  42X 

43X 

40X 

CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905042330 
23:36:50  PST 
4  Hay  1979  (DAY  124) 


MARINE  SURFACE  LAYER 
NRl  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNELS ) :  6/h»rv 
DATA  AVERAGING  PERIOD:  30  Mm 


COMPOSITE  PROFILE  AND  Ml!  K  AFKUDYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AG  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 

flux  parameters 

S  TAB  II  I T  Y  (*=UP, -*DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(  ♦  -Stab  le  ,  -  =  Uns  tab  If* ) 
-0.047  (0  .  C2I  AT  C.MH 

CFOMEIRIC  MEAN  HFICMT 
(Meter)  CHH- ( Z1 •/£> 1/2 
12.99 

Z/L  AT  GMH 
-0.057  t0. 021 

//L  A 1  10  METERS 
-0  .  044  10.021 

MONIN-OBUKHOV  LENGTH 
( Meter  s ) 

-2.284E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-7.43E-02  I6.CE-02) 

HUMIDITY  FLUX 
(Kq/sec.  n?) 

1 . 6VF -  05  (R.  OF -061 

l AT. HE AT  FLUX 
<  Watts/ii2) 

4 . 1 7f  01  I2.0E»011 

SEN.  HE  AT  FLUX 
(Wat  »s/*2> 

6.40E  00  13. OF ♦06) 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t s/n? ) 

I  .3/E  01  12  0E ♦ 0  1  I 

fOIAL  HF  AT  BUDGET  fl.UX 
( Wat  f  */«;»> 

6.301  01  l  3  .  OF  ♦  0  1  1 


FR I CT ION  VFLOCITY 
<  Meter  s/sec  ) 

2455E-01  16  0E-02I 

SCALING  SPEC' .  HUM  ’  D  . 
<Kq/Xq J 

-5.781E  05  13.01  • 05 J 

SCA1  tNG  POT  .  TEMP  . 
<Kel*i  n  ) 

-I.7I7E-0?  C2.0E  021 

ROUGHNESS  LENGTH 
(Meters) 

3 •  7f>9E  -0'T  I6.0E-CM 

DRAG  COIF  AT  10  MFTERS 
(Meters  > 

l  •  “■  •»  -  v  '  l  4  .  OF  -04  1 


BOWEN  RATIO 
(no  unit<.) 

0  174  1 1)  00) 


DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PAR  AMI  1  f  R  VAi  Ut  S  AS  I.OrtPtJH  i>  VIA  TH*  STANDARD  p(  V  ]  A  T  i  UN  FROM  FI1  ML  h  1H« 
ABOVE  WEIGHTED  GOMPOSITT  VAI  UE  OR  MEASURE  Mf  NT  UNCERTAINTY  VAI  Uf  (WHICH  EVER  ABSOLUTE  VAI  lit  IS  LARGER*  All  VAtl'ES  AKF 
1  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-": 

GRAD  RICH  Z/l  MOMENTUM  I  AT. HEAT  SEN. HEAT  SKY  RAD.  TOTAl  HF  AT  BOWL  N  FRICTION  S' I  SPEC  S'  I  Pill  . . .  DRAG 

NO. AT  GMH  AT  1  0M  FLUX  FLUX  Fl.UX  FLUX  FLUX  RATIO  VI  l  Ot  IT  Y  nlMlMlt  lire  i  I  Nl.  1 M  till! 

66X  64X  2X  1 4X  59X  OX  3X  BOX  IX  MX  MX  TX 


kni  or  mta  aim 
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MARINE  SURFACE  l  AYER  MICRUMETEORClLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
A  1  MCJSPHEW  I('  PHYSICS  BRANCH 
MAklNE  ATHOSPNFRIC  RtSFARCH  STATION 
SAN  N  f  COLAS  IS!  AND,  CA!  JFDRNIA 

*  «  •  *  rtICHUMt  iBUkOl  OC1CAL  DATA  *  «  *  » 


K’UN  NUrtBr.E  : 

791 

*.(l  liROL'ii 

PRINT  DATE  : 

11  JUN  1980 

ST. SKI  1  1  i’iL  : 

II 

7; to  PSI 

DATA  SAMPLING  RATE  (AIL  CHANNEIS): 

6/Min 

r  nl*  ii nil: 

0  : 

3'::»C  P‘  l 

DATA  AVERAGING  PERIOD:  30  Min 

■  i  AR  l  DATE: 

* 

rt-iy  IW9 

(DAY  IBS) 

NOME  NCI  ATURE 

1  UPPER  LEVEI  ,  2*1  OWER 

LEVEL 

liMi.i  V  u  Cl ‘ANN  LI 

RAW  DAI A 

(AVt.KAGL  VDL  ) 

fit.  .In 

Nr 

.  (i  1 

Nu  .  02 

Nc  .  03 

No  .  U< 

Nc  .  US 

Nc .06  No . 07 

No  .  08 

M'l  1  Wl  F  A 

M 

HP  .  i.|R UC  . 

1  E  l  HP  .  STRUC. . 

DbU  PII1NI1 

Dl  U  I'fllNir 

wind  r.ptr  b i 

WIND  SPEFD2  BAR. PRES 

2 

SKY  RAD 

u  .  ult 

0  .  Llil 

5.230 

5 . 245 

4 . 82(1 

4.617  4.977 

-0  .  098 

N;, 

.  1 ! 

9/i  .  12 

Hi  .  1  3 

N  )  .  14 

No  .  15 

No .  1  b  No . 17 

i  .  .  w  .  :  r  rt- 

AL 

FKFQlB  H( 

t  AC  VO:  1  ACt 

PIANUAI  FL  AG 

7KRU  REF . 

SPARE  A 

SPARE  B  VOt T  REF 

b 

4  I'SV 

2  .SO  3 

II  .  (HI  1 

0  .  Dill 

0.001 

0.001  6 . 205 

lii'  1  i  A  i’HuNnE’E 

RAW  DATA 

(AVERAGE  )  : 

ESCARP  Ml  N I  DAI  A,  FIELD 

CAI 

I  BP ATI  ON  AND 

WIND  SPEED  ESCARPMENT 

COR  RFC  T I ONS 

:i  .  .  , 

rJr 

IIPU  INI)  Nl  AR 

UPWIND  1  PNG 

DP  1  KCAl. 

DP  BF  CAL  U1BFCAL 

wsict: 

A  >'  I  !.ni  .  i 

1, 

V  1 1  -iC  .  . ' 

Hr  IGHT/LENGTH 

PATH,  ni'tp: 

s ) 

(Veits) 

(Volts)  (Veits) 

( C  o  e  f  f  . 

HM 

14.  i  i;m7 

II  .  1  H  3 

1  If. 

0.009 

0.000  0.QP0 

(1 . 992 

No  .09 
WIND  DIR. 

4.972 


US2EC 
(Cceff . > 
0 . 95*? 


• '  i  :  • !  I.  r.  .us- 1  if.*  E  r  P  IN<.  P  Ah  AM!  f|  R£  TkANGLATED  1NIU  FNC  INF  E  R  I  NG  UNI  IS: 


*  -  hi IP  (MU INI  bAl A  PAM 
<  N  li  .  <4l.v  >  (  NO  rt‘l  > 

I  UlO 


VOL  I.  REF.  DEV  V»*l  I  .  RE  !'  .  DE  V  ZFRO  REF.  DFV  AC  VUIY.FLUX 
A(No  .  >  .  Ot-r.V)  B<Nc  .  )  .  lltSV)  (  No  .  >  .  0  0  2V  )  <Nc.)5V) 
il  !l  0  D 


AC  KRFQ.ELUX  AC  VOLTAGE 
(No.HHil  (VAC) 

0  115.0 


AC  FREQUENCY 
(Hr  ) 

59 . 86 


rtll.lv. 1.1,  itUR.i:  Hu  l  CAI  PAPAM.MERS  UNIT  uriw;  IHr  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


t  1  i  1 

wind  :;pt  t  >i 

C.»  W  PUlNl  1 

71 rtP .SIRUC. 1 

WIND  DIH 

BAR .PRES . 1 

SKY  RAD. 

BULK  WT  1  EMP 

MEAN  AIR  TEMP 

■■  /  *.e*.  * 

(Celsius) 

iKel . *M  2/ 3 > 

( Deg . True) 

(Mi 1 1 ibar  > 

(Wat  t/n2) 

( Celsius) 

(Kelvm  ) 

v  •  *  :t 

1 51  .  V  1 

NU  DATA 

314.0 

1014.55 

1  . 37 E  0 1 

1  3 . 354 

285 . 557 

k  , ,  l1(  J 

winI>  'jPffD2 

L>*  0<  PUINI2 

rfrtC.5IKU(  .2 

T  1  Dr  TABLE 

BAR .PRFS.2 

.  1  i  ,  . , 

(Celsius) 

(Kel.nC  7/3) 

( He ter  MSL) 

(Millibar) 

B .  6  > 

10.94 

NO  DAI  A 

-0  ■  09 

1015.65 

•  I  1  i  1 1 1  '.I1 

rtir.RunfcTFfiRULOi; 

;;cal  e’iiRame  ters  ; 

u.iil,  Zi 

1-n!  .  Il  HP  .  1 

VIR  .  TEMP  .  1 

V.POT.TFMP . 1 

ABS. HUMID • 1 

PCI .HUMID. 1 

SPFC .HUMID. 

1  VAP. PRES. 1 

S. VAP. PRES. 1 

ref. Index  i 

...  >.r . 

< Cel  si  us) 

(Celsius) 

(Celsius) 

(Kq/n3) 

(Percent ) 

(Kq/Kq) 

(Millibar  > 

(Millibar  ) 

(Kel . XM-  2/3) 

‘  •  35 

12.531 

13.748 

l 3 . 978 

9.91  IF -03 

90 .92 

8. 045F-03 

13.059 

14.364 

NG  DATA 

)  .hi,  /;• 

PUI  .  11  rtP  2 

VIR  .TtMP  ..? 

v.pui  .  Et.Mp 

ABU  HUMID .7 

RE  l  .HUM  ID.  2 

SPFC .HUMID. 

2  VAP .PRES. 2 

S.  VAP  PRES.? 

REF. INDEX  2 

'Celsius > 

(Celsius) 

(Celsius) 

» K  q/ni ) 

(Percent) 

(Kq/Kq) 

(Millibar) 

(Mi  llibar  > 

(Kel  xM-2/3  > 

12.532 

( 3 , HAP 

1 3 .  v  \y 

V.V3VF-  03 

90 .56 

8.062E-03 

13.130 

14.465 

NO  DATA 

(pMJ!  i-  D« 


•  1  M 


•it  I  •,'J  S'  'I’lBt  k  :  9'/,)5,|5i|0Ol» 

• ;  Ak  ;  »  1  rt)  •  l»  :  V  :  1  f  PST 

■■Imp!  i.‘AU  :  Idy  I V"  V  *  l)A  i 


MAR I  BE  SURF AO  I  AYER 
Nkl  M  lCRQrtE  TfUftOl.  OGY 
SAN  NTLOlAS  JSIAnO,  CAI 


PRINT  DATE;  11  JUN  1980 

DAl  A  SAMPLING  RATE  (AIL  CHANNELS):  /-/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  A  JURE  .  OUPPER  l  FVF.L  ,  2»LOUER  LEVEL 


Pr  i  iS  ILL  (  A!  Ill1  AMOmS  BASE  0  ON  ABOVE  OBSERVED  AND  CALCULATED  VAt  UE  S  ( DIISINOFR  ,  1 973)  : 


•  •  I  AS  1 1 


1 1  1 


FLUX  PARAMETERS 

PROFILE  SI  OPES 

( ♦ -UP , -’DOWN) 

SCALING  PARAMt  TERS 

PARTIAL  DERIVATIVES 

(♦=INCR .WITH  HEIGHT) 

(•PAD  R  H  HAPPMJN  MJrtHl  R 
<.  ♦  r>  i  *b  1 *»  ,  •  -  Uri'  i  ah  1  ) 

(i  006  AT  GMH 

(.►  UME1  TRIG  nf  AN  HLltlU 
( fv.-ter  -  GMH 
12 . 99 

7/L  A  I  GMh 
I-  OOO 

/  .  i  A  I  l  li  M!  Tt  «•* 

II  t)  U(» 


-  i  .  II I  I 
*/|  AT  72 

(•  ons 

•  'll  IN  I  N  lit  (IK  MliV  I  I  Nl.  IM 

•  n*>  i  e'  * 

)  /•  '4E  1)3 


MUHIN  HIM  FLUX 
iNt/«?> 

•1  .Hit  -  01 

HI  M  f  O I  IY  FI  UX 
(Kqi'ser.  m2) 

3  IK  E-D5 

LA  T  .HEAT  FLUX 
(  Wh  tt>.  /n? ) 

7.471  01 

M-N.HEAT  FI  ilX 
(Ud  t  ts/ri?) 

.  0  fcE  0  0 

SE  Y  AND  SUt  Ak  ME  AT  FIUX 
(Udii  s/«7  > 

I  37L  01 

10TAI  HE  A I  BUDGE  T  FLUX 
<  Wdl  is/nlM 
V  14L  ni 


E PI  Cl  ION  VE  LOCJTr 
<  Meipr  s/ser  ) 
3.U49E-01 

SCALING  SPEC  HUMD. 
(Kq/Kq> 

-b. 371E-05 


SCALING  POT.  1EMP. 
(Kelvin) 

- 6371E-03 


ROUGHN1  SS  LENGTH 
( Me lers > 

1 .959E-04 


DRAG  COFF .  AT  1C  METERS 
(I)imensionless) 

.-.UVVI  UJ 


GtNERAl  FORM  :  DN/DZ* 
l (Nl -N?> 1  / ll.n  (  71 //2  >• 
<Zl«Z2>1/2l 

N- Ui  1  ND  SPEED  Irt/set  ) 
Z=HEIGHT  (Hptpri) 
DWS/DZ 1  7.P0F-O2 


N=SPFC. HUMIDITY  (Kq/Kq) 
7-HFIGHT  (Meters) 
DSH/DZ-  -B.92F-06 


N  "POT  TEMP .  (Kelvin) 
7-HEIGH1  (Meters) 

DP  T /DZ=  -0.92F-O4 


GENERAL  FORM N ' SLOPE* 
l (LnZl-PSI )- (LnZ2-PSI ) 1/ 
IN1-N21 

N-U1ND  SPEED  (N/ser.) 
Z=HEIGHT  (M)  Vert. Axis 
PSI^PSIl 

US  SLOPE*  1.04E  00 

N^SPEC. HUMIDITY  <Kg/Kq> 
7*HE 1 GHT  <M>  Vert.  Ax  is 
PS  I  =PSI 2 

SH  SLOPE ~  '8  4«F  03 

N  *  P  O  T . 1 EMP . (Kelvin ) 

Z 5 HEIGHT  (M)  Vert  Axis 
PSI-PSI2 

PTK  SI  OPE*  -8.4HE  01 

N*LnTEMP  STRUC  .  (KxH-2/J> 
7 -  HE  1 GHT  (M )  Ver  t  Axis 
PSI«NONE 

CT2  SLOPE-NO  DATA 


.11  /.’ 
A I  .1 
A I  /  ' 


n 


Livl 4  1 

1.2  37  V  1 
il  I .  -  i  (v 


P  >U5  N  RAl  10 
<f»'»  units> 
(■041 


I  -I  M>  *At  l  |  AN  I 


M I SCELLANF OUS 


’.I  IN  ►  /,  Pr)AN 
i  i  ims  :  an  i 

0  4 


I  .RAVI  1  A1  i  UN 
*.i  •  I  I  r  RA  I  ION 
m/‘h  :*  > 

V  79  .V 


PRUf  ft  f 
11IP  .  PRANF  Il 
NUHBE  R 
0  .  74 


PR(lf  II  ♦ 

EUR  SCHMIDT 
NUrtDE  R 
0 , 74 


BUI  H 

S!  N  HE  A  I 
IRAN'.f  CUM  . 
0.V2L  03 


BULK 

MOIMUKE 
TRANSF  COEE 
1  3?E  03 


AIR  DENSITY 
<  K  q/«3  ) 

1  2325 


(.»  NEWAi  Mil »  . 

Ai  i  i«  di  y  i  mitdtitn  «' ■ «.  e^deil  fcr  ne^swrenent  o»'  Profile  Slopi>  and/or  Partial  Derivative 
t  nnim  Mt  i  nn  e  < »♦  c  vted  By  i  nser  1 1  on  of  ; 


AIR  SPECIFIC  HEAT 
(  1  T r  a  1  /fcq  Kel  > 

:■  41  ’41  0? 


SHI  SHL*  ♦/  0OE  -  3  Kq/Kq  . 
PTK 1  P EK 2  ♦/  -  OflR  Kel . 


UA  TER  LAI  HEAT  VAP 
(Heal  /Kg  ) 

5 . 90 3»E  05 


CUHIINUEO  ON  NF  X  I  PAGE 
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RUN  NUMBER 

;  7905O5COOfc 

MARINE  SURFACE  LAYER 

PRINT  DATE: 

11  JUN  1900 

START  T1ML 

»  :  7  t  1  0  PGI 

NRL  MlCRilMETEURCJLOCY 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ 

Min 

START  DATE 

5  May  1979 

(DAY  12S) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD:  30 

Min 

ESTIMATED 

niCKOME.lt  UROLOGICAL  PARAMETERS  AT  1  ►  N  METERS: 

AIR  TEMP. 

WIND  SPEED 

DEW  PU1NI 

TEMP  SIRUC. 

BAR .PRES. 

BULK  WT  TEMP  AIR-W  TEMP 

POT-Wf  TEMP 

VIR'WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

'Celsius) 

(Ke\ . kM-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.431 

8.71 

10.94 

NO  DATA 

1015.56 

13.354 

-0 .923 

-0  025 

0 . 477 

0  .575 

HEIGHT 

POT  .  TFMP  . 

V1R.TFMP . 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUM  J D. 

VAP . PRES . 

S.VAP  PRES. 

REE  ■  1  NDEX 

(Meters) 

(Ceiv.i  us) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percent ) 

(Kg/Kg  > 

(Millibars) 

(Mill ibars 

(Kel  .  *M~2/3> 

1  0  .  Oil 

1 2 . 529 

13.831 

13.929 

9 .936E-03 

90 .61 

8 . 06UE-03 

13.096 

1  4 . 453 

NO  DATA 

BUI  K  AERODYNAMIC  CALCUi  AT  IONS  BASED 

ON 

ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FRIEHE  El  AL 

,1978)  : 

1NFFRRF.D 

FLUX 

PARAMETERS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

STABIL1 TV 

(♦  = 

UP  , 

-=DOUN> 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

MISCELLANEOUS 

GRAD . fl IlHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

AIR  DENSITY 

(♦-Stable Unstable) 

(Nt/«2> 

(Meters/ser ) 

(Keter?/sec2) 

(Kg/«3  > 

(1.045  Al  CMH 

-1  .  13F-01 

3.024E-01 

-9. 147E-02 

1 .2328 

GEOMETRIC  MEAN  HE  IGH1 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIK  SPF  C1FIC  HEAT 

(Meter)  Grtrt- (2  J  »72)  1  /?. 

(fcq/sec  n?) 

(Kq/Kg) 

(Meter  Kg/sec  m3) 

(  I  Tc a  1  . /Kq  Kel  ) 

12.99 

I  .  94E  05 

-5. 21  IF  -  05 

1 .9436-05 

2.41  74f  02 

2/1  A I  CMH 

LAI.  HE  AT  FLUX 

SCAl ING  POT . TEMP . 

U1 TH  POT . TEMPE  R  A  I URE 

WATER  LAT .HEAT  VAP 

-  0 . 055 

(Wat  ts/«t2) 

(Kelvin  ) 

(Meter  Kel./sec) 

( I  Ti  al .  /Kg  > 

Z/L  A I  10  METERS 

4.80E  01 

-2.847E-02 

8.611E  -03 

5 . 90 2BE  05 

-Cl  .  043 

SIN.  HEAT  FlUX 
<Watts/is2) 

ROUGHNESS  LENCTH 
(Meters) 

VAP  .PRES  AT  WT  Lf VEL 
(Mill  ibar  ) 

hONl N- OBUKHOV  LENGTH 
(Meters) 

1.07E  01 

8.2R1E-05 

15.372 

-2  3426  02 

SKY  AND  SOLAR  HEAT  FLUX 
( Wa  t  t  s/Ml*  > 
l . 37E  0  1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2) 

7.24E  01 

DRAG  COPE. AT  10  METERS 
( I)  j  nens  ion  less) 

1 .205E-Q3 

ABS. HUM  ID. AT  WT  LEVEL 
(Kg/«3> 

1  . 163E-02 

BAH .PRES. A!  WT  l  F  VEL 
(Ml  1 1 ibar ) 

1016.76 

BOUt  N  R  ft  I  i  n 

(n»  unit?.) 

(!  .224 


MEASUREMENT  ERROR  ANAL  YSIS  OF  PAPAME  TEkS  1  ISTED  TN  PERCFNT  M£AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TUP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROD  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "« or - 


CHAD  RICH. 

Z/l 

MOMENTUM 

l  AT .HE  A  1 

SF  N . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICT ION 

SCL.SPFC 

SCI  .POT  . 

POUCH 

DRAG 

NO. AT  GMH 

AT  10M 

Fl  UX 

FLUX 

FLUX 

flux 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

L  ENCT  H 

CDF.F 

I7GX 

J7QX 

962 

157% 

157% 

102 

1 29X 

315X 

482 

t  09X 

109X 

68  X 

96  X 

1 9 1  X 

191% 

46X 

522 

1  19% 

102 

392 

1  70% 

232 

752 

1  422 

43  X 

4  02 

CONTINUED  BELOW 


RUN  NUMBF  K 
START  TIME 
STAR!  DATE 


7?U5050CCfl 
I)  :  V;  10  PUT 
5  M<i  y  1979  (DAT 


MARINE  SURFACE  LAYER 

nri  Mic Rome  te< irijlog y 

SAN  NICOLAS  tSI  AND,  CAL 


PRINT  DATE  :  1 1  JUN  1900 

DATA  SAMPLING  RATE  (ALL  rHANNI  LS)  :  6/ Min 
DATA  AVERAGING  PERIOD  30  Min 


COMPOSITE  PROF  M  l  AND  Bill  K  AFRODYNAMIC  DFR1VLD  PARAME  TF  R  VALUE  WEIGHTED  AS  A  FLING  1 1  ON  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  Of  THE  CORRESPOND  I NG  Ml  AS'JREMI  N  T  UNCERTAINTY  INDICATED  IN  t  1 

FLUX  PARAMETERS 

RTA  HU  ITY  <  »  =  UP  , -*DOWN>  SCALING  PARAMETERS 


(RAD .RICHARDSON  NUMBF R 
(♦  Stable,  •  -linn (sblPt 
C  025  f  0.01*1  AT  G'MH 

MOmETRIC  MEAN  HF  IGHT 
(fWier)  r.MHM/Ul^T2>t/:, 
12.99 

// L  AT  GMH 
-’l.ttXl  l  tt  .  1)2  1 

//LAI  10  METERS 
(T.«24  TF.C2J 

MON TN  OBUKHOV  LENGTH 
(Meters) 

*4 . 221 t  02 


MOMENTUM  FLUX 
( N  i /«2> 

•  I  .  351  -  0  T  I  h.  01  -02) 

HUMIDITY  ft  ux 
(Kg/^ec  n2) 

2.21105  Ifl.OT  OM 

LAT.HFA!  FllIX 
\  ts/«? > 

5 . 46E  0  I  12  I'f  *0  t  I 

SEN.H.  AT  Fl  UX 
tW*tt*/M?> 

7.446  UO  13.  OF  *0(1] 

SKY  AND  SOLAR  HEAT  FI  UX 
( W*  t  1u/nl>  ) 

1  .  37L  111  12  01  *01 | 

Til  1  AL  HEAT  BUDGET  FLUX 

<  Ua  t  t*i/«2 ) 

7.  fiti  f  01  I  T.  OE  *01  J 

J'OWI  N  RAIlri 
(no  unit?) 
fl  .  I  T>0  til  .  OB) 


FRICTION  VEt  UCITY 
(Meter  s/sec  > 

3.292F-C1  [6.0E-C2I 

SEAL  TNG  SPEC. HUM  ID. 

(Kg  'Kg  > 

-5  6EI2E  fl  j  13.01  -ns  I 

SCALING  PUT.  I  IMP. 
(TtUiiU 

l . jVVt -02  12  OF  02  I 

RlJtlt.HNESS  LENGTH 
(  Meter  s T 

I  26AF  -04  (6.  OE-Of.  I 

DRAG  COEF.AT  10  METERS 
(Meters ) 

I  4*-i;i  ••  •■  14  .  OE  -041 


IKIFfKlNCt  HI  TWtl  N  TH(  PROFILE  AND  Bill  K  AE  RUDYNAMIC  DERIVED  PARAMETER  VACUI  S  AS  GOMPUTI  D  VIA  THE  STANDARD  DEVIATION  I  RUM  EITHER  THL 
AHiVE  WEIGHTED  f  IIMPCiSI  II  VAIIIE  UR  MEASUREMENT  UNGIRTAlNlY  VAMJE  (WHICH  IVFR  ABSUt  nil  VALUE  IS  I ARLER >  All  VAIUES  ARE 
I  T'.TED  In  PERCfNf  DlFEfPFMJE  AND  ARE  "*nr 

l.RAI  RtLH  l /\  MUMhNlUM  (At. HEAT  SIN. HEAT  SKY  RAD  TOTAI  HF  AT  BUWF  N  FRICTION  SCI  SPEC  SC|  I'UT  ROUGH.  DR  AC. 

WI.AI  LMH  AT  10M  ELOX  E I  UX  E  LUX  MUX  FILJX  RA1IO  VMOU1Y  HUMIDITY  TEMP.  I  E  NG 1 M  CLld 

79 X  70Z  272  27X  VI  02  14X  BOX  !  .U  tOX  56X  46%  .< 


END  QF  DATA  RUN 
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MARINE  SURFACE  1  AffR  MICROnf  Tf.O&Ol  OGILAL  EXPERIhlNt 


NAVAL  RI'/fAKLH  :  APIlkMUW  f 
Ar«/jsRH£Rir  PMrs rr^;  an-jh 
MAR  l  Nt  AlMllSPHI  k  .{  Rf’lAkiH  STATION 
SAN  Ni  TOLAS  ISLAND,  CAL  I  f  ilkN  I A 

«  «  «  ntckimc  TEUhoi  dOiL/i.  i-aia  ■  .  • 


RUN  NUMBER 
SI  ART  llrlE 
END  TIME 
START  DATE 


7905050030 
0:37:30  P'il 
I  :  7; 40  PpT 
5  flay  1 97V  (DAY  l?i> 


ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC  >  ; 


No  .  00 
VOl  T  .  Rfc  F  . 
6.205 


No. 01  No. 02  No. 03 

TEMP  .SIRUC.  1  TtnP .S1RUC.2  DtU  PflTNT  I 


No  t  0  No . 11  No . 12 

Bill  K  ur  temp  AC  FREQUENCY  AC  VOl  TACF 
3.686  3.869  2.503 

DIGITAL  CHANNEL  RAW  DATA  (AVERAGE ) : 

No  l  No.? 

AIR  TEMP  .  I  AIR  TEfiP.2 
1411  123016  1421  123945 


No  .  13 

MANUAl  FI  AG 

0.001 


No  us 

Df U  P..-1NT? 
5.241 

Nu  .  1  4 
ZtRU  ft  It 
0.  J  1)1 


PRINT  DAT!  11  TUN  t  vui 

DATA  SAMPLING  KAli  (All  Ilf 
DATA  AUl  RAGING  BEMUD  (»  r 
NOME  N(  i  At  I'RF  1  -  UPPf  k  i  f  VI  i 


Nr  .  (IS 
WIND  ;,pt 
4  7Qf, 


ESC  AKPMI’N  1  DAIA,  F  I  El  D  LA 

IJPWJND  NIAR  UPWIND  I  Ana 
HfJGHl/LtNCfH  PA)HlflrlIr-s  I 
0.183  114 


No  1  ' « 

H 

o  .  j  n 

1  I  Bk  A  T  I  UN  An 


DP  IM  hl 
•Volts* 
II  J'lV 


SYSTEM  HOUSEKEEPING  PARAMETERS  Tr  ANSI  ATI-  0  INTO  ENf.  t  Nl  1  R  l  n;  .  UNITS: 


MANUAL  FLAG 
( No . scans  > 


ERROR  COUNT 
(No . scans) 


DATA  BASF 
(No ■ scans  > 

too 


Vm.l  .  RFF  .  Df  V  V«  it  T  RH  I*1)  H  RP  Rff 
A  ( No  .  »  .  0(i5V  )  M*No.>  LC5V)  *N.  *  ftj 


*  OBSERVED  MICROMEff OROLOOICAI  PARAMETERS  (INClUOlNC  T Ht-  AhOVI  (A: 


A*»l.  C  AREn 


AIR  TfcMP.l 
(Celsius) 


A  I R  TEMP  .  2 
(Celsius) 
t2. j94 


WIND  SPECDl 
( neter/sec ) 
9.  U6 

WIND  SPEED? 
(Meter/sec  ) 
8.52 


DP U  POINT l 
(CelsiuO 
13. 90 

DEW  POINT? 
(Celsi us  > 
10  .9j 


TEiiP  SIRui;  1 
(Ret . >n  2/3 > 
NO  DATA 

TEW  .  STkuC  .  ?. 
<  K  e  1  «  n  -  i  ) 

NO  DA  T  A 


CALCULATED  ri ICROilETEOROLOG  1CAL  PARAMETERS 


HEICHT,  71 

Meters) 

18.35 

HEIGHT,  72 
<  Meter  s  > 

9  .  ?0 


POT. TEMP . 1 

(Celsius) 

12.481 

PUT . 1FMP .2 
(Celsius) 


Vlk  .  TEMP  .  1 
(Celsius) 

1 3 . 67? 

VIR  HhP  .** 
(Cel s i us  > 
13.791 


V.PCH  .  TtnP 
*  Ge 1 s i us  > 
13.877 

V.PUl  tpmp 
(Celsius > 
13.UHI 


ip  ,.  «  ( ■ 

V  )  \  7k 


WIND  p 1 
.  D«*vj  Tr 


1  Aks.HUMl-  1 
1  K •)  »  m3  » 
v  VI.  «»  -  13 


CONTINUFD  BFl  OU 


RUN  NUMBER  -.  79058  53030 
START  TIME :  0:37-30  PSI 

START  DATf.  5  May  IV'/V 


DAY 


MARINE  SURF  All 
NRL  Ml  l.s  lirti  1 1 
SAN  NK  Li  AS  1  ' 


PROFILE  CALClUAriONS  BASED  ON  ABOVE  OBSERVED  AND  LA 
SfAMI  TTY 


I  A>IP 
An  I.  CA* 

i  All  D  '.A 


FLUX  PARAMl  TF  «5 
' t^UP ,  •  =  DOWN ) 


{.RAD  •  R  1  CHARD'. ON  NUMRI  R 
i  ♦-'iNble,  - lln st  ah  1  m  ) 

0008  AT  GMH 

i  .P  Urll  T  R  1 C  HP  AN  HI  I  f.H  T 
(Meter*  GMH  <Zl*/2i1/? 
1  2  .  7V 

7/L  A  I  GMH 

-  0  011 

7/L  A  (  10  ML  TER S 
-0.038 

7/L  A (  Zl 

-o.  nr, 


// L  at  i? 

■  (I  .  0  Ci  u 

MON  1  N  OBUKHOV  I  TNI, I H 
(  Met  e-  «,  > 

-1  .  1  96 E  03 


mo-,*  ntiim  n  up 

<Nt/n2> 

-  1  .  J?r  i:  1 

IIIIMI  1)1  i  r  f  i  HX 
Ky'se  n?) 

:*  svi  -  n 5 

LA  I  MEAT  F  l  IJX 
( U* t  ts/n2 * 

6  4  Ilf  01 

5>N.  HEAT  F  I  HX 
(Wat  ts/n?> 

P.62E  00 

SKY  AND  SOLAR  HF A T  f.U* 
(Wat  ts/n?) 

1 .37E  01 

TOTAI  HEAT  BUDGl  1  FLU* 
(Wattf  m2* 

8.03F  01 


m  Ai  INS  -.F  t  : 
1  *1-  *9  1 


•l.  A‘  l  Nt  r  Pill 
>x»-  III  If*  > 

6  4  1  2E  l>  i 


ROUfjHNF  L-I  I  t  Ml  I  M 
l  Mr-  Ip*-v 
[  I  On!  '’a 


DRAG  (  n:  i  « 
1 1>  i  Mpn«  i  ot>  l  •• 


Nt  k  a  Fii.f*  [-N  T  . 
•  ■  N!  n.-  |  .  *  ..’l.i 

N  MINI:  *.H  LI-  ■  «  •  f 
-  mi  1  G*lT  >  Mt-  •  *»■  s 
I  wS  D /  -.  t.  D'T  ’I? 


n  ••  •  i  mmiimi  ■ 

.*  r-»  1  ,|.t  Mf.  »  «  . 

D  M  •  -t  V.  !  I,.. 


M»  i  <  M  I  .  Mi  * 


i  p  :  i 
■-I  "  f  i  ;• 

h»  ;  mi  m  . , 

•  i  ;  PI  *-  4 


Ml  A I  71  * 
511  AT  /:»- 

M2  AT  n- 

51?  AT  /?- 


0 . 05380V 
0  . 1)276', 4 
0  032050 
H  01P.R70 


BOWEN  RATIO 
(Oo  unit*.) 
n .  04i 


»  I'.F  NERAl  CONSTANTS- 

VON  KARMAN  L,»  MjIJN  PRIU  I  f 

CONS T  AN  f  ACL*  I  ! A T 1  UN  TUR  PBANPU 

(No  nr*it%»  (H/ser  2>  NUMBfR 
0.4  9  791/7  0.74 


(,f  NFMAL  NGTi  1 
A^r  or  ac  y  li 
G  i>M|i  o  tat  mi 


SHI  -SHP 

P  TK  l  PTP? 


PROF  l  i  l 
IUR  S'  HM  l  D  I 
NIMBI  K 


Blit  « 

‘•I  H  H.  A  I 
tran  .1  U" 
o  V./|  n  t 


Pm  » 

mih  .’ini 
I  k  r.NSF 


»  le.i  for  nmur  ro«n  t  r  *  P'  et  i  lr  S  I  iip** 


.  GW  1  K  q/P  *} 
000  Kel 


Pi  -  (I  1 1  1 1  ill  ftl 
‘  IT .  i  *i|  *r.  ’ 

4T  4(  .I? 

MA  T  (  R  lAT  MU'  LAP 
■  I  I .  a  1  <•  *»  ' 

v,  i.ti 


»  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 

:  7905050030 

MAN  TNI  SURFACE  LAYtR 

PRINT  DA  II. 

I  1  I  UN  I  VHI. 

STAR1  TIME 

0:37  -10  FM 

NRl  MTCkUMETf  UROLOGY 

DATA  ■•AnPI  IN!,  Kh!F  .All  ‘ 

ir’.M*.  i  '  •  r 

*■ 

MART  DATE 

5  May  1979 

DA  Y  I  2*.  > 

SAN  NlCdl  AS 

(SI  AND,  CAI 

DAI  A  AVI  KA< 

I  NT.  Pi  k  I (l|>  IP 

n,.. 

FST1MAIFD 

MjrRITMf  1  FlWOt  |TG  ICfTI  PARAMf  TINS  AT  UN  METERS 

AIR  TEMP 

WIND  SPEED 

DEU  POINT 

n  mi*  .  sikuc; 

HAk  PRI S . 

HU!  ¥  UI  ItMP 

AIK  Ul  IE  MI 

PHI  Ml  I  EM* 

V  (R  Wl  l  L MF' 

V  1  u  1  W  1 

1  1  hi 

(E»l  ^  i  t;s  > 

IP.eter /*te«  > 

tlflsiusi 

<Kf-I  »M-  P/S  J 

(Mill i bar ) 

Uelsiut,- 

I  Km  1  /  l  ii  ) 

Ifc.-J  VIII  J 

iMltiiii 

<  "  *■  i  v » r.  ■ 

12.383 

d.5H 

10.91 

NO  DA  I A 

101 V  76 

t  1.  3 

-  0 . 95  T 

0 . 05*. 

(I  444 

‘'4- 

MF  1CM I 

POT  TF  NP  . 

VIS  .  II  .If*  . 

V.pill  It. IP 

A HR. HUM  ID 

kF  1  HUMII). 

SIM  ('  .  HUMID 

VAP  .PRES 

•.  VAI'  PRES 

kEF  1  n|.£. 

( M«t  *r s  ) 

(l'elt>ius) 

(CelMii*.  > 

<1  **  1  S  1UA  l 

t  K  q  Sr*  3  * 

(Pm.  ^  vn  t  ) 

( K  q  /  K  y  / 

(Mil  1  itior  .  » 

■  M  i  II  tt  af  *-  f 

‘  F  l-  1  *M 

'  3  » 

10.00 

12  4EU 

13. VHU 

13.H7H 

9  VIA!  •  !l 3 

9  0  72 

Ft  .  Il  4  41  -ili 

1  3  (167 

1  4 . 4  'J  4 

fit  DATA 

BUI  X  AERODYNAMIC  CAI  rUl  ATI  0N3  BASED  ON  A  Hll  VI  ESTIMATED  VAI  Ul  S  At  TIN  Mi  It  kb  <  f  K  I  L  HI  II  ft!  ,|97Hi 


INF  t  EIRE  l> 
STABILITY 


rilJX  PARAMF  MRS  iNFrkRID  ]Nl  t  fikl  D  n[  t.N  VfkllLAl 

< *«UP f  --DOWN)  S' 'A!  INC  PARAMt  ItkS  VtlUllTf  CtlVAR  I  ANCt 


H I  St  I  1 1  AN!  1 1  JS 


(  RAD  RICHARDSON  NllMW  R 

(♦-Mabl**,  ■UllSt4t|l<-) 
-fl  049  AT  CMH 

I.H)f*fTRlC  MIAN  HI  Il.HI 
v«@f*r>  CflH *</l*/2>|/2 
12  9v 

Z/'t  AT  CMn 

-0  060 

2/1  AT  I  0  ME  TE»S 

|i  046 

MON  IN  OHOKHOV  LLNCfN 
l  Mf*  ♦  €•(•*»> 

-2  -8CE  l*2 


MUMINTUM  fl.UX 
(N  t/n2> 

-  I  .  09F  0  I 

HUM  1  D l  I  Y  I  MIX 
iKq/-»«  «2> 

l .  v.'E  os 

I  A  f  HF  AT  Fl  l  J  x 

<  Urf  »  1%/nL*  > 

4 . 74f  01 

prN.Hl.AT  Ft  OX 

<  Ida  »»»/«.*  • 

l.»9f  01 

SK  Y  AND  5f)l  Aft  f  FL  UK 
(Wait  s/m.*  ) 

I  37C  0 1 

TOTAl  HEA1  HUDCET  FLUX 
<Uat  K/M  ?) 

?  POt  01 

BEJWI  N  RATIO 

<m ,  unit*,} 

0  230 


f  kn  t  ion  v»  i  un  ty 

2.V6VE -01 

M  AI  I  NT.  '.HI  f  .  HUM  I) 

>  Kq/*q  t 
•  *, .  :j4;-i  -  ns 

ST.  At  INF.  PUT  Tt  Ml’ 

IKl'l  Yin) 

-2. 946f -VP 

ROUGHNESS  length 

the  ter  ■*  > 

7. 734C  ■  05 

drag  in: r  at  i  <•  mf  ter?; 

(I'inensi  on  1  ess ) 

I . 1961-03 


WITH  I  ONC  VI  LUC  1  I  Y 
(  ilf-  t  r'Y.’/'iPI  P  • 

H.U.3L  -  op 

WITH  APS  MJrtJMlY 
(  Me  t  t*r  k'q .-•-,<»<  nU 
1  .  9  I  Ml  ‘-IS 

U  I  TH  POT  Un*  I  HA  I  URL 
( ter  l  p  i  .  <  i 

a. 74/I  t,  > 


Aik  oln  ;j  r  I 

>  h  Q-'M  '■  ' 

\  PSP  7 

a;  i*  S pi  f  if  1C  fl. 


UA  1 1  k  1  AT  .  Ill  AT  VAI 
•  1  I «  I  k  ■ , 

5  9li  3 1 L  H5 

VA^  .  Pkt b A  I  UI  i  I  VFt 

V  M  )  1  I  J  Haf  I 

}*•  34  V 

AH  7  .HUM  I'  AT  U  1  It  ‘.'I  l 
(  K  q  /  «  t  > 

1  1 Ol t  -  l  . 

PAR  PWCS.Al  UT  I  I  VI  l 

(Millibar > 

1 0  1C. 4/ 


MEASUREMENT  ERROR  ANAI  Y?»I5  OF  PARAMf  TERb  L  f  f>  I F  D  IN  PERCENT  MF  AN  ERROR  AS  COMPUTED  FROM  CONST  I  TUf  N  T  MEA'SKI'MInT  ACt'oRA’  Ifcb 
I  UR  RfjU  ARE  PROFILE  ERROR  VALUE?.  AND  HOT  TOM  ROU  ARE  Mil  K  AERODYNAMIC:  FRROR  VALUES.  AIL  VAI  IJi  5  AR I  APPROXIMATE  .'.HD  API  *«  -r 


GRAD  RICH 

Z/l 

MOME  NTlIM 

LAT  MEAT 

SI  N  HI  AT 

SKY  RAD 

TOTAl  HEAT 

BOWEN 

Fk  in  ion 

Sit  SPEC 

S!  1.  PTJl 

kiji.J..M 

DPh 

NO  AT  GMH 

AT  11M 

FLUX 

E  LUX 

F  1  MX 

FLUX 

Fl  UX 

RAT  in 

VF  l  CiC  I  ^  r 

F-.UM1  D IT  Y 

T£hP 

l  E  NG  ’  H 

i  i  I  i 

1  90  X 

I90X 

im 

l  A'.Z 

1  fP.X 

1  OX 

1  32X 

331/. 

S5X 

1  T  OX 

lux 

1!  !  ■ 

IHVX 

continued 

189X 

HE  LOU 

46X 

:>PX 

1  1  7Z 

m  X 

30  X 

1  (HX 

PM 

'  5‘4 

14  If  x 

a  1  . 

RUN  NUMBE  k 

7905050030 

MAN  I  M.  SORT  A.  T  lAYFk 

PRIn!  DAK  1  1  I  UN  19;  ’ 

START  1 1 MF : 
START  DATE. 

0  17:  311  PM 

5  May  1979  (DAY  12%) 

NRl  Mil  ROME  1 1  UROLOGY 

SAN  N I LI)..  AS  i  AND  ,  CAI 

DA  1  A  V.AMRI  IM.  FlAH  .-V  i  ■  .IANM  I  <■  > 

DA  T  A  A  Vl  RAC  !«<.■  PERI  Oh  3 1.  Mir. 

H  i  n 

roMposiiF  PRfir  :i  r  and  mix  ae  riidy  nam  i  p  thrived  parahf  ifr  vamii  ui  k.hiip  as  a  t  unit  ion  uf  roc  ahivf  rt  m-i  c ?  i*  i  m.'-'Mmi 

UI  TH  THE  LGUe  »  LIMIT  Of  fill  COAkl  SPllND  InC  MF  ATf.i  IRE  MF  N  I  UNI  (  R  t  A  I  N  T  t  |  N  l>  1 1  ATI  D  IN  I  ]: 

E  I  OX  PARAMF  If  R5 

ST  AH  1 1  I  I  Y  <*-IJP,  D(UN  -  VAlINt.  PARAMF  HRS 


(■RAD  .  R  I  CMAPDGON  NUMHf  R 
<*rMahlp,  -UnMabli'i 
o  f o.  o;»j  AT  r.MM 

Sf  OMf  Trit:  mean  me  icht 
f.MM  - 1  71  */."■»>  I/p 

J  ?  97 

Z/l  A  T  GNM 

i  n*.  (»>  (i2i 

7/t  AT  Id  METERS 
0  027  I  0  .  0.’  I 

NONIW'ORURMOV  LTNCTH 

-3.675E  0.’ 


MOM'  N  T 1 1*1  f  I  OX 
*  N  *  /«.?  . 

MM  til  It.  il  ft.--  f 

MINI  |  »>  |  1  r  El  u» 

time  -v.  id  m  if.  i 

|.‘.f  lllflT  f  I  (EA 
'Wji  »  *.  /  mP  i 


5  1 4i  it  i  i  ;•  t.e  *  n  j  i 

■)|N  H*  A  T  Fl  II* 

i  Uh  r  f  «,  /•«;*) 

•/  4 hi  on  i  t  in  ♦on  i 

'.u  AND  SOLAR  HI  AT  MUX 

*  Uf  1 1  s  '*:•  i 

i  ri  o  i  i2oi*cii 

T  f(  l  Al  III  AT  Hi  i  ■'•(.!  T  MUX 
'Uutvn.'i 
■*  3 VI  C  t  I  '  01  »i.|  i 

HI  INF  N  HAT  III 


»i  *J  if  r.  i  •  ‘ 

i)  I  fife  M  DM  i 


F  R  IF  T  ION  "I  .  OF  I  T  Y 
t  .-Vtcv  •./  -Pf  • 

3  ev/i  r.  i  i*.  Of  iv  i 


M'AI  I  Nf.  ••*•*  .  MUM  1  If 
«  ¥  fj  /H  *}  » 

7I-. I  r.  I  T  III  II*.  I 


St.AI  IN'.  PHI  II  Ml 

tv*-  1  1  1  •>  ' 

1  6VH  I  I  1  I 


kill  I  .MNI  II  N’.  T  H 
i  «***>*  ■  > 

Fl  74  U  I.*-  I  *.  fll  f.  I 


T-R*v.  CUT  I  AT  1 1-  Ml  MRS 
.  ...  .  (4  (II  II4| 


. .  F 


DEFFfRINf'l  HTTUEfN  TMF  PRU(|||  ANT’  H'IiX  Al  RUJfYNAMlt.  pi  H  I VI  T  f  ARAM*  MR  VA.  U'  A*.  ulTUIH'.  VIA  TH*  .TAMm-I.  P.  v  t  A I  .  i“»  i  *■ 
AHOVf  Wf.  ICHTID  rOMRflSITf  VAMjf  Uk  Ml  A'.UVF  Ml  N  T  liNflkTAJNTT  VAl  l/E  <Uh1<H  I  Ul  K  AH'-IHOTI  VA|  f'l  f  (ARi.ER*  All  VAi  I  *1  T  t 

LISTED  IN  PEkFFNT  DlEFEklNfE  ANfi  aM  ”»of  - 


GRAD  RICH  7/1  MOMENTUM 

NO .  AT  f.MM  AT  I  DM  f|  ll< 


AT 


Ml  A  I 

l  Ox 


*  N  MI  AT 
I  I  MX 


H'»WI  N 
RAT  III 


I  R  II  f  I ( *N  <  ,■  (  ( 

vl  l  •'!  1  1  >  MUM!  I‘l  TY 


71 Z  6.93C  l  IX 


»«*  *f»X 


X?.  (41 


i  A 


(MD  OF  Mm  *>M 
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MAR  INK  SURFACE  l AYER  HICRQME TF ORULOGICAl  EXPFR IMF  N  T 

NAVAL  RESEARCH  LAI  ORATOR Y 
ATMQSPHFKIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  Rt  SEARCH  STAIIDN 
SAN  NICOLAS  I  SI  AND ,  CALIFORNIA 

*  *  «  *  Ml  (.'ROME  I EOR  01  OGICAl.  DA  I A  •  *  «  « 


>  •  l  0  L 

■it  I.  PS  I 

■ii  J  :  JO  :  L  PST 

IF  5  n.y  iv;  v  (DAY  l  1 

i.  R>,  u»  DA  I A  (AVtNAUF  ODC) 

No.  Ul  Nc.C? 

A  II  HP  ‘ .  t  Kill'  .1  Uni’  .  SlRUC.. 

I  U-i.  L  bl'| 


Nc  .  0  t 
DFU  POINT  1 


No  ,  04 

DIO  POINT? 


MANUAL  Flan  7 f  fc(I  REF  . 


PRINT  DATE:  II  JjN  I9dt 

DATA  SAMPLING  HP  IF  (ALL  [UANNILS).  (,/ M; 

DATA  AVERACINC  PERIOD:  3t  Min 

NOME  NCI  Al  URF  :  1  UPPER  LF.VLl,  ?*lf»ULK  II 


Nn  .  or. 

WIND  SPEED  I 
3  -  940 


SPARE  A 
0  .  DOT 


No  .  ON 

WIND  OKI  D^ 
3 .  fJ?5 

No.  J  6 
SPARE  b 
l)  .  0  0 1 


No  .  07 
BAR  .PkF  S 
a  949 

No  i  7 
VO;  J  SPY 
f, .  ?Q4 


No  .OH 
OK  1  RAD 


ESCARPMENT  DATA,  RCLD  CALIBRATION  AND  WIND  SPEED  E  SCAR  P  Ml  N  J  CORRECTIONS 

DPPFLM  WlBFfV.L  USX  I 

v  Vo  !  1 «.  I 
II  0  1 II 


UPWIND  NFAK  UPWIND  ■  AND 
Ml  JCrtl / lENLTM  PA  T H <  neter »■»  > 
U  .  IM-S  n<i 


DP  I F  CAL 
(Volts) 
0 . 1)1)9 


U  T  T'T  CAL 
/Vo  its) 
Li  .  UOU 


IRAN.;  Alt  D  INTU  l  ND  INF  l  RING  UNI  IS: 


V**J  I  REF  DEV  Vlil  |  .  RF  I  .  Df.V 
A<N.'  .  >  .  LufA')  I«‘No  .  >  .  OOt.V) 


2F  HO  RF  r  -  IFF  V  . 
<Nc  -  >  ■  LI  B2V  ) 


At  F  K  F  U  , 
(No  .  >IH<  . 


A‘  I  RLSl'l  Ni.  » 


...*u  It  iKtlli 
w  .  vip  ■  .PF  i 


PAR  AM' TEHS  (INTLUDINC  I  HI  ABOVE  TAL  .  AND  II  SCARP  HE  NT  COKfcf  C  I  J  tiNG  )  IkAN-.-,.  fi 


WIND  M'tr  |i.  |.r  W  I'll  in!  p 

. '  O  1  N 

■  1  ID.  Kl 

MU  n.  .iF  IF  UitOlEU.lCAL  I'AHAMfcTt 
Pul  .  f  L  HP 


IF  rtP  .SIR l If.  .  I 
vKvl  .  iM  LVJ) 
NO  DATA 

I  IMP.  SI  HOC  'J 
(K~l  .  xM  ?/.§> 
Nil  DATA 


1.? 


•«ll  .  It  Ml- 
I  tfi  -H'S 


WIND  DIR. 

(  De  )  Tr  wc*  i 
3  J  to  •  7 

IIDt  TAME 
(  He  t  er  •*1»L  > 
-  L  Li  1 


BAH  F-fU  ‘  -  > 
(Millibar) 
1  'I  1  4  14 

BAR  PR  IS.? 
irtilliiun 

in*.  .‘J 


>,K  T  RAD 
(  W<t  t  t  .'M.'*  > 
I  (Vf  U 1 


ViR.TtMP.l  V. POT. TEMP. I  AH‘J. HUMID. 1 

(Cel'.i  us)  (Celsius)  (Kq/«3) 

13.67?  IJ.BS?  9.81?£-0J 

VIR.TfmP.3  V.PllT  .  X  HP  .2  ABS. HUMID.? 

(CelbUiSi  (Celsius)  (Kcj/«3> 

IT  .763  13.MV3  V.ArbE-n.3 


RtL. HUMID.  1  SPEC  .HUMID.  I  VAI*  PHIS  I  S  CAP. PRES 

(Pertent)  ( Kq/Kq  '  i M i  11 i bar  >  (M a  M  iba r  i 

90.39  7  VNA'-OJ  1?  •?;•(%  14.31:0 


RE L. HUM  ID.?  SPF  l.  .  FHIM1 1)  . 
(Percent)  l  K  y  <  K  q  ) 

09.94  ?.9YL'I.  <n 


VAP  P R L S  . ..’  S  VAP  I  RF  1 
(Ml  1  I  It. rtf  (  M  I  1  l  l  B  ,<  r  ! 

U‘  .VM  14  TB  V 


RET  I  Ni’l  * 
V  K  t;  1  .  »  M  -  . 
NO  DA  T  ►. 

RET  1 NiU  I 
1 .  K  *  1  *  M  . 

NU  DATA 


MAR  INE  S'lHFAn  i  ATER 
NR  I  MflftOMF  Tf  ORGcDGY 
SAN  NTCrii  AS  I  SI  AND,  CAI 


V  V  (  DA  f  !?  .) 

Br*r..  D  UN  AliliVF  UBSfRVFD  AND  CAlllJLATtD  VAI  UL  S  (  BUS  INI. f  R  t  1 97  J 


PRINT  DAU  .  II  TUN  iv:-. 

DATA  '.AMP  I  IM,  RAIL  (AIL  '  I IANNI  I'.i  ■.  n 

DA  (A  AVERAGING  PL  R  Hit  JO  Mi  ft 

NONE  Nl  L  A  TURF  1-llPPlR  i  T  vtl  .  M  nbllL  n 


Fli  i<  PAR  AML  Tf  R'-i 
i ♦ -UP , - -DOWN ) 


SEAL  INC.  PARAMf  Tf  HS 


PARMA!  Df  HI  VAT  IV 


1 1  f  SI  I 'T  t  S 
w :  Th  he  ir.MT  > 


•  I* H, '  (77 
I  1)4  MV. 
I.  II*. 0717 


HOHf  ft  Him  El  IK 

'Nl'".1 

-II  SM  -  0? 

HHftlDJ I y  F  I  UX 
LHn/..e  m?> 


Ui  I  HLAT  f  I  MX 
'*■»  ’-?) 
r. .  ?  i  f  oi 

Si  N.HIAT  I  I.UX 

(Witt^/ft?) 

;  .  I3£  00 

Sky  AND  SOLAR  HP  AT  FlUX 
(Uat  ts/«?> 

1  37E  Ot 

IOTA!  HEAI  BUDCF  1  FLUX 
(Watt*»/«2) 

6.79L  01 

BOWFN  PAItO 
<no  unit*.) 

0.041 


FRICTION  VI  l  OC I  I Y 

(  r1Pttr-./‘.Rr  ) 

?  h !St -  01 

SEAL  INC  SPEC. HHM0. 
( Kq/Kq > 

-6  49?E- H5 


SCAI  INC  POT  .  TEMP  . 
(Hi-  luin) 

-A.492E-0J 


R0UCHNI  SS  lENCTH 
(Meters) 

4.9J9E  -05 


DRAG  COEE.  at  10  MfTERS 
(I) i nensi on les  .) 

)  ri3*:i  u  , 


C.(  Nt  R  A: 
Iini-n;- 


F  QRM  Dft.  IV  : 
1/u  nt 7i /*;■>» 
<  7 1  *  7  v  ■•  » .•  2  I 


N-Wl NO  SPEED  (M-ve,  ) 
7=HF IGHI  (Meters) 

DWS /!)/=■  4 . 7UF  -  ilj? 


N-Sf’EL  .HUM  ID  I  T  )  (K 
7 -HUM  IT  (Meters) 
DL.H/D7  U  92E  06 


N-PQT  .It  MP  . (Kelvin) 
7-HF.  1CHT  dicier  f  > 
DPT/D7-  0.9?F-(I4 


U  Ni  RAi  FORM  .  N  '  Si  OPf  * 
l  (I  i.Zl  PS1  )  -  (  L  n  72  ■  PS1  »  ) 
INI -N?l 

N'UIND  SK  Ll>  (M/£i'r  I 
t-  HEIGHT  ( M )  Vert. A. is 

rswpsu 

45  SLOPE  l  SK!  0  0 

N--SPF.C  HUMID  I  t  Y  i  Kq/Kq  > 
7*  Hf  ILMT  (H)  \  Axis 

nSI--F’5I? 

SH  st  i,  •  U  3  tf  (13 

N  -  P  0  T  II  MP  .  (KpUio) 

Z -tit  I C-H  T  (M>  Vert  Axis 
bsi xrsi 2 

I’  IK  *1  f iP L  »  M  01 


N-LnltMi  ST  kill 
7  HE  l  I  HT  (  M  '  Vef  t 
PS  l  -'NON! 

I  T  SU'K  -  NO  DATA 


x  M 


.  r  an  f  u . 

i.RAVi  1  AT  KIN  PHOfllF 
AMFlFkAIION  THR.PFJANDTL 
l  ,1  /  s»r  :*|  NIIMFiFR 

V  7959  0  74 


PR  OFT  IF.  BUI  K  BULK 

TUR. SCHMIDT  SCNHFhT  MOISTURF 

NUMBER  TRANSF  CCIPF.  1HANSF  COFF 

0.74  0.92F-03  1.32F-0< 


nn  »»<feec1e<f  f^r  nfaxui  pntnT  qf  Profile  Slope  «m)/or  Partial  Dor  iv 
tel  hy  insertion  of: 

0111  3  Kq/Kq. 

TILTH  KpI  . 


M  I  SUE l  l  ANI  tins 

AIR  DENS m 
<Kq/«M 

I  ?3?3 

AIR  f,P(  (  If  IC  HI  A  T 
(ITtdl  /  k  q  KpI.) 


WATf  R  |  AT  HI  AT 

<  i  T i a  l  Kg' 
b  9 1) 3 4 E 


CTlNTINUtD  UN  NEXT  PAGE 
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|i-.<  ‘.4*  IOC 

5=1  P ' » I 
A*V  |VV 


MAR  INF  SURFACE  LAVER 
NR  I  MI CROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE  1 1  JUN  1980 

DATA  CAMP!  i MCi  RATE  (ALL  CHANNELS)-. 

DATA  AVERAGING  PERIOD:  30  Mm 


t  DAY  l  PL,  1 

.  *>■«*!  H*RUl  nr.TCAt  PARAMETERS  AT  TEN  METERS: 

WIND  V'lFD  DEW  POINT  TEMP.STRUC  BAR. PRES.  BUI  K  WT  TEMP  AIR-WT  TEMP  POT-WT  TE«P  VIR-UT  TEMP  V  POT-UT  TEMP 

:  n't  >  (r«-lsu>s)  (Kel . xM-2/3)  (Millihar)  <Celsiu*i  (K#l«in>  (K*»)vm)  (Kelvin)  (Kelvin) 

’’  -M  10.7/  NO  DATA  1015.14  13.318  -0.9SQ  0  .  85?  0-434  0.532 

vnl  UnP  VTR.TFhP.  V. POT. TEMP  ABS .  HUMID  REL  HUMID.  SPFC  HUMID.  VAP . PRES  .  S.VAp.PRES-  REF. INDEX 

-i  Hi'  ms'  (Celsius)  (Celsius)  (Kg/m3>  (Percent)  (Kg/Kg)  (Millibars)  (Millibars)  (Kel.*M-2/3) 

1*  4r,6  1 3 . 757  13.850  9.B26F.-03  90. 3U  7.972F-03  12.948  14.388  NO  DATA 


At  *■  It-t  N.'iMU 


‘L  AT  IONS  BAS)  D  ON  ABOVE  ESTIMATED  VAl  UES  AT  TEN  METERS  (FRIEHF  ET  At.  ,1978) 


i  KAD  h  li  HANDGUN  nUMHI"  n 
(  »  Si  .«t»  l  »*  f  -  I'risi^i)  1  »’ 
ii  J83  A I  Gmh 

.)  l'i'4  lull  rt)  AN  Hf  H.hT 
•M*»eii  Gnu  -  <  1 1  »74j  )  l  /«? 
1  i‘  .  99 

t’.-J  AT  J«M»t 
-U  I9H 

L  A  I  10  MEIERS 
0  .  075 

MON  In- OBUhHOV  length 

<Mer*rs> 

- 1  . 325E  0  7 


MUX  PARAMETERS 
(♦-UP,  -DOWN) 


MOMENTUM  FLUX 
(N i /*2> 

-7  1 4F-U7 

HUMIDITY  F)  UX 
(Kq/ser.  n?  > 

I  69E  05 

LAT.HFAT  FLUX 
(Wat  tS/«-i7> 

4, 17E  01 

f-FN.HEAT  FLUX 
<W.i  t«s/n?> 

9.57E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/nlP) 

1 . 37E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2  > 

6.50E  0! 


INF  eRRE  D 

SCALING  PARAMETERS 


FRICT ION  VELOCITY 
(Meters/sec  > 

2. 4C7E-01 

SCALING  SPEC. HUH ID 
( Kq/Kq ) 

-5  692E  05 

SCALING  POT. TEMP. 
(Kelvin) 

-3  I87E-0? 

ROUGHNESS  LENGTH 
(Meters) 

3. 459E-05 

DRAG  COEF.AT  10  METERS 
(l)  mens  ion  less) 

1 . 107E-03 


INFERR)  D  MFAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Me  ter2/sec2 ) 

-5 .794E-02 

WITH  ABS .  HUMIDITY 
(Meter  Kg/sec  «3> 

1 .689E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec ) 

7 .671E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/*3) 

1 .2326 

AIR  SPECIFIC  HEAT 
(ITcal . /Kg  Kel  . > 
2.4172E  02 

WATER  LAT.HEAT  VAP . 
(ITcel./Kg) 

59032E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill ib*r  ) 

15.330 

ABS. HUMID. AT  WT  LEVEL 
( Kq/n3) 

1 . 159E-0? 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1016.34 


BOWEN  RATIO 
(no  units) 

0 .229 

Mt  iV.TUREMl  NT  ERROR  ANAL  YSIS  OF  PARAMETERS  LTSTEO  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES, 

TOr  ROW  ART  PROFILE  ERROR  VALUES  AND  BOTTOM  ROU  ARE  BUI  K  AERODYNAMIC  ERROR  VAllJFS.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-"; 


CRAD.R1CH. 

7/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOut  N 

FRUTION 

SCL .SPEC 

SCL .POT . 

ROUGH . 

DRAG 

NO. A I  GMH 

AT  10M 

E  LUX 

FLUX 

FLUX 

FLUX 

f  l  UX 

RATIO 

VEl  DC  ITT 

HUMIDITY 

TEMP  . 

LENGTH 

COEE 

1V7X 

197X 

1182 

170% 

170% 

10% 

130% 

3  39% 

59% 

111% 

1 11% 

79% 

118% 

in  VX 

1  HVZ 

4  bX 

51% 

117% 

10% 

37% 

167% 

23% 

74% 

1  40% 

43% 

40% 

C.UNllNUt  G  BE. i  OW 


KLIN  NUN fH  f< 
*>TAK1  UN) 
r- 1  tik  1  DA  1 1 


7905P5010I) 

1  :  7:50  I* ST 
5  May  1V79  (DAY  125) 


MARINE  SURFACE  LAYER 
NR  l  MICROMETEOROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  HATE  (ALL  CHANNELS);  6/Mm 
DATA  AVERAGING  PERIOD:  30  Mm 


roMHiiXU  L'Riil  III  AND  BHI  K  AFRODYNANIC  DERIVED  PARAMETER  VAl  UE  WF  TGHTLD  AS  A  FUNCTION  O)  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WIIH  THr.  LOWLR  LIMIT  U."  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1  : 


FLUX  PARAMETERS 
(♦*UP,-^DOUN> 


SCALING  PARAMETERS 


•>AD  R  I  I.HARD'.UN  NUMBT  P 
(  *  -  *>  i  -i t»  l  »• .  Unstable) 
0.049  Iti.I.'l  A 1  GMH 

i  )  UHT  TP  If  Ml  An  hf  fl,HT 
(i*  •»«.*  )  f.i.  1  (7t  »/2>  l  /? 


l  >1  ME  1  f  B% 

lo .  r..- 1 


MUN  •  N  Ul<  i:«  UOV  l  LNGIH 

1  M*  t  tr  > 

.??_*)  I  .’ 


MUMfNIUM  FLUX 
<NI/m2) 

-7.54E-0?  tA.flf-OPI 

HUMIDITY  FLUX 
(Kq/sec  «2) 

J.7VF-05  in. OF -061 

l  AT  HEAT  FLUX 
<VM  t  t«./n2  > 

4.41C  0  1  ( 2 . OE  +  0 I  1 

SEN. HEAT  FLUX 
(Ua 

6.  ME  0  0  l  3 . 0E  ♦  0  0  1 

SKY  AND  SOLAR  HL AT  FLUX 
(Watt  «,/«7  ) 

1.3/E  (It  12.  OF  toil 

TOTAL  HE  AT  BUDGET  FLUX 
(W.it  t*/r»7> 

(> .  S7f  01  (.T.OFeOM 

HIWFN  RATIO 
(nr  ufi l  T *» > 

0.167  [0.081 


FRICTION  VELOCITY 
(Mv^ter-j/sec  > 

2.471E-01  l 6 . OF  -  02 1 

SCALING  SPFC. HUM  ID. 
(Kq/Kq ) 

-A.311F-05  13.01  -051 

SCALING  POT. TEMP, 
(Kelvin) 

-  1 . 77 1 E - 0  2  t?.or-0?l 

ROUGHNESS  LENGTH 
<  Meter  s  > 

3 . 981 E- 05  I  6 . 0E -  05  1 

DRAG  COFE.AT  10  METERS 
(  Met  vr s  ) 

)  .  .  IM  (4  .  GC  04) 


L»  1 1  l  4  PE  Ni  I  T<:  ( wi  )  N  nil  I'PllE  11.1  AND  BUI  K  AERODYNAMIC  DERIVED  PAWANE  f|.R  VALU)S  AS  COMPUUD  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
AH. VI  UFIGHUD  (IIMPUSII)  VAl  I  IT  HR  Mf  ASURf  .-if  NT  UNO R7A) N) y  VAl  OF  (WHICH  EVFR  ABSOLUTE  VALUE  IS  I  ARGFR  )  .  ALL  VALUES  ARE 
IGTlD  IN  1-IR'tNI  DIE!  FRINGE  AND  ARE  "*er-“. 


A  f  t  !)M 
69*4 


MOMENTUM  1  AT  .HEAT 

mo  )  i  ux 

m*/  in 


SEN  HEAT 
FI  UX 


SKY  rad. 
)  l  ux 


TC1TAI  HI  AT 
F  I  UX 


BOW)  N 
RATIO 


FRICTION  SCI. SPEC  SCL  POT  . 
VELOCITY  HUMIDITY  TEMP. 


ROUGH 

LENGTH 


DRAG 

COLF 


1 


j»  «iw  m  «w»  mw 
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marine  sHWFALt  lAttv  mu  roml  ieuriii  ocii  ai  fxetftrtfNi 

NAVAI  Rf.fAktM  lAFURATORT 
A  I  MOSPHJ  U  j  i  PHYSICS  hkAftl.M 
MAklNl  A1  rdsPHi  **  1  r-  KistAkiH  ST*.  I  HlN 

San  nicula';  im  a«w,  CAi  ifuPnia 


•  •  •  »  MUROM!  I F  OkOl  nCir  Al  D»>'A  •  *  «  * 


RUN  Ntlntd  k 

?vumj*.o  t  ir 

PRINT  DAI) 

1  t  JUN  1 9rll 

START  TIME 

l  -  SB  ]  o  »  .r 

DATA  i.AMPl  1  Nt 

.  k AT  1  (ALL  Cl 

-1ANNI  IS).  6/Min 

t  ND  I  IMF 

.*  H  2f  Pst 

DA) A  A VfcR INC  PER/OIG  3P 

M  l  fi 

MARI  DAT! 

f,  May  IV  V 

■  DAT  1  * 

Nf'NF  N(  1  A  1 1  'k r  : 

1  -  npp)  k  l  1  Vtl  ,  2*1  uwt  R 

i  :  VF.L 

■ 

ANAI  UG  CHANNi 

1  RAW  DAI  A 

(AVI  RACK  VK.  i 

No  TO 

No  01 

Nr  .  U.‘ 

Nl  C  ( 

No  .  04 

Nc  05 

n  r  .  b  6 

Nr  .  fi'7 

N(  08 

N.I  .  09 

VUlT.RFF  A 

line  .si kin 

l  II  HP  SlRUC  2 

id  U  P'llNl  1 

Dl  W  PU)  Nl  ;■ 

WIND  '.PFIDI 

WIND  S'  D2 

EAR  . R  L  5 . 7 

SK  t  PAT* . 

WIND  Dlk 

6,204 

C  mu 

0  ICl 

*>  i‘f!H 

5.15 

4  .  57-' 

4 . 1 5? 

4 . 93C 

-0.0 98 

*  •  t.  77 

No.  1  <1 

Ni.ll 

Nrt  .  12 

N;>  l  3 

N  i  *  4 

No  .  15 

No.  1  6 

No  .  1? 

BUI  K  W  (  IEMH 

AC  FkfUOt  Ni 

Y  AC  v«i:  TAG* 

MANUAl  F  L  Ai 

/Ekv  kF  E  . 

SPAKE  A 

SPALL  B 

VU.  1  .REF  .  B 

3.643 

\  .  Hf.6 

2  504 

1  .Gil 

0  .  <i  J  1 

i|  .)  it  1 

ii .  ti  n  0 

/,  .  ?D4 

■ 

DIGITAL  CHANNEL  RAW  DA  1 A 

(AVERAGE > : 

ESf-ARpMENT  f*i 

flfA,  f  IE  LO  (  AT 

l  BRA  T ION  A«(. 

W/ND  Sr" EE 0  ES/ARPMl  NT  CUKRtL  MOMS. 

No  .  1 

No  .  2 

UPWIND  NT  AR 

L'f'Ul  NO  I  AND 

r*p  if  cai 

T*f*: » |'(.L 

Hill  1  At. 

k'.li  ( 

k-‘  L  ( 

AIR  TEMP  .  1 

AIR  TEMP.:* 

Hr  luHl/llNCIH 

PAT  Hi  Mete."*. ) 

(Volts) 

*  Vc  J  1  ’•  * 

<.V*>  Its* 

.  i  i  i  .  ' 

,  iJtei  <  .  i 

•411  123290 

1421  124166 

l)  I H3 

1  (l*» 

- U  .  0  09 

ti .  :i  '» 

0  .  J  U  0 

a  .  997 

“  v‘  ' 

< 

SYCTCH  HOUSEKEEPING  PARAMETERS  TRANS*  ATI  D  INTO  ENC 1  Nt  F.k  1  ng  UNITS: 

MANUAL  Fl.AG 

ERROR  COUNT 

DATA  BASF 

voi  r  Rf  e  .  Of  v 

Vfil.  T.REE  DEV 

ZERO  RtF  .DEV 

Ai  vr.n  i  mix 

ac  Fkrg.riux  ac  vih  tad 

At  f*f  QUINCY 

(No , leans) 

( Nr . scans ) 

(No . sc  ans ) 

A( Nc .  .0  05V < 

Bt  Nc  .  >  .  00‘jV) 

(Nc . > . Of 2V> 

(Nr  >5V) 

INi:.  *  1  Hf  * 

■:  vac  > 

l  ,1 * 

0 

1 

179 

*J 

ii 

0 

4 

i  r> .  0 

■.V  G6 

> 

OBSERVED  hlCROME  TP. OR Ol  OOl CAL  PARAMF  Tl  R 

'»  (INl'.iUDiNC 

THE  AhllVt  CE«I  . 

AND  F  SCARP  Ml 

N  1  COVRI  l.  r  I 0ns  )  TkAN‘>'  A  1 

HD  IN  10  LNGlNrF. 

P.'ni  Uit  ITS: 

AIR  TEMP  I 

WIND  SPT  t  01 

OEW  PO INI  1 

U up  SIRUf . 1 

WIND  DIR 

2AR  . PRF  S . 1 

sk  r  k A  i> 

hUi  l*  nT  1  •  up 

Mi  nit  MR  1 LMP 

(Celsius*  > 

(Meter/ser ) 

(Celsius) 

(Kel ■ xh-  2/3  > 

(  De.j .  True  > 

(Millibar > 

iUut.-nJ) 

<  O  i  .-  ics  » 

(Kelvin' 

1 7 . 329 

8.33 

1  '1  78 

Nfi  DATA 

ay.  4 

1 U I  (  . P4 

l  V'  l  .  )  1 

l  5  794 

2b 5  533 

AIR  TEMP. 2 

WIND  speed:’ 

DT  W  POINT/ 

ll'rU'.MRUC  2 

fl«>l  TAn  f 

BAR  PRt  b  . 

(Celsius) 

(Me ter /se«  > 

(Celsius* 

<K«1  .  xEI-2/3) 

(Meter  MSL  ) 

<  M  i  i  1  t  >  i  a  r  > 

12.417 

7.78 

10.76 

Nil  DATA 

t.  .  (i  4 

him  vi 

. 

CACCUI  ATED  MICROMETEf  »RUL0G  iCAL  FJ  ARAMETERS  ; 

HCir.H  l ,  Z 1 

POT . TEMP . 1 

V1R. TEMP  -  1 

V.PHT  TEMP.l 

AUS.HUrtlD  1 

kl  l  .HUM  ID.  1 

SPlL.H'IrtlD  1 

VAP.PPtS  l 

t;  vac  . ret?*,  i 

Rf  E  •  iNDCx  j 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<  K>]  /  «3  > 

( Pt*:  rent  ) 

(  E  i)  'k  q  > 

V  rt  i  1  1  1  Dai  > 

•  Mill  Itiar  ) 

Mfl  *«•  7/3  * 

18. 3S 

12.509 

13.713 

13.893 

9.017t-C3 

VII  24 

~  .  97  (E  -  0  3 

17.934 

14.33* 

NO  DATA 

HEIGHT ,  Z? 

PUT . 1FMP .2 

VI R  .  TEMP  .  2 

v.pm  .  T»  HP  .2 

AbS.HUrtll).? 

RF l , HUMID  7 

'.PF  l  .  hi  'MID.  7 

VAP . PRES . 2 

L  .  VAP  .  Pi*L5 .2 

RLE  lNl/I  X  7 

(Meters) 

(Celsius ) 

(Cels iv 5) 

(Celsius) 

(Kg/«3 ) 

( Per  cen t  > 

'.Kq/Kq  ) 

(Millibar) 

'Millibar) 

(Kel  . x M  2/ 3  > 

9.20 

12.507 

13. BOO 

I3.GVI) 

9 . 8  1 M  -  n  3 

FI9 .64 

7.96‘if  -  ?li 

17. VJ6 

M  43  J 

KG  I/A I A 

*  CONTINUED 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATE 

:  79051)50130 
:  1:38:10  PST 

:  5  May  1V79  (DAY  l?f.) 

MARINE  ‘.URFAI  l  LAYER 

NRl  MlCROrt*-  IE  liVlh  OGY 

GAN  NICOLAS  TCI  AND,  CAI 

PRINT  DATE  ;  11  JUN  1980 

DATA  CAMPLING  RATE  <ALl  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mir. 

NOMFNCl  ATHRe  :  t*  UPPER  LEVEL,  2=1  I'WER  LEVEL 

*  PROFILE  CAI  ClJL  AT  IONS  BASED  ON  ABOVE  OBSERVED  ANO  CAI  CUI  A  I F  P  VAC  Ilk  K  <  BU5INGL  K ,  l  97J >  ; 


FLUX  PARAMETFRb 

PRUI  HE  Si 

UPt*> 

STAO/l  IT Y 

(♦~UP, --DOWN) 

SCALING  PARAMETERS 

PARTIAL  DfcRTVAUViU 

t  ♦  -  INI>  WITH 

Hf  I  CHI 

OR  AO.  RICHARDSO.V  NUMBER 
<  ♦-  Stable ,  ~-Un*t4b  l  f* ) 
-0.008  AT  CHH 

GEOMF TR  TC  ME  AN  HEIGHT 
(Meter )  GMH =  <  Z  l *Z2 )  1 /2 
12.9? 

Z/L  AT  GMH 
-0.011 

Z/L  AT  10  METERS 
-0 .008 

Z/L  AT  Z1 
-0 . 0  l> 

Z/L  AT  7? 

-0 , 0DB 

MON  I  N-UBIIK  HOV  LENGTH 
(Meter  s ) 

-I . 200E  03 


HOME  N  flirt  El  UX 
(Nt /n2) 

-1 .33E-0I 

HUM  I  D1  1  Y  UllX 
<Ktj/*.ec  n2> 

7  .  5VE  -  lift 

LAT  .HEAT  Fl  MX 
( Ua 1 t  $/«2  > 

6.40E  OJ 

5.1  N  .  HEAT  FLUX 
(Wat  T*=/n2  I 
7.62E  00 

SKY  ANO  SOLAR  HF  AT  EllJX 

<  War ts/rtP) 

1.37E  01 

T  OTAI  HEAT  BUDG)  T  FiuX 
(Wat  fs/«?) 

8.03E  01 


r R  I E T  ION  VI  I  Ol.lTr 
( M**tws/sPi  ) 

3. 281 E- 01 

scai  int;  spf  r  . humd. 

<  Kq/Kq ' 

8.41  IF -Ilf. 


SCAI  INC  PC* T  .  TEMP  . 
(KpI  mnl 
6.411E-03 


ROUGHNT  US  LENGTH 
( Hi  ’  t**rs> 

1  .  1  1  PE  -  0  4 


DRAG  COTE.  AT  1C  METERS 
<  Dinpnsi  onle-.s) 

;  y*m  >i  . 


r  Nl  RAl  FORM.DN/D/  - 
(  •"  1  — N2  >  I/  I  I  n(/t/Z2>« 
( Z 1 »/2 ) l  • 2  I 

N-  WIND  SPtl  D  (il/ser  * 
Z=HE  l  CM  T  (rt  efpri.) 

DUS /D /  =  6.  DHL- IIP 


N  -SRtl.  HUMID  I  TY  (Kq/Kq* 
7  -  HF  1  GUT  (  lie  ter.) 
PSH/f*?*  H  97t 


N  - F' t > T  TEMP  .  (Ke  K  m 
/-HI  li. Hi  <  Me  i  «•*••.) 
DP  I / OZ -  8 ?.T  04 


GfNFkAI  FORM  N  SLOPE* 

I  n.nZl  PS  I  >-  (I  r*Z2  PM  )  ]/ 
INI  -N7! 

n  ;  w  l  ni*  '.;-T  f  d  (rt/s**--  > 

/  HCibHJ  •  M  i  Vert  All. 
f  si  P'  l  1 

W  >  SLOPr  -  1  .-.'i  0( 

N  SF:t  l  HUM  n>  1  T  1  (Kq/Kq  I 
/*  HI  1  GhI  <  M  >  Vir  t  .  A  ■  \  i. 

PS  I  17 

SH  M  UP{  fl  4  si  0  3 

N  PHI  It  rt‘;  (  Kel  v  in  > 
/•HEIGHT  <  M  *  Vert  Anjs 

FM’PM/ 

P  1  K  ‘.1  I  iP  l  8  4  (f  01 

N'LnTln*  STRUl  (Kxrt  2  .5  * 
7-  HE  H-Ht  iM)  Ver  t  A«  .  c. 
PM  *NON» 

ci;»  Slope  -  no  data 


PSI 1  AT  Z  1  ’ 
PSU  AT  r?~ 
P'M 2  AT  / 1  = 
PTJT2  AT  72* 


0  ,  053639 
0 . 027780 
0. 0327f.ll 
0 .  016FU7 


BOWEN  RATIO 

Inn  unit'. ) 

0  .  (141 


«  GFNFRAL  CONSTANTS: 


rttSCELLANl  UUS 


VON 

K ARMAN 

GRAVITATION 

profile 

f'RUf  If  E 

RUT  K 

BULK 

CONSTANT 

ACCF.I  ERA!  ION 

TUR . PRANDTL 

TlJR  SCHMIDT 

S|  N  HEAT 

moisturf 

(No 

unit*) 

(M/«*rr  7) 

NUMBFR 

NUMBER 

TRANNF .CUFF 

T RANGE  .COIF 

0.4 

9 . 7959 

0-74 

0.74 

0 .92F-03 

1 .32F-03 

AIR  DENSITY 
(Kq/»  ( ) 

1 .2318 


•  GF  NEPAL  NOD i: 

Accuracy  Imitation  exceeded  for  *ea%urenent  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of  : 


AIR  SPECIFIC  MEAT 
(  Ileal  /Kg  Kel . > 
?.4i7:*f  (i  2 


SHI • SH2 -  ♦  /  .081-3  Kq/Kq. 

PTK l  -PTK2*  ♦  /  , 008  Kel  . 


WATER  LAT  HEAT  VAP . 
<  ITc  a l . /Kq  i 
5  90  32t  US 


*  CONTINUED  ON  NT  XI  PAGE 
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RUN  NUMBER 

:  7905050130 

MAR  INF  SURFACE  LAYER 

PRINT  DATE: 

U  JUN  1930 

START  T IMF 

1:38:10  PST 

NRl  MICROMETEOROLOGY 

DATA  SAMPLlNt 

RATE  (  Al  1.  CHANNEL  Si  :  (./ 

Min 

START  DATE 

5  May  1979 

(DAY  IPS) 

SAN  NICOLAS 

I SI  AND,  CAt 

DATA  AVERAGING  PERIOD:  30 

Min 

ESTIMATED 

MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TFMP. 

WIND  SPEED 

DEW  POINT 

TEMP  STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

AIR -WT  TEMP 

POT-WT  TEMP 

VIR-WI  TEMP 

V.POT  WT  TEMP 

(Celsius) 

(Heter/sec ) 

(Celsius) 

(Kel . *M-2/3) 

(Millibar) 

( Cel  si  us) 

(Kelvin) 

(Kelvin) 

( Kel w l n ) 

(Kel  vin  i 

12.4C6 

7.85 

10.76 

NO  DATA 

1014.84 

13.294 

-0 .888 

-0 .790 

0 . 490 

0  593 

HEIGHT 

POT .  TFMP  . 

VIR.7FMP. 

V. POT. TFMP . 

ABS. HUMID. 

R£L. HUMID- 

SPEC. HUMID. 

VAP -PRES . 

S  VAP  PRES ■ 

REF  .  INDEX 

(Merer  *) 

(Celsius) 

(Celsius) 

(Celsius ) 

(Kg/m3> 

(Percent ) 

(Kg/Kg  > 

(Mill ibars ) 

(Mil  liters) 

(Kel - «H-2/3> 

10.09 

12.304 

13. 789 

13.887 

9.816E-03 

89.71 

7.966F-Q3 

12.936 

14.420 

NO  DATA 

*  BUI  K  AERCJDYNAhIC  CALCULATIONS  BASED  ON  AROVF  ESTIMATED  VALUES  AT  TEN  METERS  (ER1EHE  ff  Al,1978>: 


INFFRRED 

STABILITY 


C-RAD. RICHARDSON  NUMBER 
(♦-Stable,-=IJns  table ) 
-0.061  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Merer)  CHH=(ZI»Z2)1/P 
12.99 

Z/L  AT  GNH 
-0473 

Z/L  AT  10  MEIERS 
-0.056 

MON  IN -OBUKHOV  LENGTH 
(Merer*) 

-J . 779E  02 


ELUX  PARAMETERS 
(+*UP ,-*DOWN) 


MOMENTUM  FLUX 
<Nt /«2> 

-8.71E-02 

HUMIDITY  FLUX 
(Kg/sec  n2> 

I . 82E-Q5 

LAT.HEAT  FLUX 
(Wat  ts/nP) 

4.5 0E  01 

PFN  HEAT  FlUX 
(Uatt*/«2> 

9.61E  00 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  t »/«?> 

1  37E  01 


INFERRED 

5CAL1NC  PARAMETERS 


FRICTION  VELOCITY 
(Meter s/see  ) 

2.659E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-5.S61F.-05 

SCALING  POT. TEMP. 
(Kelvin ) 

-2 • 897E-02 

ROUGHNESS  LENGTH 
(Merer  ;> 

5. 1 14E-0S 

DRAG  COFF.AT  10  METERS 
(Dimension le** ) 

1 . 148E-0T 


INFFRRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 
(Meter2/sec?> 

-7. 07CE-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3 > 

1  . 822E-05 

WITH  POT . TFMPERATURE 
(Meter  Kel . /sec > 

7 . 703F-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3) 

1 .2321 

AIR  SPECIFIC  HEAT 
( ITcel  ./Kg  Kel . ) 
2.4172E  02 

WATER  LAT . HEAT  VAP . 
(iTcal./Kg) 

5.9030E  05 

VAP  PRES. AT  WT  LEVEL 
(Millibar  ) 

15.301 

ABS .HUMID .AT  WT  LEVEL 
<Kg/«3> 

1  . 157E-02 


TOTAL  HEAT  BUDGET  FLUX 
( Watts/m2> 

6.83E  01 


BAR. PRES. AT  WT  LEVEL 
(Millibar  > 

1016.04 


BOWEN  RATIO 
(no  unit*  > 

0  213 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦nr-": 


CR AD. RICH. 

Z/L 

MOMFNTUM 

LAT  .HEAT 

SEN. HEAT 

SK  Y  ■  D  , 

TOTAL  HE AT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

length 

COEF 

183X 

183X 

1 02X 

161% 

1 61X 

10X 

12BX 

32 IX 

51  X 

11  OX 

110X 

71X 

102X 

l  V3X 

193X 

46  X 

51 X 

1?1X 

10X 

38X 

1 72X 

23X 

74X 

1  44X 

43X 

40% 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050130 
1:38:10  PUT 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NR l  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RA’E  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


#  COMPOSITE  PROEHE  AND  BU(  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPECT I VE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  )  : 


STABILITY 


ELUX  PARAMETERS 

(♦*UP ,--DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, --Unstab 1 e) 
-0.034  ( 0 . 0? J  AT  CMH 

GEOMETRIC  MEAN  HFIGHT 
(M<?ter)  GMH*(Zl*Z2>  1 /2 
12.99 

Z/L  AT  GMH 
-0.041  10.021 

Z/L  AT  10  METERS 
-0.D32  10. 021 

MONTN-OBUKHOV  LENGTH 
(Meters) 

-3  .  164E  0? 


MOMFNTUM  ELUX 
(Nt/*2> 

-1.01E--Q1  I6.0E-Q21 

humidity  flux 

(Kg/sec  m2) 

2 . 0 l F -05  [ A , 0E - 06 1 

LAT.HEAT  PlUX 
(Wat  ts/*2) 

4.96E  Ot  (P.0F+CJJ 

SEN. HEAT  FLUX 
< Wat  t*/m2> 

6.60E  00  ( 3 . 0E  +  0  D 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Ua  1 1  s/nV ) 

1  37E  01  12. 0E«01 ) 

TOTAL  HEAT  BUDGET  FLUX 
( War  t«/m.?) 

7.1  OF  01  (3.0E+Q11 

BOWEN  RATIO 
(no  units) 

0.153  10.08) 


FRICTION  VFLOCITY 
(Meters/sec  ) 

2 . 852E-0 1  16 . GE-021 

SCALING  SPEC . HUM  1 D . 
(Kg/Kg) 

-5.903K-05  I3.0L-051 

SCALING  POT, TEMP. 
(Kelvin ) 

-1.615E-02  I  2 . 0E-C2 1 

ROUGHNESS  LENGTH 
(Meters) 

7.379E-05  I6.0E-051 

DRAG  COEF.AT  t  fl  ME TFRS 
<  Meters ) 

l.i/M-ui  (4.0E-041 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THI  STANDARD  DEVIATION  F ROM  flTHER  TH) 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOl  UTE  VALUE  IP  l  AUGER > .  Al L  VALUES  ARE 
l ISTFD  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-“: 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN.  HEAT 

SKY  RAD, 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCI  .SPEC 

SCi  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  IDM 

FLUX 

FLUX 

flux 

FLUX 

ELUX 

RATIO 

vf.i  nr:  ii  y 

HUMIDITY 

UMP  . 

LENGTH 

COEF 

78X 

76X 

24X 

22X 

53X 

OX 

10X 

59% 

12X 

7% 

57X 

42X 

v- 

•  END  OF  DATA  RUN 
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MAR INC  SURFACl  LAYER  HICROhC TEOROLOGICAl  EXPERIMENT 

NAVAl  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  •  *  MICROMETEORQLOCICAL  DATA  *  *  *  » 


KUN  NUMBER  '9Q505Q24U 

SI  ART  1  IMl  :  *»:  B  :  30  PST 

LNU  1  l  ME  :  38:  40  PS  I 

SIAM  DA  i  t  :  May  1979  (DAY  125) 

ANAL liC  CHANNEL  RAU  DATA  (AVERAGE  VDC )  : 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


VUI.  I  .Rf  E  A  U  MP  . 


IRUC.1  TEMP .STRUC .2  DFW  POIN11  DEW  POINT?  WIND  SPEED!  WIND  SPEED2  BAR. PRES, 2  SKY  RAD. 


f*»«F  W.  TEMP  A(  FREQUENCY  AC  VOLTAGE  MANUAL  FL  AG  ZERO  REF. 


NO.  17 

VOL  T . RFF  . B 
6.205 


l»  t»-  ti  hi  LHANNfc  l  RAW  DAI  A  (AVI  RAGE): 

Ni<  .  1  No  .  2 

A  » K  ItnlM  AIR  TEMP.  2 
i  m  •  1231340  14..M  124/29 


ESCARPMENT  DAIA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  UPWIND  LAND  bPiFCAl. 
HE  IGHT /LENGTH  P A  I H < Met ers >  iVolts) 
0.199  74  -0 . 009 


US]  EC 
(Coef f . > 
0 . 992 


No  .  09 
WIND  DIR. 
5 . 344 


WS2EC 
(Coef f  .  ) 
0  .949 


SYSTEM  Hi.uJSt  KLfcPlNG  PARAMETERS  1 RANSLATED  INTO  ENGINEERING  UNITS: 


t  AG  I  KNUR  COUNT  DATA  BASE 


VOIT.REF.DEV  VOlT.REP.DEV  ZERO  REF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 


iNr.  .wt  .,n*>  (No. scans)  (No. scans)  A<No.).005V>  B(No.>  0U5V)  (No . > . 002V)  (No.>5V)  (No. >lHz>  (VAC)  (Hz) 

U  1  179  0  0  0  0  0  1  15.0  59.06 

OBSEkvE  h  .LKliME  Tfc  UROL  OCICAL  PARAMEIERS  (INCLUDING  1  HE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  UNP  .  I 

12 . 384 

Aik  lEMP.f 
(C*Ul  I'M 
12.473 


WIND  SPFFD1  DEW  PU INTI  UMP. STRUC. 1 


BAR. PRES.  1  SKY  RAD. 


(Celsius; 

10.93 


<Ke 1  nM-2/3 ) 

NO  DATA 


WIND  SPEED?  DEW  POINT?  TEMP.STRUC.? 


(Me ter /sec ) 
7.37 


(Celsius) 
Id  vi 


(Ke  I . xH  -2 
NO  DATA 


i Deq .True)  (Millibar) 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL)  (Millibar) 


i Wat  t/n2 ) 
1 . 37E  01 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.269  285.588 


CAi  CUl  A  TED  MlCROME TEOROLOGICAl  PARAMETERS: 

HEIGHT,  Zl  PUT. TEMP. I  VIR.TEMP  1  V. POT. TEMP. 1  ABS . HUMID. 1  RFL. HUMID. 1  SPEC. HUMID. 1  VAP . PRES . 1  S.VAP.PRES.l  REF . INDEX  1 


(Meters)  (Celsius)  (Celsius)  (Celsius) 

18.. IS  12.564  13.783  13.963 


(Kq/«3) 

9.916f-03 


(Percent ) 
90.85 


(Kg/Kq) 

6 . 057E-03 


(Millibar)  (Millibar)  <Kel.xM-2/3> 

13.067  14.3B3  NO  DATA 


HEIGHT,  l?  Pill. TEMP. 2  V1R.TFMP.2  V. POT. TEMP. 2  ABS.HUMID.2  RFL. HUMID. 2  SPEC, HUMID. 2  VAP. PRES. 2  S. VAP. PRES. 2  REE. INDEX  2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/«3>  (Percent)  (Kq/Kq)  (Millibar)  (Millibar)  (Kel.xM-2/3) 

9.20  12.563  13.870  13.960  9.907E03  90  17  8.043E-03  13.059  14.483  NO  DATA 


CONTINUED  BELOW 


RUN  NUMB!  R  :  VV050MI200 

SI  ART  TIME;  ?;  6  30  PS  I 

START  DATE  5  May  1979  (DAY  1 ?5 ) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  TSiAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL ,  2*1  OUER  LEVEL 


PROFILE  CAI  CUi  AT  IONS  BASED  ON  ABOVE  ODSFRVf  D  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


FLUX  PARAMETERS 
i»=UP,-=DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
= INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(  ♦ -Stable, --Unstable) 
-0.006  A I  GflH 

cr ONEIRIC  mt an  ME l OH 1 

(Meter)  GNH*< 71 «/?>!/? 
12.99 

L /L  AT  GMH 
-0  008 

'  'L  A I  10  METERS 


AT  Zl 

on  1 1 

Z /L  .1  /? 

U  .006 

MON l N- UhUK MOV  I  F  NG  TH 
<. Meter  s  i 
1  628E  03 

PMI  AT  71*  0. 041/2  |J 

PSI1  AT  72*  0.020657 

PS1?  AT  71  -  0  024451 

PS  1 2  AT  72*  0.012401 


MOMFNTUM  rt.UX 
(N» /«2> 

-1 .78E-01 

HUM I D I  TV  FI  UX 
(Kq/sec  «2 > 

2.98E-85 

LAT  .HEAT  FLUX 
( W«  t  ts/«2  > 

7  36F.  01 

Sf  N  .  HEAT  FLUX 
(Wat  ts/M?) 

3.02E  00 

SKY  AND  SOI AR  HEAT  FLUX 
<  W«t  ts/n-’ ) 

1  37E  0 1 

TOTAL  MEAT  BUDGET  FLUX 
(W*tt*/M2> 

9.0  3E  01 

BOWEN  RATIO 
inn  units) 

0  041 


FRICTION  VELOCITY 
( Meters /sec ) 

3  797E-0I 

SCALING  SPFC.HUND. 
(Kq/Kq) 

-6 . 374F.-Q5 


SCALING  POT.  TEMP. 
(Kelvin) 

-6.374E-0J 


ROUGHNESS  LENGTH 
(Meters) 

1  867F-04 

DRAG  COEF.  AT  10  HFTERS 
<  D a nensi unless ) 

«•  .  476*  (»j 


GENERAL  FORM : DN/DZ= 
l  (N1-N2)  ]/tl.n(ZI/Z2>« 
(7.1*22)1/2) 

N-WIND  SPEED  (M/sec) 
Z=HE IGHT  (Me • ers ) 
DWS/D7-  7 , 11. :  -02 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HE IGHT  (Meters) 
DSH/DZ-  -B.92F-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/D7-  -0.92E-O4 


GENERAL  FORM  'N ' SLOPE  - 
l (LnZl-PSI )-(LnZ2-P51 ‘1/ 
IN1-N21 

N-UIND  SPEED  (M/sec > 
Z-HEIGHT  (M)  Ver t .Axis 
PSI-PSI1 

WS  SLOPE-  t  05E  00 

N-SPEC. HUMIDITY  (Kg/Kg> 
Z-HEIGHT  < M )  Vert. Ans 
PS1-PS12 

SH  Bl  OPE-  -8  4BE  03 

N-POT . TEMP . (Kelvin ) 
7-HEIGHT  (M>  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -8.4HE  01 

N-LnTEMP .STRUC. (KxM-2/3) 
Z-HEIGHT  (H)  Vert. Axis 
PSI-NONE 

CT?  SLOPE-NO  DATA 


L 


»  GENERAL  CONSTANTS 

VON  KARMAN  GRAVITATION  PROF1IF  PROFILE  BULK  BULK 

CONSTANT  ACCEIERATION  TUR.PRANDU  TUR . 5CHMIDT  SEN  HEAT  MOISTURE 

(No  units*  <M/s*f  7)  NUMBER  NUMBER  TRANSF.COEF  TRANSF .COEF . 

0.4  9  7959  0.74  0.74  0.9JF03  t  32E-03 

*  GENERAL  NOTF'i 

Accuracy  imitation  exceeded  For  neasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
I'onpu  tat  i  on  e«er«t*«|  by  insertion  of 


SHI-SM?-‘  « 

P  I K  I  PTK?* 


OAF  3  Kq/Kq 
000  Kel . 


•  CONllNUtD  UN  NF  *  I  PAGE 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/r*3) 

1.2314 

AIR  SPECIFIC  HEAT 
< ITcal . /Kg  Kel . ) 
2.4174E  02 

MATER  LAT.HEAT  VAP. 
(ITcal ./Kg) 

5.9028E  05 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050200 
2:  8:30  PST 
5  May  »97V  < DAY  125) 


MARINE  5URFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


FST IMATEO  MICNOHETFOROI  DC  I  CAL  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP. 
(Celsius ) 
12.462 

HEIGHT 
(Meters  > 
10.00 


WIND  SPEED 
( Me ter /sec  > 
7.95 

POT  .  TE  MP  . 
(Celsius) 
12.560 


DEW  POINT 
(Celsius) 
10.91 

VIR . TEMP . 
(Celsius) 
13.859 


TEMP . STRUC .  BAR. PRES. 
<Kel.«M-2/3)  (Millibar) 
NO  DATA  1014.72 


V.POT . TEMP . 

(Celsius) 

13.957 


ADS .HUMID- 
( Kq/n3 ) 

9 . 9QBE -  03 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.269  -0.006 


REL .HUMID . 
(Percent) 
90  .25 


SPEC .HUMID. 
(Kg/Kg) 

8. 045E-03 


POT-WT  TEMP 

(Kelvin) 

-0.708 

VAP  PRES. 
(Mill i bars ) 
13.060 


VIR -WT  TEMP 
(Kelvin ) 
0.591 

S.VAP .PRES. 
(Millibars) 
14.471 


V. POT-WT  TEMP 
(Kelvin) 

0.689 

REF. INDEX 
(Kel . »H-2/3) 
NO  DATA 


BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  Al  TEN  METERS  (FRIFHE  ET  AL,1978): 


INFFRRED 

STABILITY 


FLUX  PARAMETERS 
( +-UP , -=DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRF  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦“Stable,  -“Unstable) 
-0.054  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z 1 *Z2> 1 /? 
12.99 

Z/L  AT  GMH 
-0 . 065 

Z/L  AT  10  METERS 
-0.050 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-2.001E  0? 


MOMFNTUM  FLUX 
<Nt/n2) 

-8.99E-02 

HUMIDITY  FLUX 
(KQ/sec  m2) 

1  .73E-05 

LAT.HEAT  FLUX 
(Wat  ts/n2> 

4.27E  01 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

8.95E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/M?) 

1 . 37E  0 1 

TOTAL  HCAT  BUDGET  FLUX 
<  Wa  t  »s/m2) 

6.53E  Ot 

BOWEN  RATIO 
(no  unit?, ) 

0.210 


FRICTION  VELOCITY 
( Meters/sec  > 

2 . 702E--0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-5 • 1 93E -05 

SCALING  POT. TEMP. 
(Kelvin) 

-2.658E-02 

ROUGHNESS  LENGTH 
(Meters) 

5.434E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1  .  155E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2  > 
-7.298E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

1  .72BE-05 

WITH  POT , TFMPERATURE 
(Meter  Kel  .  /sec ) 

7. 1B1E-03 


AIR  DENSITY 
(Kg/n3> 

1  2316 

AIR  SPECIFIC  HEAT 
( ITca)  ./Kg  Kel . ) 
2.4174E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kg) 

5.9027E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill ibar  ) 

15.274 

ABS. HUM  ID. AT  WT  LEVEL 
(Kg/m3> 

1  . 155E-02 

BAR  PRES. AT  UT  LEVEL 
(Millibar ) 

1015.92 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARF  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  OH 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 

flux 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL. SPEC 
HUMIDITY 

SCL.POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

172% 

172X 

90X 

I54X 

154X 

10X 

1?6X 

30BX 

45X 

1  09X 

109X 

65X 

90X 

20  t  X 

20  1  X 

46X 

52X 

129X 

I0X 

39% 

1 81 X 

23X 

75X 

152X 

43% 

40X 

CONTINUED  BELOW 


RUN  NUMBFK : 
START  TIME: 
START  DATE: 


7905050200 
2:  0:30  PST 
5  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICRO METEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVF.D  PARAMF TER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  1 : 


STABILITY 

FLUX  PARAMETERS 
(♦“UP , -“DOWN ) 

SCALING  PARAMETERS 

GRAD. RICHARDSON  NUMBER 
(  ♦-Stable, -“Unstable) 
-0.028  TO. 021  AT  GMH 

MOMFNTUM  FLUX 
(Nt/«2> 

-1 . 2 OF -01  t 6 . 0E -02 i 

FRICTION  VELOCITY 
(Meters/sec  > 

3.072E-01  C6.QE-02I 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(71»Z2) 1/2 
12.99 

HUMIDITY  FLUX 
(Kq/ser  «2) 

2 . 05F-05  18 . 0E  06) 

SCALING  SPEC. HUM  ID. 

<  Kq/Kq  ) 

-5.676F-05  13. OF  051 

Z/L  AT  GMH 
-0.034  (0.021 

7/L  AT  TO  METERS 

0.026  (0.021 

HONJN-OBUKHOV  LENGTH 
» Meters ) 

■a. 79 IE  02 

LAT.HEAT  FLUX 
(Watt  s/«? ) 

5.06E  01  (2.0E+011 

SEN. HEAT  FLUX 
( Wat  ts/«2) 

6.75E  0  0  ( 3 . 0E ♦ 0  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
<Wat1s/«2> 

I.37E  01  12. CE+0 1 I 

SCAl  INC,  POT  ,  TEMP  . 
(Kelvin) 

-1 . 482F-02  C2.0E-021 

ROUGHNESS  LENGTH 
( Meter*. ) 

1.Q70E-04  I 6 . QE-05 1 

DRAG  COEF.AT  10  METERS 
( Meters  > 

l  .ii.ll  Hj  ( 4 . 0F-04  1 

TOTAL  HFAT  BUDGET  FLUX 
<w*tt«/n?> 

7.  IPt  01  (  3 . 0F>0  1  1 

BOWFN  RAT  IO 
(no  units) 

0.147  10.081 

DIF  FERE  NTT  BlIWEtN  THI  PROFILE  AND  BULK  AFRODYNAHIC  DERIVED  PARAMF  T  £R  VALUfS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVF  WFIGMTMt  COMPOSITE  VAl  UF  OR  Mf  ASIIRFMF  NT  UNCERTAINTY  VALUF.  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PF-Rl.E N I  DIFFERENCE  AND  ARE  •♦or-*: 

(•RAD .  R  I*  It .  //I  MOMENTUM  LAT.HEAT  BEN, HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL  .  SPEC  SCL.POT.  ROUGH.  DRAG 

NO.  AT  GMH  AT  I0M  FIUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP,  LENGTH  COEF  . 


MARINE  SURFACE  LAYER  HirROHETEOROLOGICAL  EXPERIMENT 


NAVAL  RF SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

i  *  *  MICROMET  F  OROI  OCICAL  DATA  *  *  »  « 


RUN  NUMBER: 

7905050230 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

2:38:50  PST 

DA  FA  SAMPI  ING  RATE  (ALL  CHANNEIS): 

/i»/Min 

END  TIME: 

3:  9 i  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE) 

5  May  1979 

(DAY  125) 

NOMENCl.  A  HIRE 

1  -UPPER  LEVEL,  2*i  OWER  L  F.VEL 

m 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) : 

No  .  00 

No  ,01 

No.  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .  0b 

No  .  09 

VOLT .REF. A 

TEMP . STRUC . 

TEMP .STRUC. 2 

DEW  PQINT1 

DFW  POTNT2 

WIND  SPl FDl 

WIND  SPEEDS 

BAR .PRES 

2  SK  Y  RAD. 

WIND  DIR. 

6.205 

0.000 

0.001 

5.317 

5.310 

3 . 333 

3.187 

4.928 

-0 . 098 

5.290 

No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  1  6 

No  .  17 

BULK  WT  TEN® 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  RFF. 

SPARE  A 

SPAR!  B 

VOLT  .RFF" 

B 

3.623 

3.860 

2.502 

0.001 

0.001 

0.001 

0.001 

6 . 205 

a 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT 

CORRECTIONS; 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAL 

UTBFCAL 

WS  ll-C 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(CovH  .  > 

( C  oef f .  ) 

1411  124873 

1421  125680 

0.199 

71 

-0 . 009 

0  .  000 

0 .000 

0 . 992 

0 .94-> 

« 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DFV 

VOL  T . RFF . DEV 

ZFRO  RFF . DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

Al  FREQUENCY 

(No . scans) 

(No . scans) 

(No . scans) 

A (No . ) . 005V) 

B ( No . ) . 005V) 

(No . > . 002V) 

(No . >5V ) 

(No . )1H? 

(VAC) 

(Hz  ) 

0 

1 

179 

0 

0 

0 

0 

0 

115.0 

59.86 

«  OBSERVED  HICROME  TEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.487 

WIND  SPEED1 
(Meter/sec ) 
6.43 

DEW  POINT1 
(Celsius) 
11.42 

TEMP  STRUC. 1 
(Kel .xM-2/3) 
NO  DATA 

WIND  DIR. 
(Deq . True) 
324.9 

BAR .PRES.  1 
(Millibar  > 
1013.82 

SKY  RAD. 

( Wa  1 1/«2 ) 

1 . 36E  01 

BULK  W7  TFrtP 
(Celsius) 

1  3 . 275 

MI  AN  AIR  TEMP 
(Kel v in  > 

285. 68H 

AIR  TEMP. 2 
(Celsius) 
12.568 

WIND  SPFED2 
( Meter /sec ) 
5.99 

DEW  P0INT2 
(Celsius) 
11.33 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.15 

BAR  PRES. 2 
(Millibar) 
1014.91 

*  CALCULATED 

MICROMFTEOROLOGI CAL  PARAMETERS: 

HEIGHT,  Z1 
(Meters) 

IB.  35 

POT. TEMP . 1 

(Celsius) 

12.667 

VIR . TEMP  .  1 

(Celsius) 

13.933 

V. POT. TEMP. 1 

(Celsius) 

14.113 

ABS . HUMID . 1 
(Kg/«3> 

1 .024E-02 

REL .HUMID. 1 
(Percent ) 
93,22 

SPEC. HUMID, 
(Kq/Kq) 

8 . 325E-03 

,  1  VAP. PRES.  1 
(Millibar  > 
13.501 

S. VAP .PRES. 1 
(Mi  i  libar ) 
l 4 . 482 

REF . INDEX  1 
(Kel . xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
( Meters) 
9.20 

POT. TEMP. 2 

(Celsius) 

12.658 

VIR. TEMP  .2 

(Celsius) 

14.005 

V.POT.TFMP .2 

(Celsius) 

14.096 

ABS. HUMID. 2 
(Kg/m3> 

1  .019E-02 

REL. HUMID. 2 
(Percent ) 
92.17 

SPEC. HUMID, 
(Kq/Kq  ) 
8.274E-03 

,2  VAP. PRES, 2 
(Millibar) 

13 . 434 

S . VAP .PRES.  2 

(Millibar) 

14.575 

REF.1NDFX  2 
(Kel  . xM-2/3  > 
NO  DATA 

•  CONTINUED  BELUU 


RUN  NUMBER 
START  TIME 
START  DATE 


7?o5or.oa30 
2: 38;  50  Pf.T 
3  May  1 979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Han 
DATA  AVERAGING  PFRIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2*LOWER  LEVEL 


■  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


FLUX  PARAMETERS 

PROF  ILE  SI  OPES 

STABTLITY 

(♦•UP,— DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

(♦•1NCR .WITH  HEIGHT ) 

GRAD. RICHARDSON  NUMBFR 
( ►•Stable,  -*Uns table) 
0.014  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( 7 1 *72 > 1 /2 
12.99 

Z/L  AT  GMH 

0.021 

Z/L  AT  10  METERS 

0.016 

Z/L  AT  Z1 

0 . 029 

Z/L  AT  Z2 
0.015 

MON  I N -OBUKHOV  l.FNGTH 
(Meter*) 

6  319E  02 


MOMENTUM  FLUX 
( N  t  /  m2  ) 

-6.53E-02 

HUMIDITY  FLUX 
(Kq/sec  «2> 

1 .57E-05 

LAT.HEAT  FLUX 
(Uatts/n2> 

3.87E  01 

SEN. HEAT  FLUX 
(Wat  ts/«2> 

-1 . 77E  00 

SKY  AND  SOLAR  HFAT  FLUX 
( Watt«/«2> 

1 . 36E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2> 

5.06E  01 


FRICTION  VELOCITY 
( Meters/sec ) 

2, 303E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-5.327E-05 


SCAL ING  POT .  TEMP . 
(Kel  vin) 

6. 163E-03 


ROUGHNESS  LENGTH 
(Meter*) 
2.8B9E-05 


DRAG  COEF.  AT  10  METERS 
(Dimensionless) 

1.72n  li  .< 


GENERAL  F  ORM : DN/DZ* 
l (N1-N2) J/lLn(Zl/Z2>« 
<Z1*Z2) 1 /2 1 

NcW IND  SPEED  (M/sec ) 
Z*HEIGHT  (Meters) 
DUS/DZ-  4.87E-02 


N*SPEC  HUMIDITY  <Kq/K«j> 
Z=HF.IGHT  (Meters) 
DSH/DZ-  -B.92F-Q6 


N=POT  TEMP . (Kelvin  > 
/•HEIGHT  (Meters) 

DP  T /DZ=  9.94E-04 


GENERAL  FORM.NSLOPE- 
I  (LnZl-PSI  >-<l.nZ2-PM  )  1  / 
(N1-N2I 

N-WIND  SPEED  < M/sec ) 

Z=HE I GHT  (M)  Ver  t  Avis 
PSI-PSI1 

US  SLOPE =  1.74E  00 

N^SPEC  HUMIDITY  (Kq/Kq) 
Z-HF  1GMT  (M)  Vert  An  s 
PSI *PSI2 

SH  SL  OPE*  -9.7UE  03 

N-POT  TEMP . (Kelvin) 
/•HEIGHT  (M>  Vert  Axis 
PS  1 xPS  I 2 

pik  slope*  b.77e  01 

N=LnTEMf-  STRUC  .  <KxM-?/3> 
Z=HE  IGHT  (M)  Vert  Axis 
PSI *NONf 

Cl  2  SLOPE “NO  DATA 


PSI1  AT  Zl« 
PSU  AT  Z2* 
PSI2  AT  Zl- 
PSI2  AT  Z2- 


-0 , 136490 
-0 . 068431 
-  0 . 1 84447 
-0 . 092475 


BOWEN  RATIO 
(no  units) 
-0 . 046 


•  GENERAL  CONSTANTS i 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR  PRANDTL 
(M/sec  2)  NUMBER 

9  ”959  0.74 


PR  OF  1 1  E 
TUR .SCHMIDT 
NUMBFR 
0.74 


BULK  BULK 

SEN  HEAT  MOISTURE 

TRANSF  .COE  F.  TRAN8F  , COEF 
0.92E-03  1.32E-03 


AIR  DENSITY 
<Kg/n3 ) 

1 . 2309 


•  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  Insertion  of: 


AIR  SPECIFIC  MEAT 
(ITcal ./Kq  Kel  > 
2.4179E  12 


SH1-SH2-  ♦/-  . O0E-3  Kq/Kq. 


WATER  LAT.HEAT  VAP 
( ITr  *1 . /Kq ) 

3.9023E  05 


*  CONTINUED  ON  NEXT  PAGE 
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RUN  NUM&tK:  790505023(1  MAR  INF  SURFACE  LAYER  PRINT  DATE  11  JUN  1900 

START  TIME:  2:38:50  PST  NRL  MICROMF  TEOROI  OGY  DATA  SAMPLING  RATE  (All  (HANNlLS):  *,/Min 

START  DATE;  S  May  1979  (DAY  1 ?S >  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD;  30  Min 


“  COMPOSITE  PROFILE  AND  PU(  R  AERODYNANTC  DERIVED  PARAMETER  VALUE  ML  TGMTE 0  AS  A  FUNCTION  OF  THC  AbOvi  RESPEf  T/Vf  Nf ASI/REME NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ]. 


STABILITY 

FLUX  PARAMETERS 
(♦=UP .--DOWN) 

SCALING  PARAMt TERS 

GRAD . R K HARDSON  NUMBER 

momentum  flux 

FRICTION  VtLOC  1TY 

(♦“Stahls,  ^Unstable) 

( N  i  /m2 ) 

( Meter  s/s>ec  > 

0  043  1  0.  Op  1  AT  C.MH 

S.23E-02  lb 

.  OE -02 1 

2  0f.4E-Ot  (6  Of  -02  1 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SI.AL  l  Nt  i  SPF  C  .HUMID  . 

(Meter)  GMH«m  71  «?2H /2 

'  Kg /sec  «2) 

(Kq/Kg  > 

12  99 

1  22F -  OS  t  n 

OF  -061 

-  4  96'/t  -  03  13.01  Of,  1 

2/L  At  GMH 

LAT  HE  AT  FL  UX 

SCALING  POT. TEMP. 

0  .  Ilf, 3  (0  02  1 

(Watt  s/n2 ) 

(Kelvin) 

3  0  OE  01  1 2 

OF  fO  1  1 

-6.935E  0.3  12.0E-021 

■'/LA'  10  MITERS 

0  041  f  0 . 02 1 

SEN. HE  AT  FLUX 

ROUGHNESS  LENGTH 

(Uatts/«?> 

(  Meter*,  l 

MONIN-OBUKHOv  LENGTH 

26BF  00  (3 

OE ♦ 0  0  ] 

1  .  936E  -  Or,  [  6  .  OE  -0f>  1 

(Meters) 

-2.437E  02 

SKY  AND  SOLAR 

HEAT  fLUX 

DRAG  enrF .AT  10  METERS 

(Watt  «■,/*<?  ) 

(Meiers  > 

1  M  01  (2 

OE  *0  1  1 

»  «•.  [4.0E-041 

Total  heat  pudge  t  flux 
<  Wat  is/n.’l 
4  81  E  0  1  1 3 .  Of  ♦Oil 


FiOWEN  RAT  (0 
(no  unit*) 

0.137  (0.001 


•  DIFFERENCE  BF  TWEEN  THE  PROFILE  AND  BUI  X  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  I HL  STANDARD  DEVIATION  FROM  LMMik  IMF 
ABOVE  WEIGHTED  COMPOS  1 T F  VAl  Uf  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVER  ABSC»;  UTE  VALUE  IS  I.ARGFR).  ALL.  VALUES  ARE 
1  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or*": 

GRAD  RICH.  7/L  MOMENTUM  L  AT  .  HE  AT  SEN. HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  STL. SPEC  SC'L.POT.  ROlluH  DRAG 

NO.  At  GMH  AT  10M  FLUX  FLUX  FLUX  F  LUX  FLUX  RATIO  VEIUCITY  HUMIDITY  TF  f..*  ,  I.ENGTH  (  UL  F 

*S0X  1 451  \7Z  22X  1  43X  OX  4X  11 IX  9X  1  OX  8BX  |  JX 


•  END  OF  DATA  RUN 
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MARINE  SURFACE.  LAYER  MLR  GME  T  E  OR  01 OG I CAL  EXPERIMENT 


NAVAL  RF SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  N  J  COL  AS  ISLAND,  CALIFORNIA 

■  •  «  »  MICROMEDOROI  OG1CAL  DATA  *  *  »  « 


RUN  NUMBER: 

790505(1 300 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

3:  9:10  PSI 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

t NO  TIME: 

3:39:70  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

SI  ART  DATE: 

5  May  1979 

(DAY  125) 

NOMENCLATURE 

1-UPPER  LEVEL,  2»l  OUER 

-EVEL 

ANALOG  CHANNEL  RAU  DATA 

(AVERAGE  VDI) 

No  .  Dll 

No  .  01 

No  U2 

No  03 

Nu  .  04 

No  .  05 

No  .  06 

No  07 

No  .  08 

VOL  T  .REF  .  A 

lEMP.STRUi: 

IEMP.STRUC. 

2  DEU  PU1NI1 

DEU  P01NT2 

WIND  SPEED! 

WIND  SPEED2 

BAR  PRF.S  2 

SKY  RAD 

6.205 

0 .000 

0  .  u  0 1 

5.261 

5  766 

3.654 

2  547 

4.931 

-0 . 098 

No.  1  0 

No  11 

No  .  1 2 

No  .  13 

No  .  1  4 

No  .  15 

No  .  1  6 

No  .  17 

BULK  Uf  ILMP 

AC  ERfftUFNCY  AC  VUI  TAG! 

MANUAL  FLAG 

Zero  RtF. 

SPARE  A 

SPARE  B 

VOL  T  .REF  .  B 

3.610 

3 .  b5V 

7 . 502 

no  u  i 

0.001 

0.001 

0  -  001 

6 . 205 

DU-ITAl  l.HANNI-l  RAU  DA  1 A 

( AVERAGE > : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  1 

No  .7 

UPWIND  NEAR 

UPUIND  land 

DP  IF  CAL 

DP7FCAL 

UTBFCAl. 

US  IF  C 

AIR  TEMP  1 

AIR  TEMP. 7 

HEIGHT /LENGTH 

P ATH( Meters) 

(Volt*) 

(Vol is ) 

(Volts! 

(  Coef  f  . 

Mil  123139 

1421  124028 

U  .  1B3 

96 

-0.009 

U.DOII 

0  000 

(J  992 

No  .  09 
WIND  DIR 
4  .  B98 


WS2EC 
(Coeff . ) 
0  .952 


SYSTEM  HiltlbEKf  EPINC  PARAMETERS  TRANSLATt  D  INTO  ENGINEERING  UNITS: 


MANUAL  HAG  ERROR  lUUNT  DA  I A  BASF 

(No. scans)  (Nn.bcaiii)  (No. scans) 

I)  II  180 


VULT  REF  .DF.V  VOLT. REF. DEV  7ERO  REF  .  DE  V  AC  VOLT. FLUX 
A ( No .  > . U U5V )  B< No . >- 0 05V)  ( No . > . 0  02V )  (No.)SV) 

0  0  0  U 


AC  EREU  FLUX 
(No .  )  1  H  *  ) 

0 


AC  VOLTAGE 
<  VAC> 

1 1 5  .  0 


AC  FREQUENCY 
( H  7  ) 

59.86 


OBSERVED  M ICkUML  ft  UROL  lU'.  UAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  ItriP  .  1 
(  Cel  si  us ) 
12.314 

WIND  SPkEDI 
<Meter/ser ) 

7 . 05 

DFU  POINT  1 
(Celsius) 
11.09 

TEMP .S1RUC. 1 
<  Kel . xM-2/3) 
NO  DATA 

UTND  DIR  . 

( Deg .Truer 

31 1  .5 

BAR  PRES  1 
(Millibar) 
1013.86 

SKY  RAD 
(Uatt/«2> 

1  37E  01 

BULK  WT  IFMP 
(Celsius) 

1  3 . 262 

MEAN  AIR  TEMP 
(Kelvin) 

285  51 B 

AIR  TEMP. 7 
(Celsius) 

12  40  3 

WIND  SPEED? 

( He ter /sec i 

6  .*7 

DEW  POINTS 
(Cel  si  us) 
11.07 

TtMP . STRUC . 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Merer  MSL > 

0.19 

BAR  PRES. 2 
(Millibar) 
1014  96 

(  Al  CULAIFD 

MlCRO.lF.TEOk  l (LOGICAL  PARAMETERS: 

HEIGH',  Zl 
<  He lers) 
18.35 

POT. TEMP . 1 

(Celsius) 

12.494 

V1R.TFMP.1 
(Celsius) 
t  3 . 727 

V.POT , TEMP . 1 

(Celsius) 

13.907 

ABS. HUMID. 1 
( Kg/«3 ) 

1 .003E-02 

RE  L .HUMID . 1 
(Percent ) 

9?  26 

SPEC  HUMID  1 
(Kq/Kq) 

8 . 144E-03 

VAP  PRES  .  I 
(Millibar) 
13.210 

S  VAP  PRES. 1 
(Mi  1  liber ) 
14.319 

REF . INDEX  1 
(Kel  xM-?/3) 
NO  DATA 

HEIGHT.  Z2 
(Meters) 

9.2  II 

POT  .  UMP  .2 

(Celsius) 

12.493 

VIR.TEMP  2 

(Celsius) 

13.814 

V.POT. TEMP .2 

(Celsius) 

13.904 

ABS. HUMID. 2 
(Kq/n3 ) 
t  .002E-02 

REL  HUM  ID. 2 
(Percent  ) 
91.55 

SPEC. HUM. D. 2 
(Kq/Kq  ) 

H. 179E-03 

VAP  .PRES.? 
(Mill lbar ) 
13.200 

S.VAP  PRES .2 

(Millibar) 

14.41H 

REF  INDFX  2 
(Kel . xM-2/3> 
NO  DATA 

CONTINUED  BEL  Oh 


HUN  NUMBER-  79H5050300 
START  TIME  .  .1;  V:  1u  PST 

START  DATF  :  *i  Ma  y  1 97V  (DAY 


MARINE  SURF  ACt  l AYER 
NRL  MICROME FEnROLOCY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE.  11  JUN  1980 

DATA  SAMPLING  RA1E  (AIL  CHANNELS):  f./M»n 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLA1URF  1*UPPER  LEVEL,  ?*L  OWER  LE’-EL 


PROFILE  I  ALCULAT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  ( BUS1NGER  ,  1 973 )  : 


F  I  UX  PARAMETERS 
( *-UP . -*DOUN> 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROI  ILE  SI  OPES 
(♦-INCH .WITH  HEIGHT) 


I'.RAD.R  II  HARDSON  NUMBER 
(EaSlihl*,  *Un  bt Jb|p) 
0.018  AT  GMH 

GEOMETRIf  .LEAN  HEICHT 
(Meter  GMH  < 71*72 > I '2 
17  99 

7/L  AT  GMH 
0  .  023 

Z/l  At  1(1  ME  T L  RS 

-  0  01/ 

//L  Al  Z! 

-0  IM-’ 

//L  A I  /? 

0  016 

MON  IN  OBUKHOV  LtNC.  TH 
<  M»»  er i ) 

5  ?47E  02 


MOMENTUM  FLUX 
<  N  t  /  «2 » 

-6  65E0? 

HUMIDITY  FLUX 
(Kq/*ec  n?> 

1  .  BftF  -OS 

LAI  HEAT  FLUX 
.Uatt%/m2> 

4  64E  01 

SL  N  .  HEAT  F  LUX 
(  Ua  T  t  «V  /*2  ) 

1  90E  00 

SKt  AND  SOLAR  HEAT  FLUX 
(W4t  «»/.*?» 

1  . 37f  0  1 

TOTAL  HF AT  BUDGF  T  FLUX 
<U*t  »S/m2> 

6  20F  01 


FRICTION  VELOCITY 
(Meters/w  > 

2. 324E-01 

SCALING  SPFC.HUMD. 
(Kq/Kq  > 

-6.SS7E-  03 


SCALING  POT  TEMP. 
(Kelvin) 

6 .557E- 03 


ROUGHNESS  LENGTH 
(Meiers) 

2.993E-05 


PR AG  COEf  AT  10  MF  TERS 
( D  i  «emionl*ss  > 

1  H^OI  03 


GENERAL  FORM  Dn/DZ  = 

L ( N 1  N2)  )/tln(Zl/Z2>« 
(  Z 1  *  Z  2  )  1  /  2 1 

N= W I ND  SPEED  (H/sec ) 
Z=Hf IGHT  (Meters) 

DUS /DZ  =  4.15E-0? 


N^SPEC .HUMIDITY  (Kq/Kq) 
Z-HE1GHT  (Meters) 
DSH/DZ=>  -8.97E-06 


N-POT.TEMP  (Kelvin) 
Z “HEIGHT  (Meter*) 
DPT/DZ-  -8  92E-04 


GENERAL  FORM:  N'SLOPE= 

[  ( l.nZl  •  PSI  )-(LnZ2-PSI )  ’ 
IN1-N2) 

N=W1ND  SPEED  <M/»mc  > 
Z^HEIGHT  (Ml  Vert. Axis 
PSI“PS I  1 

US  Si  OPE “  1 . 72E  00 

N=SPFL  HUMIDITY  (Kq/Kq) 
ZBHE  l  GMT  (H)  Vert  Axi  s 
PSI *PS  1  7 

SH  SI  OPE  *  -8  24E  03 

N=PUT  TEMP , (Kelvin) 
/“HEIGHT  (M)  Vert.  An* 
PSI -PSI2 

P1K  SI  OPE-  -I  ?4F  01 

N*LnTEMP  .  STR1  L  <K  «M  2'3  > 
/“HEIGHT  (M)  Vert  Axis 
PSI “NONE 

CT2  SL  I  IP  F  «N0  DATA 


P’ll  AT  / 1  - 
PGIl  A I  Zi¬ 
p'.  12  A  I  /  I  -r 
PS 17  AT  77 


0  I  OS  1  6<> 
0  11*160  II 4 
0  06' 148 
il  0  147 1 8 


BOUF  N  RAT  III 
<n«i  units  ) 

ft  041 


GFNfRAl  ((INSTANTS  M I  SCEl  L  ANl  OUS 


VON  K ARMAN 

f.RAVl  TA!  ION 

PROF  HE 

PROF  li  E 

BUI  K 

BULK 

r  unstant 

AC  (  F  4 1 RA (ION 

TUR  PRANDTL 

TUR  SCHMIDT 

SFN  HEAT 

MOISTURE 

AIR  DFNS1TY 

'No  unit*) 

(M/set 

NIJMBF  R 

NIIMBl  R 

TRANSF  .  C01  F 

TRANSF  COEF . 

( Kq /m3 > 

0  4 

9  795V 

0  74 

0 . 74 

0 . 97E -  0  3 

1 . 3?E  *0  3 

1  2318 

GENERAL  NO  11*} 

AIR  SPECIFIC  HEAT 

Ac  c  or  at  y 

Imitation  eic 

eeded  for  measurement  of 

Profile  Slope 

and/or  Partial  Derivative 

( ITcal . /Kq  Kel . > 

Comp  u  ta  t  i 

on  •  «  «*t  u  ted  by 

insertion 

of  • 

7.4176E  02 

SH1-SH2-  ♦/  08E-J  Kq/Kq 

PTK 1  P  TK2-  ♦  /  DOS  Kel . 


UA  TER  LAT  HEAT  VAP 
(  ITcel  ■ /Kg  > 

5.9032E  PS 


CONTINUED  ON  NEXT  PACF 
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RUN  NUMBER 

7905050300 

MARINF  SURFACE  LAYER 

START  TIME 

3  :  9:10  PST 

NRL  MICROME TEOROLOGY 

SI  ART  DATE 

5  Hay  1979 

(DAY  125) 

SAN  NICOLAS 

ISLAND,  CAL 

«  ESTIMATED  MlCROMETEOROl  OG1CAL  PARAMETERS  AT  TEN  METERS: 

AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR .PRES. 

(Celsius) 

( Meter /sec ' 

(Celsi us ) 

(Kel . iM-2/3) 

(Mi l 1 ibar ) 

1 2  392 

6.72 

11.07 

NO  DATA 

1014.86 

HE  tGHT 

POT.TF.MP 

VIR  TFMP. 

V . POT . TEMP . 

ABS . HUMID . 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg /n3  > 

10.00 

12 . 49q 

13.804 

13.902 

1 . U02E-02 

«  BU(  K  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABUVF  ESTIMAJFD  VALUES  , 

PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TFMP  A1R-WT  TEMP 

POT-WT  TEMP 

VIR -WT  TEMP 

V. POT-WT  TEMP 

(Celsius ) 

(Kelvin) 

(Kelvin  ) 

(Kelvin) 

(Kelvin  > 

13.262 

-0.070 

-0-772 

0  542 

0,640 

REL .HUMID. 

SPEC  HUMID . 

VAP .PRES. 

S - VAP .PRES. 

REF . INDEX 

(Percent  > 

(Kg/Kg ) 

(Mil 1 ibar s > 

<  Mi l libars) 

(Kel . *H-2/3> 

91  .64 

8  .  131E-Q3 

13.202 

14.407 

NO  DATA 

TEN  MFTERS 

(FRIEHE  ET  AL , 

1978)  : 

inferred 

STABILITY 


t.RAD  RITHARDSON  NUMBER 
*  testable,  --UnsTdb  l«f  > 
U.Q97  AT  GMH 

1>F  OMF  TRIG  MEAN  NFICHJ 
v Meter)  GMH* < Z 1 42? >1/2 
1?.  V9 

7/L  AT  GMH 

-  0  .  U  .1 

//L  A!  10  MEIERS 

-0 . 007 

MON IN -OBUKHOV  LENGTH 
( Meters  > 

-1  .  I486  0? 


FLUX  PARAMETERS 
(♦“UP ,~*DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-5.97E-02 

HUMIDITY  FLUX 
<Kq/set  «2) 

1  36F. -05 

1  AT. HEAT  FLUX 
<W*tTS.'/»2> 

3  36E  0 1 

SFN.HEAT  FLUX 
(Uatts/n2) 

0.44E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2) 

1.37E  01 

TOTAL  HEAT  BUDCET  FLUX 
(U*tts/M2) 

5.57E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2.201E- 01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-5 , 0 1  BE  -  0  5 

SCALING  POT.TFMP. 

(Kel vin) 

-3. O76F-0P 

ROUGHNESS  LENGTH 
(Meters ) 

2.3B7E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 . 073F-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG .  VELOCITY 
( Meter 2/sec2 ) 
-4.045E-O2 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

1  .360E-05 

WITH  POT . TEMPERATURE 
( Meter  Kel  /sec  > 
6.771E-03 


MISCELLANEOUS 


AIR  DENSITY 
<  K  g/n3  > 

1  .2321 

AIR  SPECIFIC  HEAT 
(ITcal  /Kg  Kel . > 
2.4176E  02 

WATER  LAT.HEAT  VAP . 
CJTcal  ./Kg) 

5.9031F  05 

VAP .PRES  AT  UT  LEVEL 
(Millibar  > 

15.270 

ABS.HOMrD.AT  WT  LEVEL 
<Kg/M3> 

1  . 155E-02 

BAR  PRES. AT  WT  LEVEL 
(Mi  2 J  ibar ) 

1 016. 06 


BOWEN  RATIO 
(no  vnit*i) 
0.251 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES, 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

2!/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

2032 

2032 

1262 

1742 

1742 

102 

1312 

3482 

632 

1112 

MIX 

832 

1262 

1952 

195% 

462 

542 

1232 

102 

382 

1772 

232 

772 

1462 

432 

402 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050300 
3:  9:10  PST 
5  May  1979  (DAY  125) 


MARINF  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THE  CORRESPONDING  MF ASUREMFNT  UNCERTAINTY  INDICATED  IN  [  I : 


FLUX  PARAMETERS 
( ♦«UP , -*DOWN) 


SCALING  PARAMETERS 


GRAD , RICHARDSON  NUMBER 
( ♦“Stable, -=Un stable) 

0  .  058  1  0.071  *T  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMW“</t#22M/2 
1 2 . 77 

1/ L  A (  GMH 
-0,069  [11.07] 

// L  A1  10  METERS 
-0.053  10.021 

MUNIN  OBUKHOV  LENGTH 
(Meter  ) 

- 1  . 8B7F  02 


MUMF NT UM  FLUX 
<Nt/n2> 

-6.15E-02  1 6 . 0E -02  J 

HUMIDITY  FLUX 
<Kg/ser  «7> 

1.4BE-05  (B.0E-O6J 

LAT .HEAT  FLUX 
(Uetts/n2) 

3.66E  01  (2.0E«011 

SEN.  HE  AT  FLUX 
(Uat  ts/m?) 

5.74f  00  (3.0E*001 

SKY  AND  SOLAR  HEAT  FL((X 
(Wat  t  *,/m2 ) 

1 . 37£  01  (2  0E401  ) 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  t  f<s/«2> 

*..7U,  01  13  OEtOll 


FRICTION  VELOCITY 
(hetars/itc ) 

2.234E-01  [6.0E-02I 

SCALING  SPEC. HUMID, 
(Kg/Kg) 

-ri.646E-05  I3.0E-05T 

SCALING  POT. TEMP. 
(Kelvin) 

-1.704E-02  12.0E-021 

ROUGHNESS  LENGTH 
( Meters) 

2.595E-05  I6.0E-05I 

DRAG  COEF.AT  10  METERS 
(Meters ) 

l  .  l'»7,  ,j  ^  (  4. 0E-041 


BOWEN  RAT  III 
(no  units) 

o .  i ao  ((1.08) 


«  DlfFtPENlF  BETWEEN  THE  PROF  II  F  AND  BULK  AfRPDVNAMIC  DERIVED  PARAMETER  VA1  UF  S  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VAl  UF  UR  MF.  ASUREMFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALl  VALUES  ARE 
LISTED  IN  PF.RCENT  DIFFERENCE  AND  AftF  "♦or-": 


GRAD. RICH.  7/1 
NO. AT  GMH  AT  LOW 


MOMENTUM  LAT  HFAT 
FLUX  H  MX 


SrN  .  HE  AT 
FLUX 


SKY  RAD, 
FLUX 


TOTAL  HFAT  BOWEN 
FLUX  RATIO 


FRICTION  SCI.  .SPEC  SCL. POT. 
VELOCITY  HUMIDITY  TEMP . 


ROUGH . 
LENGTH 


DRAG 
COEF  . 


6 bZ  662 


62  ?VX  582 


02  62  61 X 


32  142  612 


52  * 


END  OF  DATA  RUN 


253 


MARINE  SURFACE  LAYER  Mil  ROME  TEORUl  OGICAL  EXPERIMENl 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  ST  A  1  I  ON 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  rtlCRQME  T  FOROLOGICAl.  DATA  ■  *  «  * 


RUN  NUMBER 
START  TIME 
FND  TIME 
START  DATE 


7905050330 
3:39:30  PST 
4:  9:40  PST 
5  May  197V  < DAY 


*  ANALOG  CHANNEL  RAM  DATA  ( AVER AGF  VDC ) : 


PRINT  DAfI  :  11  JUN  1 9bll 

DATA  SAMPLINC  RA I  £  (ALL  LHANNl.SJ:  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1*UPPER  LEVEL,  2=L  OWE ft  I  1 VEL 


No  .  00 

VOLT .RFF . A 
6.205 


No. 01  No. 02  No. 03 

TEMP .STRUO. 1  TEMP . STRUC . 2  DEW  POINT! 
0.000  0.001  5.152 


No  .  04 

DtW  P01NT2 
5.164 


No  05 

WIND  SPEEDl 
4.401 


No  .  06 

WIND  UP  EE  1)2 

4 . 253 


No  07 

BAR  .  t'RF  S  .  2 
4.91V 


No  .00 
SKY  RAD 
-U  .  099 


No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  I  6 

BUI  K  W1 

TEMP  AC  FREQUENCY 

AC  VOl  TAGE 

MANUAL  FLAG 

ZFRO  REF  . 

SPARE  A 

SPARE 

3.568 

3.864 

2 . 503 

0.001 

0.001 

0.001 

0  0  u 

No  .  17 

VflL  T  .  RTF  .  B 
6.204 


»  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


F IFL0  CALIBRATION  AND 


WIND  SPEED  fSl'ARPPuN? 


CORRECTIONS 


No  .  1  No..? 

AIR  TEMP . 1  AIR  TEMP. 2 
1411  121092  1421  122812 


UPWIND  NFAR  UPWlNI)  LAND  DPlFCAL  DP2FCAL 

HFIGH T/LENGTH  PATH<Meter  t,  >  (Volts)  (Volt*,) 

0.1R3  94  -U.0UV  U.000 


WTHFCAL  WS 1  FT. 

(Volts)  'Lopf«> 

0  0(JU  0.992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scant,)  (No. scans)  (No. scans) 
0  1  179 


VOLT  RfcF.DFV  VOLT  RET.DFV  ZERO  RIF.  DEV 
A ( No . ) , 0  05V )  B(No .  > . 005V)  (No.  >. 002V) 

0  (i  (J 


AC  VOLI.FlUX  AC  FRFU-FLUX 
(No  .  >5V  >  (No .  ,  IMi  / 

0  (J 


AC  VOLTAGE 
■  VAC  ) 

115.0 


Ml  .09 
WIND  DIR 
5  0  7m 


A<  FREQ*  IFNI.  Y 


■  V  ■  86 


*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  FSCARPnFNt  CORRLCTIUNS)  TRANSLATED  1NTU  ENGINEERING  UNITS 


AIR  TEMPI 

WIND  SPEED  1 

DEW  POINT! 

TEMP . STRUC . 1 

WIND  MR  . 

BAR  PkF  S .  1 

SKY  RAD. 

BCl  ►  WT  1  t  MP  Ml  AN 

A  j  R  I EMP 

(Celsius) 

(Meter/sec ) 

(Celsi us) 

(Kel  xM-2/3) 

( Deq  Irue) 

(Millibar) 

(Watt /«?) 

a; 

e  i  i  i  ti  c  *  ( »  e  l 

••in. 

12.189 

8.46 

10.44 

NO  DATA 

317.6 

101368 

1  .  38E  0  1 

13 

221  2 85 

JC  , 

AIR  T  EMP . 2 

WIND  SPFEDS 

DEW  POINT2 

TEMP . STRUC .2 

II  Dr  TABIE 

BAR  PRt  S  .  ? 

(Celsius) 

( Meter/sec ) 

(Celsius) 

iKpi  ,  xM-:?/3) 

(  Me  *  er  MSL  > 

<  Mi 1 1 1 Bar ) 

12.281 

7.97 

10.46 

NO  DATA 

0 . 22 

1014.78 

CALCULATED 

MICRON!  TEORULOGI LAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP. 1 

VIR. TEMP .  1 

V . PUT . TEMP . 1 

AI«S  .HUMID.  1 

REL .HUMID. 1 

SPEC  HUMID. 1 

1  VAP .PRES. 1 

s. 

VAP. PRES!  REE. 

INDl  X  1 

(Meters) 

(Celsius) 

(CeT  sius) 

(Celsius) 

(Kg/n3> 

(Per rent  > 

(Kq/Kq  ) 

(Millibar) 

(M 

i 1 1 1 b  a  r )  'Kel 

in  2  •  3  • 

18.35 

12.369 

13.54? 

1 3 . 722 

V.605E-0J 

BV  .  08 

7.797E-03 

12.648 

14 

.  19V  NO  DATA 

HEIGHT,  Z2 

POI.  IEMP.2 

VIR  .  TF.MP.2 

V.POl  TEMP. 2 

AHS  .  H*Jh  I D  .  2 

RLL.HUMTD.2 

SPEC .HUMID. ; 

.'  VAP  .PRES  .  2 

5  . 

VAP  ERL  S  2  kt  F 

INul  X  2 

(Meters) 

(Celsius) 

(Celsius) 

(Cel  si  os ) 

(Kq/mi) 

(Percent ' 

(Kq/Kq  ) 

•hill ihar ) 

(Millibar*  ( R  e i 

x  M  /  '  .1  i 

9.20 

12.371 

13.636 

1 3 . 726 

9 . 62 1) F  -03 

88 . 62 

7. 804 E -03 

12  67  3 

l  4 

3 1)  1  Nil  BATA 

»  CONTINUED  BELOW 


RUN  NUMBER: 

7905050330 

MARINE.  SURFACF  1  AYER 

START 

T  1ME: 

3:39:30  PST 

NRl 

M ICROMF  TL'OROL  UGY 

START 

DATE: 

5  May  1979  (DAY  125) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE:  11  JUN  I?HP 

DATA  SAMPLING  RATI  (All  CUANNILK)  .  Min 

DATA  AVERAGING  PtRUlD:  30  Min 

NOMENCLA1  URE  :  l-'UPPIR  LEVEL,  2«m  HUl  R  I  j  VEl 


»  PROFILE  CALCULATIONS  BASFD  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973 ) : 


STABILITY 


FLUX  PARAMETERS 

PRLil 

1LE  SI 

"FES 

(♦*UP  ,  -=DOWN) 

SCALINC  PARAMETFRS 

PARTIAL  DERIVATIVES 

•  ••INUL 

WITH 

ML IGHT 

GRAD  R  I  CHAR  DSON  NUMBER 
(♦=Stable, -"Unstable) 
'0.009  AT  GMH 

GF.OME  TR  TC  MEAN  HEIGH  I 
(Meter)  GMH=( 71 #Z?>l/2 
12,99 

Z/L  AT  GMH 

-0 .012 

Z/L  AT  10  METERS 
-0 .009 

Z/L  AT  Z1 
-0.017 

Z/L  AT  Z2 
'0 . 009 

MON I N' OBUKHOV  LENGTH 
<  Meters  > 

1.Q65E  03 


MCMFNTUM  FLUX 
<Nr/n2> 

-1 . 1BE-01 

HUMIDITY  FLUX 
(Kq/sec  «2) 

2 .46E-05 

LAI  .HEAT  FLUX 
(Werts/n2) 

6.07E  01 

SEN. HEAT  FLUX 
(Wat  t  s/«2 ) 

2.48E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/m?l 
1 .30E  01 

TOTAL  HEAT  BUDGE  1  FLUX 
(Wat  t*/r*2> 

7.70E  01 


FRICTION  VELOCITY 
( Meters/sec  > 

3.  100C- 01 

SCALING  SPEC . HUMD . 
(Kq/Kg  > 

-6 • 4291-05 


SCALING  POT.  TEMP. 
(Kel vin) 

-  6 • 429E-03 


ROUGHNESS  LENGTH 
(Meters) 

9 . O50E-O5 

DRAG  COCF.  AT  10  METERS 
<Di men si on  less) 

’.  t,r  ii  u.\ 


GENERAL  FORM  DN/pj- 
I (N1 -N2>1/lln(71 /Z2»« 
(Z1 «Z2) 1  21 

N-WIND  SPEED  (M/set  > 
Z'HElCwT  (Meters) 
DWS/DZ :  5.71E-02 


N-SPft  HUMIDITY  (Kq/Kq* 
Z«HEIGHT  (Meters) 

DSH /DZ -  -8.92E-06 


N  =  POT  . TEMP  .  (Kelvin  1 
Z-HETGHT  (Meters) 
DPT /DZ=  -8.92E  04 


GENLRAl  FORM:  NSlOPF- 
I  <1  nZl  -PSI  >-(LnZ2-PSl  >  1  / 
IN1-N21 

N=  WIND  SPEED  (M/seu  ) 

/-HE IGHT  (M)  Vert .Axis 

PSI  *P*;n 

us  slope  =  i,?ve  op 

N-SPEC .HUMIDITY  >K</Kq) 
/•HEIGHT  (M)  Vert. Axis 
PSI  -PS  1 2 

SH  SI  OPE  -  -8 . 4  I  E  03 

N  =  HQT  TEMP .  (Kelvin  * 

Z- HEIGH!  (M)  Vert  Axis 
PSI  »PSK» 

P  1  K  SI  OPE  -  -8 . 4  1  E  01 

N-=Ln  T  EMP  ,  5  TRIIl  (K*M  2-'3» 
7 -HEIGHT  CM)  Vet  t  A» i - 
PSI  =NONi 

(TP  SL  l  IP  I  -NO  DATA 


PSI1  AT  Zl* 
PSI l  AT  Z2= 
PS  12  AT  Zl* 
PS  1 2  AT  Z2* 


0 . 059990 
0 . 031 1 68 
0 . 036697 
0 .018897 


BOWEN  RATIO 
(no  on i ts  ) 

0 . 041 


■  GF NEPAL  CONSIANTS : 


MISCELL AN) OUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PR  OF  II  F 

BUI  K 

BULK 

CONSTANT 

ACCELERAT ION 

TUR . PRANDTL 

IUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANSf  . COEf  . 

TRANSF  COEF 

0  .  4 

9.7759 

0.74 

0 .74 

0 . 92E-03 

1 . J2E-03 

AIR  DENSITY 
( Kg/m3  * 

1  2323 


**  GENERAL  NOTF'Ji 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  .  insertion  of: 


AIM  SPECIF  IC  HEAT 
<  I  Tr  a  l  /Kg  Kel  .  * 
2.416HT  02 


SH I -SH?-  */-  .081-3  Kq/Kq 
PTKt  -PTK2*  ♦/-  .008  Kel . 


WATER  l  AT  . HE AT  VAP 
<  I  Ti  a  1  /Kg) 

_  ‘0  391  ’)*> 


CONTINUED  (JN  NF  X  f  PAGF 
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RUN  NUMBER :  7905050330  NARINE  SURFACE  LAYER 

START  TIME:  3:39:30  PST  NRL  MICROMETEDROLOGY 

START  DATE:  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE :  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS*:  6/Mir» 
DATA  AVERAGING  PERIOD:  30  Min 


Ebl (MATED  MICRQMETEOROLQCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC . 

BAR .PRES. 

BULK  WT  TEMP 

AIR -WT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

( Meter/sec ) 

(Celsius) 

(K*l . »M-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.270 

8.03 

10.46 

NO  DATA 

1  014.68 

13  221 

-0.951 

-0.833 

0 .403 

0 .501 

HEIGHT 

POT. TEMP . 

VIR .TEMP . 

V.POT . TEMP . 

ABS . HUMID . 

REL .HUMID . 

SPEC  HUMID. 

VAP  PRES . 

S .VAP  PRES  . 

REF  .  1  NDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/w3> 

(Percent) 

(Kg/Kg ) 

(Mill ibars ) 

(Mill ibar s ) 

(Kel . *M-2/3) 

10.00 

12.368 

13.624 

13.722 

9 . 619E-03 

08.67 

7.803E-03 

12.670 

14.289 

NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,l970>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( «-“S  table,  -“Uns  table) 
-0.060  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-< Z1 *Z2) 1 /2 
12.99 


Z/L  AT  GMH 
-0 . 072 

Z/L  AT  10  METERS 
-0 . 056 

NON IN-OBUKHOV  LENGTH 
(Meters) 

-1 . 794E  02 


FLUX  PARAMETERS 
(♦-UP, -“DOWN) 


MOMENTUM  FLUX 
(Nt/*2> 

-9.21E-02 

HUMIDITY  FLUX 
(Kg/see  m2) 

2.02E-05 

LAT.HFAT  FLUX 
(Watts/n2> 

4.?aE  01 

SFN.HEAT  FLUX 
( Wa  t  ts/«2) 
to 4E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Matts/M.?) 

! . 38E  01 

TOTAL  HEAT  BUDGET  FLUX 
'W*tts/M2> 

7 , 39E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 

2.734E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg > 

-5 . 980E  -05 

SCAl TNG  POT . TFNP . 
(Kelvin) 

-3.036E-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 688E-05 

DRAG  COEF.AT  10  MFTERS 
(Dinensi  unless) 

1  .  160E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter?/*ec2) 

-7.476E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg /sec  m3 ) 

2 . 015E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 
8.300E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/m3) 

1  2326 

AIR  SPECIFIC  HEAT 
< ITcal . /Kg  Kel  .  ) 
2.4169E  02 

WATER  L AT , HEAT  VAP . 
(ITcal .  /Kg  > 

5.9037E  05 

VAP .PRES. AT  WT  LEVEL 
(Mill ibar  ) 

15.226 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  -  152E-02 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar) 

1015.88 


BOWEN  RATIO 
(no  units) 
0.200 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LEHCT  H 

CUEF 

190Z 

190X 

nox 

165X 

1 65X 

10X 

1  30X 

330X 

55X 

1 1  OX 

1  10Z 

75X 

110X 

189X 

1B9X 

46X 

49X 

117% 

10X 

37X 

1  66X 

23X 

7?X 

140-* 

43* 

40X 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050330 
3:39:30  PST 
5  hay  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEMROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J : 

FLUX  PARAMETERS 

STABILITY  <*=UP ,-=DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, -“Unstable) 
-0.033  10 .02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH-( Z1 *Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.042  10.02) 

7/L  AT  10  METER8 
0.033  [0.02) 

HONIN-OBUKMOV  LENGTH 
(Meters ) 

-3.064E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-9.99E-02  16.QE-021 

HUMIDITY  FLUX 
(Kq/sec  «2) 

2.12E-05  [fl.OE-061 

LAT.HFAT  FLUX 
(Wat  ts/«2> 

5.23E  01  [2.0E+01) 

SFN.HFAT  FLUX 
(Watt*/n2) 

7.C9E  00  l 3 . OE+00 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/fi2> 

1  38E  01  [2  .  OE ♦ 0 1  ] 

TOTAL  HEAT  BUDGET  FLUX 
< Watts/n2  > 

7.46F  01  I3.0E+01) 

BOWEN  RATIO 
(no  units) 

0.152  10.08) 


FRICTION  VELOCITY 
( Meter  s/sec ) 

2.842E-01  (6.0E-02J 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.15BE-03  13.0F.-05J 

SCAl ING  POT .TEMP . 
(Kelvin) 

- 1 . 698F-02  [2.0E-021 

ROUGHNESS  LENGTH 
( Meters ) 

6916F-05  J6.DE-05) 

DRAG  COEF.AT  10  METERS 
( Meter  s ) 

i  294k  -n  [  4 . 0E-04  I 


DIFFERENCF  BF TWEEN  THF  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAHE TFR  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  CHHLR  THt 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCER TAtNl Y  VALUE  (WHICH  FVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAl UFS  ARE 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-“i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

total  HFAT 

BOWE  N 

FRICTION 

SCL -SPEr 

SCL  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RAT  TO 

VELQC  I1Y 

HUMIDITY 

TEMP  , 

LENC1H 

(LIEF 

73X 

7\X 

14X 

1 2% 

56X 

OX 

2X 

58X 

7X 

4Z 

60X 

25X 

21'. 

HMD  Or  MTA  RUN 
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MARINE  SURFACE  LAtlk  MlCRUME  It  OROl  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABOR AT  OR  Y 

(\maspHLK i<%  physics  branch 

MARINE  ATMUSPMI  K1C  RE  SEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  «  n  *  MlCROHE  I F  OROl  OGICAL  DATA  •  *  «  « 


RUN  NUML'CK  ; 

7VU5D5U400 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

4:  9:50  PST 

DATA  SAMPLING  RATF.  (ALL 

L HANNE LS ) ;  6/Min 

t  Nl)  T  1  ML  : 

4:40:  0  PM 

DATA  AVERAGING  PERIOD:  30 

Mi  o 

MART  DATE: 

5  May  19/9  (DAY  125) 

NOMENCLATURE : 

1 'UPPER  LEVEL,  2*1  OVER 

L  tVE  L 

ANAl  OG  CHANNEL  RAW  DAI  A  <  AVI  RACE  VDl. ) 

N  o  .  (*  ll 

No. U1  No. 02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  06 

Vlll.  1  .  RF  E  .  A 

TlrtP .SIRUC. 1  lfcrtP.SIRUl . : 

’  DL  U  PfJlNl  1 

DEW  POINT  7 

WIND  SPEED1 

WIND  speed: 

BAR  PRES  2 

SKY  RAD 

tj  205 

0.000  0.001 

5.122 

5 . 1  35 

4.613 

4  .  fa?5 

4.911 

0  098 

No  .  1  O 

No . t (  No  .  1 2 

Nv>  .  1  3 

No  14 

No  If. 

No  .  1  6 

HO.  17 

BULK  U1  It MB 

AC  FKEUUlNfY  AC  VINTAGE 

MANLIA1  FlAi; 

7t  ro  kf r 

SPARE  A 

SPARE  B 

VOI  T  .REE  B 

3.539 

3.672  2  503 

U  .  <1111 

1)  .  001 

0.001 

n .  oo  i 

fo  205 

DIGITAL  l.KANNi  l  RAU  DA t A  (AVlR..l'l  >: 

ESCAKPMENI  DAI*,  IIFLD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECT lUNH 

Nu  .  i 

Nu  2 

UPWIND  NEAk 

UPWIND  LAND 

DP  IF CAL 

DP2F  CAL 

U1 BF CAL 

US  IF  r; 

AIR  I  EM)'  .  1 

AIR  I L  MP . 2 

HEIGHT /LENGTH 

P  A  1 H  (  Me  t  er  s  > 

( Vo  1  lb ) 

( Vo  1 1* ) 

( Vo  1  T  S  1 

«  C  O  e  f  ♦ 

14  11  1.-1FJ7U 

1 4? 1  122023 

i)  ivy 

t,y 

-0 .009 

U  .  00(1 

0  000 

0  .  9V? 

«  StSIfert  HOUSE*!  t.PlNG  PAKAfU  fLRS  TRANLLAftO  INK)  FNL.lNFFKlNG  UNITS: 


MANUAL  I  LAO  cKkUK  I  HUNT  DA  I A  BAT 
(Nu.'jCunr'  iNo.  Stans)  (No  si^nsi 
U  II  1  MO 


Vi «.  I  Kt  I  fii-v  VdLT.REf.DLV  ZERO  REF  .  DF  V  AC.  VOLT. FLUX 
A  <  No  .  >  .0  CSV  I  Bind  >.00SV>  <No.>.U02V>  (No.)SV' 

U  0  0  0 


AC  FRF.  C|.  FLUX  AC  VOLTAGE 
(No.  HHn  <  VAC  ) 

0  Ilf.  (I 


No  .  09 
WIND  DIR 


W‘>2CC 
(Coeff  •  .» 
0  949 


AC  FREQUENCY 
<  H7  > 

*,V  .  67 


*  OBSERVED  M I  CRUrtC  IE  OROl  OGICAL  PmRhMLIFRS  (INCLUDING  THE  ABUVt  CAL.  AND  LSCARPMF  N  T  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS 


AIR  IfriP.I 

WIND  SPf I D | 

DEW  PO lull 

It  MP  .  SI  RUE  l 

WIND  DIR. 

BAR .PRFS. J 

SKY  RAD. 

Bui  k  ut  temp 

MI  AN  AIR  1EMP 

i Celsius*  > 

<  Mete,-  /s>P«.  ) 

(Celsius) 

(kel . xM  2/3) 

( Deq .True) 

(Mill ibar ) 

(Watt / n2 ) 

(Celsius) 

(Kelvin) 

12.1 H7 

9 . 27 

1 1I  .  27 

NO  DATA 

322 . 2 

1013.56 

1  .  37 E  01 

13  193 

285 . 3V5 

Aik  1 EMf  .  ? 

WIND  SPEED? 

Dl  U  POINT? 

TFMP.S1RUL.2 

TIDF  TABLE 

BAR  PRES  .2 

(Cel*,  i  u*. » 

(Meier /sec  > 

(Celsius! 

(Kel  .  xM  2/3) 

(Meter  MSL ) 

(Millibar) 

12.282 

0.6? 

1  U  .  ?U 

NU  DATA 

0.24 

1014.65 

CAI.CUI  ATED 

rtlCRUME TEUROLOC ICAL  PARAMETERS: 

HEIGHT,  Z1 

POT .TEMP ■ 1 

VJR  .  T F Mi  .  1 

V.POT . TEMP . 1 

ABS . HUM  I D . 1 

REL. HUMID. 1 

SPEC .HUMID. 1 

1  VAP  PRES  l 

? . VAP . PRLS . 1 

REr  .  INDEX  1 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/n3> 

(Percent  ) 

(Kg/Kq  > 

<  Mi ] 1 1 bar  ) 

(Millibar  ) 

*Y~l  *N-2/3) 

1H.35 

1 2 . 367 

1 3 . 524 

13.704 

9.490E -03 

88.04 

7  705F  03 

12.497 

14  .  1V5 

NU  DATA 

HE IGMI ,  Z2 

POT . 1EMP . 2 

VIR  .  TEMP  .2 

V.POT  .  TF.MP  .2 

ABS. HUMID. 2 

REL  HUMID. 2 

f.PEC  .  HUMID 

'  VAP  PRES? 

S  VAP  PRLS. 2 

REF , INDEX  2 

(Meters.) 

<  Celsius ) 

(Celsius) 

(Celsius) 

<  Kg/n3 ) 

(Pen  en  t  ) 

< Kq/Kq  > 

'Mi  1 1 i b  a  r i 

(Mi  I l ibar  > 

(Kel  .  xM-2/3) 

9.2  0 

1 2 . 37? 

13.621 

13.711 

9.507E- 0 3 

87 . 58 

7.713E-03 

12.524 

14.300 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBF  R : 

77050'. 0400 

MARINE  SURFACE  l  AYER 

SI  ART 

TIME: 

4:  9:50  K8I 

NRL 

MICROMF  TEOROL  OGY 

3 1  AR  T 

DATE  : 

5  May  1 V7V  (DAY  123) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE ;  U  J IJN  |9qu 

DATA  SAnPL  INC  RATE  (Al.1.  L  HANNE  l  S  I  6/Hin 
DATA  AVER AG  I NC  PERIOD  30  Kin 
NOMENCLATURE;  1=UPPER  IEVEL,  3«t  OWED  I  EVEL 


■  PRUFILE  CALCl'l  ATIUNS  BASED  ON  ABOVE  OBSERVED  AND  CAiCULATED  VALUER  ( BUSINGER  ,  1 973  i  ; 


STAF  II  [IT 


FLUX  PARAME1F.US 

PROF  ILE  SI  OPES 

( **UP , -*DOUN ) 

SCAI  ING  PARAMETERS 

PARTIAL  DLRIVATIVLS 

( ♦* INCR  WITH  HEIGHT ) 

(.RAD  R  II  HARDSON  NUMBER 
(  testable,  --Unstable) 
-0.006  AT  c;mh 

Gf.OnF  TRIC  MF AN  HEIGHT 
(Meier)  f,HH* (  Z \  »72 » t /? 
1?  9V 

7/L  Hi  GMH 
<i  .  008 

Z/L  AT  10  METERS 
-0  OUT, 

Z/L  A I  21 
-0  .  OH 

in.  at  /:> 

0.005 

MON IN- OBUKHOV  LENGTH 
(Meters ) 

-1 . 674E  03 


MOMENTUM  TLUX 
<Nt/n2> 

-1 . H3E  01 

HUM ID  I T  Y  F  I  UX 
(Kq/sei  n?) 

3. DSC* 03 

LAI .HEAT  FLUX 
<Watts/«2) 

7.47F.  01 

SEN.  HEAT  FLUX 
(Udtts/n2) 

3.06E  00 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  r s /«:» ) 

J.37E  01 

lOTAl  HEAT  BUDGET  FLUX 
(Wall  s/n? ) 

9 . 1  5E  01 


FRICTION  Vb'LUCITY 
( Meters/sec ) 
J.B5IE-0I 

SCALING  SPFC.HUMD. 
(Kq/Kq) 

-6  .  37 IE- O'. 


SCALING  POT.  TEMP. 
(Kelvin) 

-B. 371E-03 


ROUGHNESS  LENGTH 
(Meters) 

1  961E-04 


DRAG  COFF  .  AT  10  METERS 
(D mensionless) 

.  1  O'/t  UJ 


GENERAL  FORM;DN/DZ* 
l  (N|  -  n;,>  )/ll  n  <  Zl  /  z?)  * 
</1 »Z2>l/2l 

N'UlND  SPEED  (M/sec  > 

Z  'HE  1  GMT  (Meter-,) 

DUR / D 7=  7  211  02 


N-5PEC  HUMIDITY  (Kq/Kq> 
Z HE  1  OH  T  (Meters) 
DSH/D7-  -B.9PE-0B 


N*  POT . TE  MP  (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/D7=  -8  9?f  04 


GENERAL  FORM  NSlOPE  = 

I  a  n21  *  PS  I  >-<l.nZ2~Pr*I  )  1/ 
INI -N2 | 

N-U1ND  ^peed  (M/tec) 

7 'HEIGHT  ( M )  Ver»  Axis 
PSI  -PM  1 

US  SLOPE  =  i  .  041  go 

N  -SPEC • HUMID  I T  Y  (Kg/Kq> 
Z-HL  l  GMT  (  H  )  L'er  t  A*  )  s 
PSI =PSI2 

SM  SI  OPE-  -B.4UE  03 


N  *P  O "  TEMP  (Kelvin) 
7-HEIGHT  ( M  >  Vert. Axis 
PSI -PSI? 

F’TK  SI  OPE  6  4ME  01 

N-LnTFMI'  SlRlJC.  (K»M  2/3) 
7 -HE  I GHT  <M>  Ver  t  A* is 
PSI  -NON! 

CT?  SLOPE -NO  DATA 


PRIl  AT  7  1  • 
PSlt  AT  z?.~ 
PHIZ  AT  /J* 
PSI?  AT  72* 


0  .  03914? 
(I  .  020(194 
0  .  021792 
II  -  0 1  ?  1  39 


BOWFN  RATH) 
(no  unito 
0 . 041 


•  GF NEPAL  ((.INSTANTS: 


MtRCELLAN!  OUS 


VON  K ARMAN 

f.rjNSTAN  r 

<Nn  units) 
(I  ,  4 


GRAVITATION 
AECEI  ERA! ION 
(M/ser  2) 

V . 7959 


PROF  IL  E 
TIJR  PRANDTl 
NUMBER 
(1 .74 


PROF  II  F 
TUR .SCHMIDT 
NUMBER 
0 . 74 


BUI  K 

SF  N  HF  AT 
1RANSF  .COF  F  . 
0 . 9?E -03 


BULK 

MOISTURE 
IRAN5F  COLF 
1 . 32E-03 


AIR  DENSITY 

(Kg/«3  ) 

1  2323 


«  GF  Nf  RAL  NOI  F  5  : 

Accuracy  Imitation  exceeded  for  neasurrMent  #f  Profile  Slope  and/or  Partial  Derivative. 
I'.onp  v  t  a  i  i  on  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcol  • /Kg  Kel  ) 

?  4IY.7F  02 


SMl  -5H2-  ♦/-  OUf  3  Kq/Kq. 
P  IK  1  -P  TK 2=  ♦/  .  OOB  Kel  . 


UATER  LAI  HEAT  VAP 
<  1  Tc.  a  1  /Kg) 

W0J9E  ns 


»  CONTINUED  ON  NEXT  PAGE 

k 
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RUN  NUMBER 

:  7905(150400 

MARINE  SURFACE  LATCR 

PRINT  DATE: 

11  JUN  I960 

START  T IMF 

:  4:  9:50  PUT 

NRl  MICROMETEUROLOGY 

DATA  SAMPLING  RATE  (ALL  C 

HANNiLy):  6/M 

n 

START  DA  IE 

5  May  1979 

(DAY  125) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERICD:  30 

Min 

ESTIMATED 

MICRUMF  IEOROLOGICAL  P  AH  AML.  1  LRU  AT  TEN  METERS: 

AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TFMP.STRUC. 

BAR  PRES. 

BULK  Wl  TEMP  AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  IfcMP 

V.PUJ-WI  TEMP 

(Celsius) 

( Meter  /sec  ) 

(  Cel  s  1  11%) 

(Kel . *M-2/3 ) 

(Mil  1 ibar ) 

(Celsius) 

(Kel v in ) 

(Kelvin) 

(Kelvin) 

(Kel vin ) 

12.271 

8.70 

10.28 

NO  DATA 

1014.56 

13.193 

-0.922 

-0.824 

0.416 

0  514 

HEIGHT 

POT. TEMP. 

VIH.TtNP. 

V.POT. TFMP . 

ABS .HUMID . 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES . 

S.VAP .PRES  . 

REF .INDEX 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

(  K  q  /  n  3  > 

(Percent) 

(Kq/Kg) 

(Millibars) 

(Mill ibar s ) 

(Kel . nM-2/3) 

10.00 

12.369 

13.609 

13.707 

9 . 5Q5E-Q3 

87.63 

7.712E-03 

12. 521 

14.280 

NO  DATA 

BULK  AERODYNAMIC  CALCUt  ATIONS  BASED  ON 

ABOVE  ESTIMATED  VAJ  UES  AT 

TEN  MFTERS 

(FR1EHF  ET  AL , 

978)  : 

INF  FRRED 
STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
0,04fa  AT  GHH 

GEOMF  TRIG  MEAN  HEIGHT 
(Meter )  GMM-(  / 1  *Z2 ) 1/2 
12.99 


Z/L  AT  GHH 
-0  .  0  56 

Z/L  AT  10  METERS 
-0 , 043 

HGN IN-OBUKHOV  LENGTH 
(Meters) 

-2332E  0.' 


FLUX  PARAMETERS 
(♦"UP ,-^DOUN) 

INFERRED 

SCALING  PARAMETERS 

INFERRED  MEAN  VERTICAL 
VFLOCIT Y  COVARIANCE 

MISCELLANEOUS 

MOMENTUM  FLUX 
(Nt/n2> 

-1  . 12E-01 

FRICTION  VELOCITY 
(Meters/sec ) 

3. 019E-0T 

WITH  LONG.  VELOCITY 
( Meter 2/sec2 ) 

-9 . 1 14E-02 

AIR  DENSITY 
( Kg/*3 ) 

1 .2325 

HUMIDITY  FlUX 
(Kg/sec  «2> 

? .  29E  05 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-6. 153E  05 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 
2.289E-05 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel  . ) 
2.4167E  02 

L AT. HE AT  FLUX 

(Uatis/n2) 

S.66E  01 

scaling  pot. temp. 

(Kelvin) 

-2.847E-0? 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

8 . 594E-03 

WATER  L AT. HEAT  VAP. 
(ITc  al./Kg) 

5.9037E  05 

SEN.  HEAT  FLUX 
< Wat  ts/n2) 

1.07E  01 

ROUGHNESS  LENGTH 
(Meters) 

8.226E-05 

VAP .PRES , AT  WT  LEVEL 
(Millibar ) 

15.196 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/M?) 

1 . 37E  01 

DRAG  COFF.AT  10  MFTERS 
(Dinensionless) 

1 .204E-03 

ABS. HUMID. AT  UT  LEVEL 
(Kq/«3) 

1  .  150E-02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/h2) 

8. 1 OE  Qt 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1015.76 

BOWEN  RATIO 
(nn  units) 

0  .  189 


MFASUREMFNT  ERROR  ANAL YSIP  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TUP  ROW  ARE 

PRQr ILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

VALUES. 

,  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  ■♦• 

»r--; 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FlUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

177% 

177% 

96% 

157% 

157% 

10% 

129% 

314% 

48% 

109% 

109% 

68% 

96% 

1 9 1 X 

1V1X 

46% 

48% 

119% 

10% 

37% 

167% 

23% 

71% 

142% 

43% 

40% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


791)5050400 
4:  9  :  'i0  PST 
5  May  1979  (DAY  1?5> 


MAR  INF  SURFACE  LAYER 
NRl  MICROMETEUROlOGY 
SAN  NICOLAS  ISLAND ,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE.  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROF  ILF  AND  BULK  At  MODYNAMIC  DFR1VFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  T HE  LOWER  LIMIT  Of  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INI  1 . 


STABILITY 


FLUX  PARAMETERS 

<  *=»UP  , -»DC1WN)  SCALING  PARAMETERS 


GRAD.R ICHARDSON  NUMBER 
(t=SNhi«*,  --Unstable) 
-0.025  TO. 02  I  AT  CNH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z 1  *  Z2  > 1 /2 
12-99 

Z/L  At  GMH 

D.031  10.021 

//L  A)  10  METERS 
-O  .  024  too?) 

MONIN  OBUKHOV  LENGTH 
(Meters ) 

-4.2O0E  02 


MOMENTUM  FlUX 

(N  t/n2) 

-I..VK-9I  ( 6.0F-02) 

HUMIDITY  FLUX 

<Kq/sei  n2> 

2.40F-Q5  I8.UE-06] 

i AT . HE  AT  FLUX 

(Wat  ts/«2> 

6.08E  01  I2.0F+011 

SEN .HEAT  ELUX 

(U*Ms/«2) 

7.42F  00  t  3 . 0t*00 ! 

SKY  ANQ  SOLAR  HF  A  T  FlUX 

<W4tts/n2) 

137E  0  1  Ii».0EtOll 

1IITAL  HEAT  BUDGE  T  E  LUX 

<  Wat  l*/n2  ) 

H.33E  01  I  3 . 0E ♦ 0 1 ) 

Bowr n  rat  hi 

(mo  anils) 

0.138  |tl.  081 


FRICTION  VELOCITY 
< Meter s/sec  ) 

3  289E-01  16.CE-021 

SCALING  SPEC.  HUM  ID. 
(Kq/Kq ) 

-G  .23VF-05  t  3 . 0 1  -051 

SCAI  INC  POl  .  TEMP  . 
(Kelvin) 

-1.599E-02  I2.0E-021 

ROUGHNESS  LENGTH 
( He«**rs> 

1.264E-04  [6.0E-05J 

DRAG  COFF.AT  10  METERS 
(Meters) 

1  .4 ■•'HI  (4 . 0E -04  J 


DM  F  FRENI  I  Bl  IWtlN  THE  PRO!  ILE  AND  BULK  AFRGDYnAMIC  DERIVED  PARAMETER  VAI  UE  S  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  f-OMPOSlTF.  VAI  UE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  l  ARCER  )  .  ALL  VAI  HES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or": 


CRAD  RICH, 

It  L 

MOMENTUM 

LAT.  ML  At 

SI  N.Mf  AT 

sky  RAD 

TOTAl  HEAT 

BOWEN 

FRICTION 

SCL  SPFC 

SCL .POT  • 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  OH 

FlUX 

FLUX 

FLUX 

FLUX 

FI  UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF  . 

79% 

70% 

28% 

17% 

52% 

0% 

7% 

56% 

13X 

2% 

56% 

46% 

331 

END  OF  DATA  RUN 


257 


MARINE  SURFACE  LAYER  HI CRONE IEOROI OCICAL  EXPERIMENT 


NAVAL  RESEARCH  LAPORATORr 
ATMOSPHERIC  PHYSITS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

a  *  #  *  MICROMETf  OROI  OGICAL  DATA  «  *  *  « 


RUN  NUMBER: 

790505Q430 

PRINT  DATE : 

1  l  JUN  198U 

START  TIME: 

4:40:10  PST 

DATA  SAMPl  ING  RATE  (ALL  CHANNL  1  6 )  :  (,/H 

n 

F  ND  TIME: 

5:10:20  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

5  May  1979 

(DAY  125) 

NOME  MCI  A1URE 

1-UPPFR  LEVEL,  2-LOWER  Li 

VEl. 

*  ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC  > 

No  .  00 

No  .  01 

No  .  02 

No  .03 

No  .  04 

No  -  05 

No  06 

No  07 

No  .  08 

VOLT. REF  .A 

TEMP .STRUC. 

TEHP. STRUC. 

2  DEW  POINT t 

DtW  P0INT2 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES  2 

SKY  RAD 

6.20S 

0.000 

0 . 001 

5.122 

5.131 

5.044 

4  011 

4  710 

-0 . 087 

No  .  1  0 

No  .  1 1 

No .  12 

No  .  1  3 

No  .  i  4 

No  .15 

No  .  1  6 

No  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

Zero  rle . 

SPARE  A 

SPARF  B 

VOi  T  .  REF  .  D 

3.516 

3.791 

2.503 

0.001 

0.001 

0 .001 

0  0  0  1 

t,  205 

a  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) . 

ESCARPMFN  T  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECT  IONS 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DPIFCAL 

DP  IT  CAi 

WTBFCAL 

WS1  l  C 

AIR  TEMP . 1 

AIR  TEMP.? 

HEIGHT /LENGTH 

PATH ( Me  ter  s ) 

(Volts) 

(Volts) 

(Volts) 

.  C  o  e  f  f 

1411  122308 

1421  12 1238 

0.197 

67 

0  .  nuv 

0.000 

0.000 

u  vv;* 

a  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENG  IN) E  R INC  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT .REF . DF V 

VOLT  REE .DEV 

ZERO  RFF  .DF.V 

AC  VOL  1  FLUX 

AC  FREQ. FLUX 

AC  VOLT 

(No . scans ) 

(No , scans) 

(No .scans) 

A ( No . ) .005V) 

B<No . ) . 0  05V  > 

(No .  >  .  002V) 

(No  >5V) 

(No .  > IHt  > 

(  VAC  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.0 

no  .  nv 

W I NO  DIP. 


AL  FREQMINC.Y 
t  Ml  > 

*.y .  79 


*  OBSERVED  MICROMETEOROl OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  GSCARPHFNT  CORRECTIONS)  TRANSLATED  INTO  f N(lNl F R IN..  UNITS 


AIR  TEMP . 1 

WIND  SPEEDl 

DEW  POINT  1 

TEMP  STRUC . 1 

WIND  DIR . 

BAR  PRES  .  1 

SKY  RAD 

Bin  k  WT  1 1  r.P 

flf.AN  AIR  1 EMP 

(Celsius) 

(Meter /sec  > 

(Celsius  > 

(Kel . xM-2/3 ) 

<  Dey  True) 

(Mill ibar  ) 

(Watt /*? > 

(Celsius) 

■'  Ke  i  v  in  J 

12.231 

9.71 

10.27 

NO  DATA 

323.4 

10)3.54 

1  21 E  01 

M  .  171 

285.43  / 

AID  TEHP. 2 

WJND  SPFFD2 

DEW  POINT? 

TEMP. STRUC .2 

TIDE  TABLt 

BAR  PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kei  . xH- 2/3  > 

(Meter  MSL ) 

(Millibar  ) 

12.324 

8.96 

10.26 

NO  DATA 

0.24 

1014.64 

•  CALCULATED 

MICROMFTEOROLOGICAL  PARAMETERS : 

HEIGHT,  Z1 

POT. TEMP. 1 

VIR.TFMP  .  1 

V.POT.TFMP . 1 

ABS. HUMID. 1 

REL .HUMID. 1 

SPEC. HUMID. 1 

VAP  PRFS . 1 

S .VAP .PRES. 1 

RE)  INDE*  1 

( Me  t  er  % ) 

(Celsius) 

(Celsius) 

( Cel  si  us) 

(Kg/n3> 

(Percent ) 

(Kq/Kq) 

(Mi 1 1 i bar  > 

(Mill  (bar  ) 

( Kel  «M  2/3  > 

18.35 

12.411 

1 3 . 568 

13.748 

9.489E-03 

87.79 

7.705E-03 

1?  498 

14.236 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP. 2 

VIR . TEMP .? 

V.POT . TEMP .2 

ABS. HUMID.  2 

REL  HUMID. 2 

SPFC  HUMID. 2 

VAP  .PRES.;? 

S.  VAP  PRES  2 

ref  index  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percen  t  ) 

(Kq/Kq  > 

(Millibar) 

(Millibar) 

(Kel  . xM  2/3  * 

9.20 

12.414 

13,661 

13.751 

9 . 493E-03 

87 . 23 

7  703E-03 

12.508 

14.339 

NO  DATA 

«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


79051)50430 
4:40:10  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROME  TEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  i960 

DATA  SAMPLING  RA1 E  (ALL  CHANNLLS):  6/Min 
DATA  AVERAGING  PERIOD-  30  Mjn 
NOMENCLATURE:  l*UPPER  LEVEL,  2*1  OWER  I  EVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  UAIUE8  < BUS I NGFR , 1973) : 


STABILITY 


FLUX  PARAMETERS 
(*»UP  ,  --DOWN) 


SCALING  PARAMETERS 


PROf  I L  E  SI  OPES 

PARTIAL  DERIVATIVES  <  *= INCR  WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(♦*Stable,-=Un  stable ) 
-0.004  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z I *Z2 ) 1 /? 
12.99 

Z/L  AT  GMH 
-0.006 

Z/L  AT  10  METERS 
-0.004 

Z/L  AT  ZJ 
-0  .  00H 

Z/L  AT  Z2 
-0  .  004 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.240E  03 


MOMFNTUM  FLUX 
(Nt/n2) 

42E-01 

HUM  DITY  FLUX 
(Ky/sec  m2) 

3 . 47E-05 

LA r. HEAT  FLUX 
(Wat  ts/n2> 

H. 57E  01 

SF  N  .  HEAT  FI  UX 
(Watts/n2> 

3.51E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/M?> 

I .  21 E  01 

TOTAL  HFAT  BUDGET  FLUX 
(Wat  t*/«2) 

1.01E  02 


FRICTION  VELOCITY 
( Me rers/s*c ) 
4.435E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg ) 

-6. 344E-D5 


SCALING  POT .  TEMP . 
(Kelvin) 

-6.344E-03 


ROUGHNESS  LENCTH 
(He  term ) 

3 . 1 99E-04 


DRAG  COEF .  AT  1 0  MF TERS 
(Dinensiofilns) 

• .  S22I  •).( 


GENERAL  FORM : DN/ DZ* 

I  (NJ  -N2)  J/Il.n  (7)/Z2)« 
( Z1 *Z2 ) 1 /2I 

N=WIND  SPEED  <M/sec> 
Z-HEIGHT  (Meters) 
DWS/DZ=  B.35E-02 


N=SPEC .HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z*HF. 2GNT  (Meters) 
DPT/DZ*  -8 . 92E-04 


GENERAL  FURM  :  '  N  '  SLOPE  - 
I  (Ln2l  -PS1  )-(  LnZ2-PSI  »  I  •' 

INI -N2 ) 

N=  W I ND  SPEED  (H/*t?r> 

Z  =  HEIGHT  (M)  Ver  r  .Axis 
PS1*PSI1 

WS  SLOPF  =*  9.02E-01 

N*SPEC  HUMIDITY  (Kq/Kq) 
Z*HF IGHT  (M)  Vert .Axis 
PS  I =P  S I  2 

5H  SI  OPE  =  -8  52F.  03 

N-POT . TEMP . (Kelvin) 

Z-  HEIGHT  (M)  Vert  Axis 
PS  I =PS1 2 

PTK  SLOPE  B.52E  01 

N*LnTEMP  , STRUC  .  (KxM-2/3) 
Z*HE IGHT  (M )  Ver  1  Axis 
PS I “NONE 

CT2  SLOP£*NO  DATA 


PSil  AT  Z  l> 
PSI1  AT  Z2: 
PS  12  AT  Zt- 
PSI2  AT  Z2< 


0.029612 
0 . 0151  16 
0 .017945 
0.0091 17 


BOWEN  RATIO 
(no  units  > 

0  ,  041 


•  GENERAL  CONSTANTS: 


MJSCELLANf  OUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 .4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 , 795V 


profile 

TUR . PRANDTL 

NUMBER 

0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BULK 

SEN  HEAT 
TRANSF .COEF 
0 .92E-03 


BULK 

MOISTURE 
TRANSF .COEF 
1 , 32E-03 


AIR  DENSITY 
(Kg/n.t ) 

1  2321 


•  GENERAL  NQTF'i: 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(Ileal . /Kq  Kel  ’ 
2.4K.6I  02 


SHI -SH2*  ♦/-  .  O0F  -3  Kq/Kq 
PTK 1 -PTK2-  ♦/-  .008  Kel . 


WATER  LAI .HEAT  VAP . 
<  l  Teal  /Kq  ) 

S.9037E  05 


a  CONTINUED  ON  NfKT  PAGE 
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RUN  NUMBFR:  7905050430 

START  TIME;  4:40:10  PS  1 

START  DATE:  5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICR OMETEOHOLQCY 
SAN  NICOLAS  ISLAND,  CAl 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNH.S):  6/Min 
DATA  AVERACINC  PERIOD:  30  Mm 


AIR  TEMP, 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-W1  TEMP 

(Celsius) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3 ) 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin  > 

(Kelvin) 

(Kelvin) 

12.313 

9 . 05 

10.26 

NO  DATA 

1014 ,54 

13. 171 

-0.859 

-0 . 761 

0.479 

0  .  577 

HEIGHT 

POT. TEMP . 

VIR . TEMP . 

V. POT. TEMP . 

ABS. HUMID , 

REL. HUMID, 

SPEC. HUMID. 

VAP .PRES . 

S.VAP .PRES. 

REF  .  INDEX 

(Meters) 

(Celsius) 

(Celsius ) 

(Celsius) 

(Kg/*3) 

(Percent ) 

(Kg/Kq  > 

(Mil 1 ibar  s ) 

(Mi  1 1 ibars ) 

(Kel . *M -2/3  > 

10.00 

13.411 

13.650 

13-748 

9 . 493E-0  3 

87.30 

' . 70  3E-03 

12.507 

14.327 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦*UP,-3DOWN> 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


C.RAD. RICHARDSON  NUMBER 
(♦-St  able, -“Unstable) 
-0.038  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH«(Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 . 047 

Z/L  AT  10  METERS 
-0.036 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2.78BE  02 


MOMENTUM  FLUX 
(Nt/«2> 

-l  .24F-Q1 

HUMIDITY  FLUX 
<Kq/sec  it?) 

2.3BE-05 

LAT.HFAT  FLUX 
(Watts/«2) 

5.88E  01 

SEN  .  HEAT  FLUX 
<Uatts/»2> 

1.04F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wa  T  ts/n?) 

1 . 2 1 E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/r»2> 

8. 13E  01 


FRICTION  VELOCITY 
( Meters/sec ) 

3. 171E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6 . 085F-05 

SCALINC  POT. TEMP. 
(Kelvin) 

-P.62BE-02 

ROUGHNESS  LENGTH 
(Meters) 

9.840E-05 

DRAG  COFF.AT  10  METERS 
(Dinensionless) 

1 .227E-03 


WITH  LONG.  VELOCITY 
<Meter2/sec2 ) 

-1  .  006E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

2. 37BE-05 

WITH  POT .TEMPFRATURE 
( Meter  Kel , /sec  ) 

0. 33JE-03 


AIR  DENSITY 
( Kg/n3 > 

1 .2323 

AIR  SPECIFIC  HEAT 
< JTcal ./Kg  Kel . ) 
2.4166E  02 

WATER  LAT.HEAT  VAP . 
(ITcal./Kq) 

5.9035E  05 

VAP , PRES. AT  WT  LEVEL 
(Millibar  ) 

15.174 

ABS. HUMID. AT  WT  LFVEL 
<Kg/n3) 

1  .  148E-02 

BAR .PRES. AT  UT  I  EVEL 
(Millibar ) 

1015,74 


BOWEN  RATIO 
(no  units) 
0.177 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VAL.UFS  ARE  APPROXIMATE  AND  ARE  •■•or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SF  N . HEAT 

SKY  RAD. 

10TAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL  POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FLUX 

ft  UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

I.  OFF 

170% 

170% 

87% 

152% 

152% 

11% 

129% 

305% 

44% 

109% 

109% 

64% 

87% 

196% 

196X 

46% 

48% 

124% 

1  1% 

38% 

172% 

23% 

71% 

14  7% 

4.3% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050430 
4:40:10  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  <  ALL  CHANNELS):  (,/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  R  Ul  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  7  HF.  ABOVE  RESPECTIVE  Mt  ASURl  ME  NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  J : 


STABILITY 


FLUX  PARAMETERS 

<+=UP ,-=DOUN>  SCAI  ING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦■Stable, --Unstable) 
-0.0S0  10.02)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Zt «Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.025  10.02] 

Z/L  AT  10  METERS 
-0.019  10.02] 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-5.249E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1.65F-01  (6.0E-02J 

HUMIDITY  FLUX 
<Kg /sec  nP> 

2.64E-Q5  18.0E-06J 

LAT.HFAT  FLUX 
(Uatts/«2> 

6.52E  01  I2.0E+01I 

SEN. HEAT  FLUX 
(Wat  ts/n2 ) 

7.31E  00  ( 3 . 0E  +  0 0 1 

SKY  AND  SOLAR  HEAT  FLUX 
( Ua  t  ts/n? ) 

1  . 21E  01  [?. 0E  +  01 1 


FRICTION  VELOCITY 
(Meters/sec  > 

3.607E-0I  I6.0E-02J 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6.187E-05  13.0F.-05) 

SCALING  POT. TEMP. 
(Kelvin ) 

-1.483F-02  I2.0E-021 

ROUGHNESS  LENGTH 
<  Meters ) 

1.677E-04  16. OF -051 

DRAG  COFF.AT  10  METERS 
(Meters) 

1  o'A4t-  -u.t  (  4  .  OF -04  1 


TOTAL  HEAT  BUDGET  FLUX 
(Wat ts/«2> 

B.58F  01  13.0E401  ) 

BOWEN  RAI  IO 
(no  unit*) 

0.120  (0.08) 


•  DIFFERENCE'  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  CITHER  I  HI 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASURF.Mf  NT  UNCERTAINTY  VAl  UE  (WHICH  E  VFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAL  Uf  S  ARL 


LISTED  IN  i 

GRAD. RICH 

PERCENT  DIFFFRENCF  AND 

Z/L  MOMENTUM 

ARE  "♦nr--: 

LAT.HFAT  SLN.HFAT 

SKY  RAD. 

TOTAL  HE A1 

BOWFN 

FRICTION 

SCL .SPEC 

SCI  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RAT  in 

VUCir.il  Y 

HUMIDITY 

TEMP 

1  C  NG  1  H 

»  HE  F 

84% 

79% 

38% 

23% 

47% 

OX 

13% 

55% 

18% 

2% 

50% 

60% 

♦  •. 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROHF TEOROLOGICAL  EXPERIMENT 

NAVAt  RESEARCH  LABORATORY 
ATMQ5PMER l C  PHYSICS  BRANCH 
MAR  INF  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •»  *  »  HTCROMt  TEOROLOGICAL  DATA  •  •  *  « 


R  UN  NUMBER  : 

7905050300 

PRINT  DATE: 

11  JUN  1 9B0 

START  TIME: 

5: 10; 30  PST 

DATA  SAMPLING 

RATE  (ALL  CHANNELS):  6/Min 

END  TIME: 

5:40:40  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

5  May  1979  (DAY  125) 

NOMENCLATURE: 

1 -UPPER  LEVEL,  2-LQWER 

LEVEL 

ANALOG  CHANNEL  HAW  DATA  (AVERAGE  VDC): 

No  .  (Ill 

No. 01  No. 02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  . 

VOI.  T  .REF  .A 

TF-ilP  .SI  RIJC  .  1  TEMP .STRUC. 2 

DRW  POINT  1 

DfW  POINT? 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY 

6.205 

0.000  0.001 

5.083 

5.094 

5.757 

5.466 

4.923 

0 

No  .  1  U 

No . 11  No  .  12 

No. 13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

HULK  UT  1EMP 

AC  FHtQUtNCY  AC  VOI  I  AGE 

MANUAL  FLAG 

ZFRO  RFE. 

SPARE  A 

SPARE  B 

VOLT .REF. B 

3.5U0 

3.695  2.504 

0  .  001 

0  .  001 

0.001 

U  .  00! 

6.205 

DIGITAL  CHANNFl.  RAW  DATA  (AVERAGE): 


ESCARPMFNT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No . I  No . 2 

AIR  TEMP  .  !  AIR  Tl MP . 2 

141!  123069  1421  12*3905 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT/LENGTH  PATH(Heters)  (Volts) 
0.199  68  -U.009 


DP  ?F  Cal 
(Volts) 
0.000 


UTBFCAL  US1EC 

(Volts)  <  Coef  f .  > 

0.000  0.992 


No  .  09 
WIND  DIR. 
5.  J06 


US2EC 
(Coeff . ) 
0.949 


SYSTEM 

HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL 

FLAG 

ERROR  COUNT 

DATA 

BASE 

VOLT ,RFF .DEV 

VOLT. REF. DEV 

ZERO  REF . DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scan*) 

(No .®cen»> 

(No  . 

scans) 

A  <  No . ) . 005V ) 

B( No . > . 005V) 

(No . > .002V) 

(No . >5V> 

(No . >1Hi ) 

(VAC) 

(Hi  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.0 

59 , 69 

OBSERVED  MICROMETEOROL  OG1CAI  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  FSCARPhFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TEhP.t 
(Celsius) 
12.307 

WIND  SPEF.Di 
<  Meter /sec  > 
11.  0B 

DEW  POINT  1 
(Celsius) 
10.03 

TEMP . STRUC . 1 
(Kel . xh-2/3) 

NO  DATA 

WIND  DIR. 

( Deg .True) 
325.4 

BAR .PRES . 1 
(Millibar) 
1013,73 

SKY  RAD. 
(Watt/w2) 
-2.09T  01 

BULK  WT  TEMP 
(Celsius ) 

13. 155 

MEAN  AIR  TEMP 

(Kelvin) 

285.509 

AIK  TEMP. 2 
( Celsius) 
12.391 

WIND  SPEED2 
(Meter /sec ) 
10.16 

DEW  P11INT2 
(Celsius) 
10.04 

TEMP .STRUC. 2 
(Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.22 

BAR .PRES. 2 
(Millibar) 
1014.83 

CALCU!  ATEO 

MlCRflMETEGHULOGICAL  PARAMETERS: 

HEICHT,  Z1 
<  Me lers) 

IB.  35 

POT .TEMP . 1 

(Celsius) 

12.487 

VIR .TEMP  .  1 

(Celsius) 

13.623 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kq/fi3> 

13.803  9 . 340E-03 

REL .HUMID. 1 
(Percent ) 
85.99 

SPEC . HUMID  - 
(Kg/Kg) 

7 . 584E-03 

1  VAP, PRES. 1 
(Millibar ) 
12.305 

S  .  VAP .PRES . 1 
(Mi  1 1 ibar ) 
14.310 

REF. INDEX  1 
(  Kel  .  iM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

PUT. TEMP .2 
(Celsius) 

12 . 481 

VIR  ,  TF.MP  .2 

(Celsius) 

13.708 

V. POT. TEMP. 2  ABS. HUMID. 2 
(Celsius)  (Kg/n3) 

13.798  9.352E-03 

REL .HUMID. 2 
(Percen  t ) 
85.56 

SPEC. HUMID. 
(Kg/Kq  ) 

7 . 5B8E-03 

2  VAP .PRES. 2 
(Millibar ) 
12,324 

S . VAP . PRES. 2 
(Mi  1 1 ibar  > 

14 . 405 

REF. INDEX  2 
(Kel . *M-2/3> 
NO  DATA 

CONTINUED  BELOW 


HUN  NUMBFR 
START  TIME 
START  DATE 


7905050500 
5:10:30  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PFRIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-lOWER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVEO  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.UITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable,  -  -Unstable) 
-0.003  AT  GMH 

GFOMETR IC  MEAN  HEIGHT 
(Meter)  GMH- ( Z f #Z2 > 1 /2 
12.99 

Z/L  AT  GMH 
-0  .  004 

Z/L  AT  10  METERS 
-0 . 003 

Z/L  AT  Z1 
-0 • 005 

Z/L  AT  72 
0 . 003 

MON IN- OBUKHOV  LENGTH 
( Meter  » > 

-3.343E  03 


MOMENTUM  FLUX 
(Nt/n2> 

-3.59E-01 

HUMIDITY  FLUX 
(Kg/sec  <*»2> 

4 .1  '-05 

LAT.HEAT  FLUX 
(  Wa  t  ts/n2 ) 

1.04E  02 

SEN. HEAT  FLUX 
(Wat t  s/«2  ) 

4.25E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Watt»/«2> 

-2.09E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Ua  t  t*/n2 ) 

8.72E  01 


FRICTION  VELOCITY 
( Meters/sec ) 
5.394E-01 

SCALING  SPEC ■ HUMD , 
(Kg/Kg ) 

-6. 31  BE -05 


SCALING  POT.  TEMP. 
(Kelvin) 

-631BE-03 


ROUGHNESS  LENGTH 
(Meters) 
6.200E-04 


DRAG  COEF .  AT  10  METERS 
(Di«en»ionle*s) 

2.799!  03 


GENERAL  FORM : DN/DZ- 
I (N1-N2) I/ILn (Zl/Z2)« 
(Z1«Z2) t/21 

N-WIND  SPEED  (M/»ec> 
Z-HEICHT  (Meters) 
DWS/DZ-  1.02E-01 


N-SPEC  .HUMIDITY  (Kg/Kg) 
Z-HFIGHT  (Meter®) 
DSH/DZ-  -8.92E-06 


N-POT . TEMP. (Kelvin) 
Z-HEIGHT  (Meter®  > 
DPT/DZ-  -8.92E-04 


GENERAL  FORM:  N'SLOPE* 
l (LnZl -PSI)-(LnZ2-PSl ) 1/ 
INI -N2 ) 

N-WIND  SPEFD  (M/sec  > 
Z-HEIGHT  (M)  Vert  .Ans 
PSI-PGIl 

WS  SLOPF  =  7.42E-01 

N-SPEC .HUMIDITY  (Kg/Kq) 
Z-HE1GHT  ( M >  Vert  Aiis 
PSI=PSI2 

5H  SLOPE-  -B  56E  03 

N-POT.TEMP. (Kelvin) 
Z-HE1GHT  (M)  Vert  Axis 
P5I-PSI2 

PTK  SLOPE-  -8.56E  01 

N=LnTEMP .STRUG . <K«M  2/3 > 
Z-HEIGHT  (M)  Ver  t  An® 

P  S I -NONE 

CT2  SLOPE -NO  DATA 


PSI1  AT  l 1-  0,020077 
PSI1  AT  Z2-  0.010190 
PSI2  AT  Zl-  0.012129 
PSI2  AT  Z2*  0.006136 


BOWEN  RATIO 
(no  units) 

0  .  041 


GENERAL  CONSTANTS;  MI SCELL AN!  OUS 


VT1N  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTl 

TUR  SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/»ec  2) 

NUMBER 

NUMBER 

TRANSF.COf F 

TRAN8F.C0EF . 

(Kg/«3  ) 

(1  .  4 

9.7959 

0.74 

0 .74 

0  92E-03 

1  32E-03 

1  .2321 

GENERAL  NOTES: 

Accuracy  lifilt.it  ion  exceeded  For  eeasur  enen  t  of  Profile  Slope  and/or  Partial  Derivative. 
Conp u tot i on  executed  by  in®ertion  of: 


AIR  SPECIFIC  HEAT 
(Ural  /Kq  Kel  .  > 
2.4164E  02 


SH1-3H2-  ♦  /-  . 0BE -3  Kg/Kg. 
PTK!  -PTK2-  ♦  /-  . 00B  Ke! . 


WATER  LAT.HEAT  VAP 
(ITcol  /Kg) 

3.9033E  05 


CflNflNUlD  ON  N!XT  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905050500 
5:10:30  PST 
5  May  1979  (DAY  t?5> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  MI  LR ,')MET  F  UROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
12.380 

HEIGHT 
( Meters) 
10.00 


WIND  SPEED  DEU  POINT 
<  Me  ter  /sec. )  (Cels' us) 


POT .TEMP . 
(Celsius) 
12 . 478 


VIR .TEMP . 
(Celsius) 
13.698 


TEMP . STRUC .  BAR. PRES. 
(Kel . nM-2/3 )  (Millibar) 
NO  DATA  1014.73 

V. POT. TEMP.  ABS. HUMID. 
(Celsius)  (Kg/«3) 
13.796  9.351E-03 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  UT  TEMP  AIR-WT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V. POT-WT  TEMP 


(Celsius) 

13.155 

RLL .HUMID. 
(Percent ) 
85.61 


(Kelvin) 

-0.775 


(Kelvin) 

-0.677 


(Kelvin) 

0.543 


(Kel vin ) 
0.641 


SPEC. HUMID.  VAP.PRES. 


S.VAP.PRES.  REF. INDEX 


10  00  12.478  13.698  13.796  9.351E-Q3  85.61  7.588E-03  12.322 

ll‘  AERODYNAMIC  CAl  CULAT IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1970): 


(Millibars)  (Mllllber-s)  (Kel  ,  *M-2/3> 


INFERRED 

STABILITY 


CRAD -R ICHARDSON  NUMBER 
(♦-Stable, --Uns table) 
-0.023  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH= ( Z 1 *Z2 >1 /2 
12.99 

Z/t  AT  GMH 
-0 . 029 

Z/L  AT  10  METERS 

0.022 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-4.447E  02 


FLUX  PARAMETERS 
( ♦=UP , -=DOWN ) 


MOMENTUM  FLUX 
(Nt/«2> 

-1 . 70E-0 1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.88E-05 

l  AT. HEAT  FLUX 
<Watts/«2> 

7.11E  01 

SIN.  HE  AT  FLUX 
<Uatts/n2> 

1 .05E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wa  t  ts/«2) 

-2.09E  01 

TOTAL  HEAT  BUDGET  FLUX 
<U«tts/n2> 

6.07E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter s/»ec ) 

3 . 714E-Q 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6 .289F-05 

SCAL ING  POT . TEMP . 
(Kelvin) 

-2.260E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .727E-04 

DRAG  COEF.AT  10  METERS 
(Din«.nsionless) 

1 .308E-O3 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Meter2/sec2  > 

-1 .379E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2 . B70E-Q5 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  ) 

B. 391E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/«3 ) 

1 .2324 

AIR  SPECIFIC  HEAT 
(ITcal . /Kg  Kel . 1 
2.4164E  92 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

59031E  05 

VAP .PRES. AT  UT  LEVEL 
(Millibar  ) 

15.161 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3) 

1 . 147E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1015.93 


BOWIN  RATIO 
(no  units,) 

0  ,  147 

Mfc  ASUREMf  N I  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES, 

I  OP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


CRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL.POT. 

ROUGH  . 

DRAG 

NO. AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

C.OEF  , 

165* 

J65X 

B2X 

1492 

149* 

8% 

120* 

298* 

41* 

1  08* 

108* 

61* 

82* 

204* 

204* 

46* 

47* 

132* 

0* 

35* 

179* 

23* 

70* 

155* 

43* 

40X 

CONTINUED  BELOW 


RUN  NUMBER:  7905050500 

START  TIME:  5:10:30  PST 

MART  DA  ( E :  5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYFR 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PHllflLt  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THF  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1  : 


FLUX  PARAMETERS 
(♦*UP, -*DOWN> 


SCALING  PARAMETERS 


CRAD. RICHARDSON  NUMBER 
(♦-Stable,-*  Un  •.table) 
(i.0t;>  (fl.021  AT  GMH 

CFOrtlTHlC  MEAN  HEIGHT 
(Meter)  GMH- <  Z 1 »Z2 ) 1 /2 
12.79 

Z/L  A I  GMH 
-0.015  TO. 02) 

//L  A I  10  METERS 
0.012  (0.021 

MON  IN -OBUKHOV  LENGTH 
(Meter  ) 

U.544E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-2.38E-0I  T6.0E-02) 

HUMIDITY  FLUX 
(Kq/sec  n2) 

3.19F-05  I8.0E-06J 

LAI  .HEAT  FLUX 
(Uatts/«2) 

7.89E  01  1 2 . OE  +  0 I  1 

SEN. HEAT  FLUX 
(Watt*/*?) 

7.55E  00  l 3 . OE  +  0  0  J 

SKY  AND  SOLAR  HFAT  FLUX 
<Watts/«2) 

-2, 09E  01  12. 0E  +  01  1 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n?) 

6 . 6Vf  oi  I3.0e+0il 

BOWEN  RATIO 
(no  unit*) 

0  107  cn.OB) 


FR  ICTION  VELOCITY 
( Meter  s/sec ) 

4.320F'D1  I6.0E-02J 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-  6 .300 F.' 05  I  3 . 0F.-O5 1 

SCALING  POT . TEMP . 
(Kelvin) 

-l . 302E '0?  12.0E-021 

ROUGHNFSS  LENGTH 
( Meters ) 

3 . 580F-Q4  I  6 . 0E -05 1 

DRAG  COEF.AT  10  MFTERS 
(Meter s> 

J.79BI  u.i  l  4  ■  QE-04 1 


DIFFERENCE  BL  TWEEN  THE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  UEIGHTEO  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD,  TOTAL  HEAT  BOUFN  FRICTION  SCL.SPEC  SCL.POT.  ROUGH  DRAG 

NO.  AT  I.MH  AT  1  OM  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  t  ENG  T  H  LOEF  . 


•  tMD  OF  DATA  RUN 


MARINE  SURFACE  LAYER  HJCROHE  FEQRGl  00 I CAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  INF  ATMOSPHERIC  RE  SEAR  I  H  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  k  •  MICROME ILOROLUCICAL  DATA  *  *  «  » 


RUN  NUMBER: 

7905050530 

PRINT  DATE: 

1  1  JUN  1980 

START  TIME: 

5:40:50  PST 

DATA  SAMPLING  R A 1 E  (ALL 

CHANN1  LSI  :  6/M  in 

END  TIMF : 

6:10:50  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

5  May  1979 

(DAY  125) 

NDMENCL  A  JURE 

:  1 “UPPER  L EVE 

:  L  ,  2*LOWER  LEVEL 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGF  VDC ) 

No  .  00 

No  .  01 

No  .  0? 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No. 07  No. 08 

Nu  .  09 

VOLT. REF. A 

TF.MP  .  STRUC . 

1  TEMP. STRUC. 

2  DEW  POINT  1 

DEW  POINT2 

WIND  SPEEDl 

WIND  SPEEDS 

BAR .PRES. 2  SKY  RAD . 

WIND  DIR 

6.205 

0 . 000 

0.001 

5.079 

5.087 

5.870 

5.554 

4 . 946  0 • 768 

5  316 

No  .  10 

No  .  1 1 

No  .  12 

Mo  1 3 

No  .  J  4 

No,  15 

No  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOl  TAGF 

manuai  Flag 

ZERO  REE. 

SPARF  A 

SPARE  B 

VOL  T -REF . B 

3.494 

3.862 

2.505 

0.001 

0.001 

0.001 

0  00  1 

6  204 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS: 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  1FCAI 

DP2ECAL 

WTHFCAL  USlt.C 

US2EL 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATH ( Me  tars) 

(Vol ts> 

(Volts) 

(Volts)  (CoeF f .  ) 

(L'oeff  ) 

1411  124056 

1421  124768 

0.199 

70 

-0.009 

u .  uoo 

0.000  0 . 992 

0 ,94V 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOL I .REF . DEV 

VOLT  .REF  .DEV 

ZERO  REE  DLV 

AC  VOLT .FLUX 

AC  FRFU.FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No . scans ) 

(No . scans) 

(No  .  SC  arts  ) 

A( No . > .005V) 

BlNo . ) .005V) 

(No . > . 00?V> 

(No . >5V> 

(Nc.MHzj  (VAC ; 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0  115.0 

59 . 86 

OBSERVED  MICROME TEOROLOGICAL  PARAMETERS  (INCLUDING 

THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEED1 

DEU  POINT  1 

U.rtP .STRUC  .  1 

WIND  DIR . 

BAR  PRES. 1 

SKY  RAD.  BULK  WT  TLMP 

ML  AN  AIR  TEMP 

<  Cel  si  us) 

( Meter/sec  > 

(Celsius) 

(Kel . xM -2/3) 

( Peg .True) 

(Millibar) 

(Watt/m2>  (Celsius) 

(/eluin > 

12.4U6 

11.29 

10.01 

NO  DATA 

325 . 7 

1014.09 

1 . 07E  02  13.149 

285.60  1 

AIR  TEMP. 2 

WIND  SPFED2 

DEU  P0INT2 

TEMP .S1RUC.2 

TIDE  TABLE 

BAR .PRFS.2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xM-2/3> 

(Meter  MSL ) 

(Mi  1 li bar  ) 

12.477 

10.32 

10.00 

NO  DATA 

0.18 

1015  •  19 

CALCULATED  M ICR UME TEUROLOG I CAL  PARAMETERS: 

HEIGHT,  Zl 

POT .TEMP . 1 

VIR . TF  MP  .  1 

V. POT .TEMP . 1 

ABS. HUMID. 1 

RFL. HUMID, 1 

SPEC .HUMID . 

1 

VAP. PRES. 1  3. VAP. PRES. 1 

REF  .  INDEX  1 

(Meters  > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg ) 

( Mi  1 1 1 bar )  (Mill  xbar ) 

< Kel . *N  2/3) 

18.35 

12.585 

13.720 

13. 900 

9.326E-03 

85.30 

7573F-03 

12  290  14.40V 

NO  DATA 

HEIGHT,  IP 

POT . TEMP .2 

VIR  .  TEMP .2 

V.POT  1F.MP  .2 

ABS .HUMID. 2 

REL . HUMID . 2 

SPEC. HUMID. 

2 

VAP.  PRES.:*  S  .  VAP  .  PRES.  2 

REF.  INDEX  2 

<  Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

(Percent  > 

(Kg/Kq) 

(Mi 1 1 ibar  >  (Mil  1 ibar ) 

(Kel . xM-2/3  > 

9.20 

12.567 

13.791 

13.881 

9. 32/, F.- 03 

84  83 

7.567E-03 

12,294  14.492 

NQ  DATA 

CONTINUED  BELOW 

RUN  NUMBER:  7905050530 

START  TIMF :  5:40:50  PST 

START  DATE:  5  May  1979  (DAY  1 

1 25 ) 

MARINE  SURFACE  LATER 

NR L  MICROMETEOROl  OGY 

SAN  NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  l --UPPER  LEVEL,  2*  LOWER  LEVEL 

*  PROFILE  CAICUI  ATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973 > : 


STABILITY 


GRAD. RICHARDSON  NUMBER 
--Uns t ab 

0.006  AT  GMM 

GEOMETRIC  MEAN  HEIGHT 
(Meter) 

12.9? 

Z/L  AT  GMH 

0.006 

Z/L  AT  10  METERS 
0  .  006 

Z/L  AT  Zl 

0.012 

Z/L  AT  22 
0  .  006 

MONIN-OBUKHOV  LENGTH 
(Meters) 

1  575E  03 

PSIt  AT  Zl=  -0 . 05477? 
P 511  AT  Z2-  -0.027461 
PSI2  AT  Zl »  -0 . 074017 
PS I 2  AT  Z?«  0 .0371 09 


FLUX  PARAMETERS 
(♦=UP , -*D(TUN ) 


MOMENTUM  Fl  UX 
(Nt/«2> 

-3.62E-01 

HUMIDITY  FLUX 
(Kq/^et  m2) 

3 . 97F-D5 

LA T.  HEAT  FLUX 
(Wat  ts/m2 ) 

9 .  BL'E  01 

SI  N.  HEAT  FL  UX 
(U4  tts/«2) 

-9.25F  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Watt»/«2) 

•  1 .07E  02 

TOTAL  HFAT  HUDGF  T  FLUX 
(  W  j 1 t  s/n2  > 

-1.02E  0* 

BOWFN  RATIO 
Too  units) 

-0  .  094 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
<Me ter s/sec ) 
5.423E-01 

SCALING  SPEC . HUhD . 
(Kg/Kg) 

-5.945E-05 


SCALING  POT.  TEMP. 
<  Kel v in ) 

I . 369E-02 


ROUGHNESS  IFNGTH 
(Meters) 
6.30BE-04 


DRAG  COEF.  AT  10  NFTEFS 
(Dimensionless) 

2.7121  i).» 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ= 

T (N1-N2) 1 / 1 L  n ( Zl /Z2 ) * 
(Z1»Z2>1/2I 

N-WIND  SPEED  ( M/sec  > 
Z“HEIGHT  (Meters) 
DWS/DZ=  1.08E-01 


N^SPEC. HUMIDITY  (Kg/Kg) 
Z-HETGHT  (Meters) 
DSH/DZ=  -8.92E-06 


N  =  POT . TEMP . (Kelvin) 
7=HE IGHT  (Meters) 
DPT/DZ=  2.05E-03 


PROF  ll.E  SLOPES 
( ♦= INCR .WITH  HEIGHT) 


GENERAL  FORM  :  '  N '  SL  OPC«= 
l (LnZI-PSI  )-<  LnZ2-P!»I  >  1/ 
IN1-N21 

N-WIND  SPEED  (M/set ) 

Z -HEIGH T  (h)  Vert. A*i6 
PSI=PSI1 

US  SLOPF=  7.3SE-0I 

N=SPFC. HUMIDITY  (Kg/Kg> 
Z«HF.  IGHT  (M)  Vert. Ans 
PSI=PSI2 

SH  SLOPE  -  -9.09E  03 

N-POT .TEMP . (Kelvin) 

Z -HEIGHT  (M)  Vert  .Axis 
PSI=PSI2 

PTK  SLOPE  =  3.95E  01 

N»LnTEMP .STRUG . (K*H-2/3) 
Zs HE IGHT  (M)  Vert. Ans 
PSI-NONE 

Cl  2  8LOPE*NO  DATA 


•  CFNERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 

0  4 


GRAVITATION 
ACCELERATION 
(M/ser  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBER 
0.74 


PROFIL  E 
TUR .SCHMIDT 
NUMBFR 
0.74 


BULK 

SFN  HEAT 
TRANSF  .  CTJF.F  . 
0.92E-03 


BULK 

MOISTURE 
TRANSF. COEF . 
1 .32F-03 


AIR  DENSITY 
(Kg /«3  ) 

1 .2321 


»  GENERAL  NOTFS: 

Accuncy  limitation  eireeded  for  nomronont  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


ATR  SPECIFIC  HEAT 
( ITcol . /Kg  Kel . > 
?.41fc4E  02 


SMI  - SM2«  ♦/-  .081  -3  Kg/Kg. 


WATER  LAT.HEAT  VAP 
<  ITcal./Kq) 

5.9028E  05 


•  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER:  7905050530 

START  TIME:  5:40:50  PST 

START  DATE:  5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NR  I .  HICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


«  ESTIMATED  MICROHETEORQLOG 1CAL  PARAMETER*  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Celsius) 
12.468 


WIND  SPEED  DEW  POINT 
(Me ter /sec)  (Celsius) 
10.44  10.00 


TEMP . STRUC .  BAR. PRES. 
(Kel . xM-2/3)  (Millibar ) 
NO  DATA  1015.09 


BULK  WT  TEMP 

(Celsius) 

13.149 


AIR-WT  TEMP 
(Kelvin) 

-0 .681 


POT-WT  TEMP 

(Kelvin) 

-0.583 


VIR-WT  TEMP 
(Kel v in ) 

0 .633 


v.por-wr  TEMP 

( Kel vin ) 

0 .731 


HEIGHT 

POT. TEMP , 

VIR.TFMP. 

V. POT. TEMP. 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S.VAP .PRES  . 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kq) 

(Mill ibar  * ) 

( Mi  1 1 lbar* ) 

(Kel . xM-2/3) 

10.00 

12.566 

13,782 

13.880 

9 . 327E-03 

84.89 

7.567E-03 

I 2 . 294 

14.482 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASF  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

stability 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

< ♦-UP , -“DOWN ) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

ORAD. RICHARDSON  NUMBER 
(♦»St  able ,-*Un stable) 
-0.019  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z1 »Z2 >1/2 
12.99 

Z/L  AT  GMH 
-0.025 

Z/L  A1  10  METERS 
-0.019 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-5.2276  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1  . 77E-Q1 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.96E-05 

LAT .HEAT  FLUX 
(Wat  t*/n2> 

7.31E  01 

SFN.HEAT  FLUX 
(Watt*/«2> 

9.47E  00 

SKY  AND  SOLAR  HEAT  FLU! 
(Watt*/M2) 

-1  . 07E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2> 

-2.45E  01 


FRICTION  VELOCITY 
(Meters/sec ) 

3.791E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6 . 333E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-2. 004E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .856E-04 

DRAG  COEF.AT  10  METERS 
(OiMensionless) 

1 . 319E-03 


WITH  LONG.  VELOCITY 
<  Meter2/sec2 ) 

-1  437E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 

2 , 959E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec  > 
7.596E-03 


AIR  DENSITY 
(Kg/*3> 

1 .2324 

AIK  SPECIFIC  HEAT 
( ITcal ./Kq  Kel .  ) 
2.4163E  02 

WATER  LAT. HEAT  VAP . 
(ITcal. /Kq) 

5.9Q26E  05 

VAP .PRES. AT  UT  LLVEl 
(hill  lbar ) 

15.161 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  . 147E-02 

BAR.  PRES.  AT  UT  LEVEL 
(Millibar ) 

1016.2V 


BOWEN  RATIO 
(no  units) 

0 .130 


*  MEASUREMENT  ERROR  ANAt YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
JOP  ROW  .**PE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMtC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’♦or 


GRAu  .  R  K.H  . 

l/L 

MOMENTUM 

LAT  HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  UHH 

AT  1  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

106% 

1  12X 

74  X 

1 433! 

B6X 

6X 

65X 

2293! 

372 

1062 

492 

572 

742 

2162 

2162 

46X 

47% 

1442 

62 

202 

190X 

232 

702 

1672 

432 

40% 

*  CUNriNUED  BELOW 


KUN  NUMBER 
START  TIME 
START  DATE 


79QS050530 
5:40:50  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOS I 1 E  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  1 : 


FLUX  PARAMETERS 

(♦-UP,- -DOWN)  SCALING  PARAMETERS 


r.R AD.  RICHARDSON  NUMBER 
(♦-St  able,-*Un stable) 
-H  .  002  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z 1 »Z2> 1 /2 
12.99 

Z/L  AT  GMH 
0.003  (0.021 

Z/L  AT  to  METERS 
-0.002  (0.021 

HONIH-OHUXHOV  LENGTH 
( Meter*) 

-4.251E  03 


MOMENTUM  FLUX 
(Nt /m2> 

-2.48E-01  16.0E-02J 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

3.21E-05  (8.06-061 

LAT. HEAT  FLUX 
<  Wat  t*/n2> 

7.93E  01  [ 2  - OE^Q 1 1 

SEN. HEAT  FLUX 
(Wat  t»/«2) 

-2.24E  00  (3.0f»00) 

SKY  AND  SOLAR  HF AT  FLUX 
( Wat  t»/«2  > 

-I . 07E  02  { 2 . OE*0 1 1 

TOTAL  HFAT  BUDGET  FLUX 
( Ua  1 1»/«2 ) 

-2.30E  01  (3. OF *01) 

BOWEN  RATIO 
(no  unit*) 

0.020  (0.081 


FRICTION  VELOCITY 
(Meters/sec  > 

4 . 41 7E-0 1  C6.0E-02J 

SCALING  SPEC, HUMID, 
(Kg/Kg) 

-6.179E-05  I  3 . 0E-051 

SCALING  POT. TEMP. 
(Kelvin) 

5.998F-03  12.0E-021 

ROUGHNESS  LENCTH 
(Meter*) 

3.772F-04  [ 6  - 0E-05) 

DRAG  COEF.AT  10  METERS 
(Meter*) 

1  .  bl/M  -uj  (  4  .  OF  -041 


■  DIFFERENCE  BETWEEN  TMf  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTE0  VIA  THE  STANDARD  DEVIATION  FROM  ( IlMt «  TMc 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  AIL  VAl Ut S  AHE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦«r-*; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  IBM 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SEN, HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCI .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH 

length 

DRAG 
l  OEF 

672 

67X 

382 

ibx 

3222 

02 

122 

1402 

192 

32 

962 

602 

r 

«  cmp  or  data  mm 
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MARINE  SURFACE  LAyFK  MICROME TEOROL OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

*  •  «  MICROMETEOROLOGICAL  DATA  «  *  *  ■ 


E'oN  rAJHBtlf 
STAR  I  i  InE 
E  Mi'  Tlrti- 
‘ . I AR  1  DmTL 


7905051)600 
6-  1  S  ;  0  PS  I 
*■>141  :  0  PST 
■j  h*y  197V  (DAY  12*5) 


ALUG  LNAnni  L  RAW  DATA  (AVERAGE  VDC) : 

.  I'U  N«,l»l  No.  02  No.Oi 

i  r.RM  .M  i  E  I'lP  .  S I KIJC  .  1  ltrtP  .STRUC.2  DEW  POINT  1 

->  .  •iO1,  .  l). 0(10  0.001  5.125 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOmENCI  AT URE :  1 c UPPER  LEVEL,  2*LOWER  LEVEL 


DEW  PDINT2  WIND  SPEE.Dl  WIND  SPEED2  BAR .  P 


r»i> .  It  No.  12 

Mi  (tftP  AC  f  kt  (jfjf  NL*Y  AC  VIM  I  ACE 
i  ■?  i .  889  2 . 508 

hI.  L.HANeE l  RAW  DATA  (AVERAGE): 


Ei IP  If  Mi*.  I  AIR  TEMP..'' 
I4i l  175404  1471  17605V 


MANUAL  Ft  AG  ZERO  REF. 


No  ,  17 

VOLT. REF. B 
6.205 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  UPWIND  l  AND  DP1FCAL 
HUGHT/LENCTH  PATHCMeters)  (Volts) 
0.199  73  - 0.H09 


WS1EC 
(Coeff  .  ) 
0.992 


t'fl  HU.JSI  MiiPlNG  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


AG  1  KNUR  COUNT  DATA  BASE 
■«'  (Mc.sr*n%)  (No  .scans* 
II  180 


VOLT.REF.DEV  VOLT. REF. DEV  ZERO  REF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE 
A( No . > . 0 05V )  B(No . > . 005V)  (No.).U02V>  (Nc.)5V)  (No.)lHz)  (VAC) 


No  .09 
WIND  DIR. 
5  349 


US2EC 
(Coeff.  > 
0  .949 


AC  FREQUENCY 
(Hz) 

59.89 


VLl»  MlCKOME TFUROLUCICAI  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


WTNl)  SPEED  I  DF.W  POIN11 
(Meter /sec)  (Celsius) 


TEMP .S1RUC. 1 
(Ke) . xh-2/3) 
NO  DATA 


WIND  SPEED-!  DtW  PUINTP  TEMP . STRUC . 2 


WIND  DIR  . 

( Dei}  .True) 
326.9 


BAR .PRES. 1  SKY  RAD. 
(Millibar)  (Watt/n2) 


(rteter/sec >  (Celsius) 


(Kel . xM-2/3) 
NO  DATA 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL )  (Millibar) 


CALCINATED  M ICROMET  fcORUL  OGICAL  F*ARAM£TERS: 


HE'tl.MT,  Z1  POT. TEMP. 1  VIR.IFMP.l  V. POT. TEMP. 1  ABS. HUMID. 1  REL  .  HUMID  .  1  SPEC. HUMID. 1  VAP.PRES.l 


(Celsius) 
1 2 . 728 


(Celsius) 
1 3 . 889 


(Celsius) 

14.068 


(Kg/n3) 

9 . 499E-03 


(Percent ) 
86.08 


(Kq/Kg) 

7 . 71 5E-03 


(Millibar  > 
12.525 


BULK  UT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.166  285.737 


S. VAP.PRES.l  REF. INDEX  1 
(Millibar)  (Kel. xM-2/3) 
14,550  NO  DATA 


Hr.lGhl,  72  PfiT.HMP.2  VIR.1FHP.2  V  .  POT  .  TEMP  .  2  ABS .  HUMID  .  2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3> 

9.20  12.696  13.943  14.033  9.4B8E-03 


L f in U MUL'D  BELOW 


REL. HUMID. 2  SPEC, HUMID. 2  VAP.PRES.2  S.VAP.PRES.2  REF . INDEX  2 


(Kg/Kg  ) 
7.699E-03 


(Millibar)  (Millibar) 


( Kel . kM-2/3 ) 


(UN  NUriLLR:  7905050600 

F>  1 AP  I  TIME:  6:11  :  0  PS1 

blARl  DA IF :  5  May  1979  (DAY  125) 


MARINE  SURFACE.  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND ,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Ain 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  -UPPER  LEVEL.,  2*  LOWER  LEVEL 


profile  calculations  based  on  above  observfd  and  calculated  values  (Businger , 1973) : 


I  NAD. HI CHAR DOOM  NUMB!  R 
(♦'Stable, — Unstable) 
0.011  A I  GMH 

r.KlMF  I R  I C  MEAN  HEIGHT 
(Meter)  GMH^ ( Z1 *Z? )  I /2 
12.99 


//l  A  I  GMH 
0.016 

in.  AT  10  ME  TENS 
0  012 

£/l  AT  Zl 
I) .  Il.»  » 

S/L  AT 
0.011 

MONTH- OBUKHOV  LFNG1H 
(Meters) 

B.345E  02 

PS 1 1  AT  Zl?  -0.103354 
PS II  AT  Z?*  -0.051018 
»  512  AT  Zl =  -0 .139667 
PS  17  A!  /2*  H  .  1)7  0  024 


FLUX  PARAMETERS 
<+=UP,  --DOWN ) 


MOMENTUM  FLUX 
(Nt/«2) 

-3.23E-01 

HUMIDITY  FLUX 
(Kq/sec  n2> 

3.59E-05 

LA T. HEAT  FLUX 
(Wat  ts/«2) 

8.H7F  01 

SI  . N.  HEAT  FLUX 
(Ua  t  ts/«2) 

-1 .47E  01 

SKY  AND  SOLAk  HF AT  FLUX 
< Wa  f t*/«2> 

-2.19E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2) 

-1.45E  02 

BOWEN  RATIO 
(nn  units) 

-0 .166 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
<Meters/ser ) 

5- 120E-0 l 

SCALING  SPEC . HUMD , 
<Kg/Kg) 

-5.689E-05 


SCALING  POT.  TEMP, 
(Kelvin) 

? • 304E-02 


ROUGHNESS  LENGTH 
(Meters) 

5.210E-04 


DRAG  COFF.  AT  10  MFTERS 
(Dimensionless) 

7 ,77Si  03 


PARTIAL  DERIVATIVES 


GENERAL  FORM ; DN/DZ* 

I (NJ-N2) J/TLntZl /Z2>* 
(Z1»Z2) 1 /2) 

N-UIND  SPEED  (M/sec) 
Z=HE IGHT  (Meters) 
DWS/DZ*  1.06E-01 


N=SPEC . HUMIDITY  (Kq/Kq) 
7=HEIGHT  (Meters) 
DSH/D2*  -8.92E-06 


N*POT . TEMP . (Kelvin 
Z-HE IGHT  (Meters) 
DPT/D7*  3.61E-03 


PROFILE  SLOPES 
(♦*INCR.WITH  HEIGHT) 


GENERAL  FORM :' N ' SLOPE" 

[ (LnZl-PSI>-<LnZ2-PSI ) 1/ 
IN1-N21 

N* WIND  SPEED  (M/sec ) 
Z=HEIGHT  (M)  Vert .Axis 
PSI*PSI1 

WS  SLOPE*  7.81E-01 

N=SPEC. HUMIDITY  (Kg/Kg) 
Z=HE IGHT  (M)  Vert, Axis 
PSI*PSI2 

SH  SLOPE*  -9.50E  03 

N=POT .TEMP . (Kelvin) 

Z-HE IGHT  (M >  Vert. Axis 
PSI*PSI2 

P TK  SLOPE*  2.35E  01 

N«LnTEMP .STRUC . (KxM-2/3) 
Z*HEIGHT  (M)  Vert. Axis 
PS I •NONE 

CT2  SI  OPE "NO  DATA 


»  GL NEPAL  CONSTANTS : 

VON  K AN MAN  GRAVITAIION  PROF  II  F 

CONSTANT  A'OUFRAUON  111#  .  PRANDTl 

(No  units)  (rt/sec  7)  NUMBT R 

04  9 . 7959  0 . 74 


PROFTLE  BULK  BULK 

7UR.SCHMID7  SEN  HEAT  MOTSTURf 

NUMBER  TRANSF.COEF.  TNANSF.COEF. 

0.74  0.92E-03  1.32E-03 


GlNtWAl  NOT*’,; 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  snd/ar  Partial  Derivative 
Comp » i a t ion  executed  by  insertion  of: 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3  ) 

1 .2319 

AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel ■ > 

2  4166E  02 

WATER  LAT.MEAT  VAP . 
(ITcal ./Kg) 

5 . 9020E  05 


CONTINUED  ON  NEXT  PAGE 


264 


RUN  NUMBER .  790505C  6(1  Q 

START  TIME :  6:11:  0  PUT 

START  DA1£:  5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEORfiLOGY 
SAN  NICOLAS  ISLAN0,  CAL 


PRINT  DATE:  11  JUN  198(1 

DATA  SAMPLING  RATE  (ALL  C MANN  I  LS> :  G/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MICROMf TEONOLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP.  WIND  SPEED 

DEW  POINT 

TEMP , STRUG. 

BAR .PRES. 

BULK  WT  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

(Celsius)  (Meter/sec) 

(Celsius) 

(Kel . xM-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

12.599  9,76 

10.26 

NO  DATA 

1015,51 

13.166 

0.568 

-0-470 

HEIGHT  POT. TEMP, 

VIR  TEMP . 

V.  POT .TEMP . 

ABS . HUMID  . 

REl  .HUMID. 

SPEC. HUMID. 

VAP .PRES . 

(Meters)  (Celsius) 

(Celsius) 

(Cel sius) 

(Kg/n3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

10.00  12.697 

13.937 

14.035 

9 .489E-03 

85.64 

7.7Q1E-03 

12.514 

BUI  K  AEROPYNArtJC  CALCULATIONS  BASED 

ON 

ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FRIEHE  ET  AL 

,1978)  : 

INFERRED 

FLUX 

PARAMETERS 

INFFRRED 

IN) ERKF  D 

MEAN  VERTICAL 

STABILITY 

(♦=*UP 

-*DOWN) 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

VJR-WT  TEMP 
(Kelvin) 
0.770 

S.VAP  .PRES  . 
(Mill ibar  s > 
14.613 


V-POT-WT  TEMP 
(Kelvin) 

0 .868 

REF. INDEX 
( Kel . *M-2/3> 
NO  DATA 


MISCELLANEOUS 


(•RAD  RICHARDSON  NUMBER 
(♦-Stable,  -*On«tiblf>) 
-a. 021  AT  CMH 

GEOMETRIC  MF  AN  HE ICHT 
(Meter)  CMM=<Zt*Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0 . 026 

Z/L  AT  10  MEIERS 

-0.020 

MONIN-OBUK HOV  LENGTH 
(Neter s  > 

-4.965E  02 


MOMENTUM  FLUX 
(Nt/e2> 

-1  .  50E-01 

HUMIDITY  FLUX 
(Kq/sec  «2> 

2.58E-85 

LAT.HFAT  FLUX 
(W«tts/«2> 

6.37E  01 

SEN.  HEAT  FLUX 
<W*tts/«2) 

7.75F  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uetts/n?) 

-2.19E  0? 

TOTAL.  HEAT  BUDGET  FLUX 
<Watts/«2> 

-1.47E  02 


FRICTION  VELOCITY 
(Meters/svc ) 

3 . 485E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6 . 006F-05 

SCAI  INC,  POT  .  TEMP  . 
(Kelvin  > 

-I . 784E02 

ROUGHNESS  LENGTH 
(Meters) 

1 .380E-04 

DRAG  COEF.AT  10  MFTERS 
(Dinensionless) 

1 .274E-03 


WITH  LONG.  VELOCITY 
<Meter2/sec2> 

-1  .  215E-01 

WITH  ABS.  MUMIDIIY 
(Meter  Kg/spc  e3) 
2.5BIJE-05 

WITH  POT . TEMPERATURE 
( Meter  Kel . /sec ) 
6.21Rf  03 


AIR  DENSITY 
(Kg/«3) 

1 .2323 

AIR  SPECIFIC  HEAT 
( ITral ./Kg  Kel  . ) 
2.4166E  02 

WATER  LAT.HtAT  VAP . 

<  ITr dl  , /Kg  ) 

5.9019E  05 

VAP.  PRES. AT  WT  LEVEL 
(Mil  1. 1 b a r  ) 

15. 184 

ABS. HUM TD. AT  WT  LEVEL 
<Kq/*3> 

1  .  149E-02 

BAR. PRES. AT  WT  LFVEL 
(Mil 1 ibar / 

1016.71 


BOWEN  RATIO 
(no  units) 
0.122 


♦  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦nr*": 


GRAD, RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

ERIC!  ION 

SCL .SPEC 

SCL. POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CIJEF 

84  X 

94* 

70* 

140* 

65* 

5* 

39* 

205* 

35* 

105* 

30* 

55* 

70* 

236* 

236* 

46* 

40X 

164* 

5* 

12X 

?  1 2* 

23* 

71  * 

1H7* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBFR 
START  TIM'  : 
START  DATE: 


7705050600 
6:11:  0  PST 
5  May  1979  (DAY 


1 25) 


MARINE  SURFACE  LAYFR 
NRL  MICRUMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAt 


PRINT  DATE;  11  JUN  19BP 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOS  I  IF.  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PAR  AM)  T  F  R  VALUE  WEIGHTED  AS  A  FUNCTION  OF  1HF  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


FLUX  PARAMETERS 
(  ♦  —  UP  ,  -=»DOWN  > 


SCAI  ING  PARAME  TERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,- ^Unstable) 
0003  10.021  AT  GMH 

ChnnMKtC  MEAN  Hf  IGHT 
(Meter)  GMH* ( Zl*?2)l/2 
1  i! .  97 

Z/L  AT  GMH 
0.004  (0.021 

Z/L  AT  10  METTRS 
0,003  10.0?) 

MONJN  OBUKHOV  LENGTH 
(Meter  s  > 

3.485E  D( 


MOMENTUM  FLUX 
(Nt/n2> 

-2.I8F-0I  I6.0E-0?) 

HUMIDITY  FLUX 
(Kg/sec  «2) 

2.H4F  -1)5  1 8.  OF -06) 

LAT.HFAT  FLUX 
(Watts/*?) 

7.01E  01  I ? . OF ♦ 0 1 ] 

SL N  .HEAT  FLUX 
(Watt  s/w2 ) 

-H.37F.  0  0  13.0E*001 

SKT  AND  SOLAR  HF  AT  FLUX 
<  Ua  t  t  -,/e?) 

- ? . 1 9E  02  (  2  0  E  ♦  0  1  J 

TOTAL  HFAT  BUDGET  FLUX 
(Wat  ts/«?> 

- 1 . 47F  02  1 3 . IE  tO 1  ) 

BOWEN  RATIO 
(no  units  ) 

-0.025  10. OBJ 


FRICTION  VELOCITY 
( Meter  ‘./sec  > 

4 . 1 34E -0 1  16. 0E  *  0? 1 

SCALING  SPEC. HUM  ID, 
(Kg/Kg) 

-5.B7V!  -  OS  13.01-051 

SCALING  PUT . U  HP . 
(Kelvin) 

I . 745F -0?  I2.0E-0?) 

ROUGHNESS  LENGTH 
<  Meters ) 

3.062E-04  [6. (IE-05) 

DRAG  COEF.AT  10  MFJERS 
(Meters  > 

1  .a.  U  I'.s  14.  OE-04) 


*  DO  FERE  HCE  Rf  I  WEEN  THF  PROFILE  AND  BULK  AFRUDYNAMTC  DERIVED  PARAMETER  VAI  ULS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  T  HF 
ABOVE  WFTGHIiD  COMPOSITE  VALUF  OH  MEASUREMENT  UNCERTAINTY  VALUF  (WHICH  IVFR  ABSOLUTE  VALUE  IS  LARGER ) .  ALL  VALUES  ARE 
LISTED  IN  PFRCENT  DTFFFRENCF  AND  ARE  '♦or-*: 


GRAD  RICH. 

//I 

MOMENTUM 

l  AT .HEAT 

SFN.MEAT 

SKY  RAD. 

TOTAL  Ht AT 

BOWEN 

FR  tCT I ON 

SCI . SPET 

SCI  .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FI  liX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CHEF 

87* 

88* 

40* 

20* 

146* 

0* 

1* 

180* 

20* 

3* 

126* 

63* 

4  3* 

•  END  OF  DATA  RON 
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MARINE  SURFACE  1  AYER  MlCROHF TEOROLOCICAL  EXPERIMENT 


'JAVAL  RESEARCH  LABORATORY 
A  I rtOSPHER IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  MICROMETEOROEOCICAL  DATA  »**  « 


RUN  NUMBER: 

7905050630 

PRINT  DATE: 

1 1  JUN  1 980 

START  TIME: 

6:41 : 1 0  PS) 

DATA  SAMPLING  RATE  (ALL  CHANNFLS):  6/Min 

END  TIME: 

7:11:10  PST 

DATA  AVERAGING  PERIOD:  30 

M  l  n 

START  DATE: 

5  May  1979 

(DAY  125) 

NOMENCL A7URF 

1-UPPER  l  EVEl  ,  2*1  OWER  1 

EVEL 

« 

ANAI QG  CHANNEL  RAW  DATA 

(AVERAGE  VDC )  : 

No  .  00 

No  .  01 

No  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

Nc  .  07 

No  .  08 

Nc  U9 

VOLT .REF .A 

TEMP  .SIRLJC. 

TEMP.SIRUC.2 

DFW  POINT  1 

DEW  POINT 2 

WIND  SPEED! 

WIND  SPEED? 

BAR .PRES ,2 

SKY  RA1;  . 

WIND  DIR. 

6.205 

0.000 

0.001 

5.127 

5.129 

5.U70 

5 . 538 

4.985 

2.149 

5.418 

No  .  1  0 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BULK  WT  TEMP 

AC  FREQULNLY  AC.  VOL  TAG F 

MANUAL  FI  AC 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOLT .REF .B 

3,545 

3 . 91)3 

2.509 

0 . 001 

0.001 

0.001 

0.001 

6  205 

* 

DIGITAL  CHANNEL  RAW  DATA 

<  AVERACF  >*: 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  E 

SCARPMENT  CORRECT  KINS 

No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  1  AND 

npifCAL 

np;  i- cai 

WTBFCAL 

WSIf  C 

US?t'C 

AIR  TEMP , 1 

AIR  TEMP.  2 

HEICHI/LENGIH 

PATH<  Meter  s> 

(Volts  > 

( Vo  1 ts) 

(Volts) 

(Coeff. ) 

iCoef  f . ) 

1411  126233 

1421  126843 

0.199 

77 

-0  .  009 

0.000 

0.000 

0 .992 

0.949 

a 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

ERROR  COUNT 

DATA  BASE 

VOLT.RkF.DLV 

VUl  1  .REF  .  Dr  V 

ZFRO  RFP  . DLV 

AC  VOLT. FLUX 

AC  FRFQ.PLUX 

AC  VULTAL.E 

AC  FREUUFNCY 

(No.  scani>) 

(No , scans ) 

(No . scans ) 

A ( Ne . > . 005V) 

B<  No .  >  .  0  05V; 

(No .  >  .  00?V) 

(No . >5V  > 

(No . >lHt ) 

( VAC  ) 

(H)  ) 

0 

•I 

180 

II 

0 

0 

0 

0 

115.1 

59.90 

« 

OBSERVED  MICROMETEOROl  QGICAL  PARAMF.TER 

S  (INCLUDING 

THF  ABOVE  CAI 

AND  FSCAKPMF  NT  CORRECTIONS;  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  IFMP  1 

WIND  SPEED! 

DEW  POINT  1 

TEMP  .SIR IIC.  1 

WIND  DIR . 

BAR , PRES . 1 

SKY  RAD. 

BULK  WT  IFMP 

ULAN  AIR  TEMP 

(Celsi us) 

( Meter/sec ) 

(Celsius) 

(Kel . xM-2/3  > 

<  Deq .True) 

( Mi 1 1 1 bar  > 

(Watt /n2 ) 

(Celsi us> 

(Kelvin) 

12.623 

11.29 

10 .3D 

NO  DATA 

329.2 

1 0 l 4 . 68 

3.0 0E  02 

1 3 . 199 

285 .614 

AIR  TEMP  2 

WIND  SPCE02 

DFW  POINT? 

TEMP .STRUC.2 

TIDE  1ABLE 

BAR .PRES. 2 

(CalMtt%) 

( Meter /see ) 

(Celsi us> 

(Kel . xM-2/3) 

(Meter  rtSL) 

(Millibar  ) 

12.684 

10.29 

10.25 

NO  DATA 

0.03 

1015.78 

a 

CALCULATED  MICKUMETEUMOl.OG ICAL  PARAMETERS ; 

HEIGHT,  21 

POT . TEMP . 1 

VIR  .  TFMP . 1 

V . POT . TEMP . 1 

ABS. HUMID. 1 

RFL .HUMID. 1 

SPEC. HUMID. 1 

VAP  PRES . 1 

S.  VAP .PRES. 1 

REF  .  INDEX  1 

(Meters) 

<  Cel  si  us  ) 

(Celsius) 

(Celsi us) 

(Kg/«3> 

(Percent  > 

(Kq/Kq) 

(Millibar ) 

(Mi  1 libar  ) 

(Kel . xM-2/3) 

18.35 

t2 . 803 

13.965 

14.145 

9 . 505E-03 

85 . 72 

7 .721E-03 

12.537 

14.624 

NO  DATA 

HEIGHT,  Z2 

POT  .  TEMP  .2 

VIR . TEMP .2 

V, PUT. TFMP. 2 

ABS. HUM  ID. 2 

REl .HUMID.2 

SPEC. HUMID. 2 

VAP  .PRFS.i* 

S  .  VAP  .  PR  ITS.? 

REF.  INDEX  2 

( Meters) 

(Celsius) 

(Celsius) 

(Celsi  us) 

<Kg/n3) 

(Percent  > 

(Kq/Kq) 

(Millibar  > 

(Millibar > 

(Kel . xM-2/3> 

9.20 

12.775 

14.022 

14.112 

9 . 482E-II3 

85.09 

7.694E-03 

12.508 

14.699 

ND  DATA 

»  CONTINUED  BELOW 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBER:  7905050630  MARINE  SURFACF:  LAYER  DATA  SAMPLING  KATE  (ALL  CHANNELS):  6/Hin 

START  TIME:  6:41:10  PST  NRL  MICRQMETEOROL OCY  DATA  AVERAGING  PERIOD:  30  Min 

START  DATE:  5  i lay  1979  (DAY  I2S)  SAN  NICOLAS  ISLAND,  CAL  NOMENCLATURE:  1*UPPFR  LEVEL,  2=  I  OWER  LEVEL 

•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 


STABILITY 

FLUX  PARAMETERS 
k ♦ *UP , -*DOWN ) 

Sr AGING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROF  1LE  SL  OPES 
( ♦= 1NCK .WITH  HEIGHT ) 

GRAD. RICHARDSON  NUMBFR 

MOMFNTUM  FLUX 

FRICTION  VELOCITY 

CENFRAL  FORM : DN/DZ= 

GENERAL  FORM : ' N' SLOPE* 

(♦-Stable, -» Unstable) 

<Nt/«2) 

(Meters/sec  > 

[ (Nl-N?) J/(Ln(Zl/Z2>* 

[  (t nZl-PRI)-(LnZ2-P5I>]/ 

0.009  AT  GMH 

-3.71E-0I 

5.492F-01 

(Z1 «Z2> t/21 

IN1-N2J 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC • HUMD . 

N* WT  ND  SPEED  (M/sec ) 

N=U1ND  SPEED  (M/ser ) 

(Meter)  GMH* ( Z l »Z2 ) 1 /2 

(Kq/sec  n2 > 

(Kq/Kq  ) 

Z-HEIGHT  (Meters) 

Z=HEIGHT  (M)  Vert .Axis 

12.99 

3.73E-Q5 

-5. BOSE -05 

DWS/DZ*  1.12E-01 

PSI=PS11 

WS  SLOPE  =  7.28E-01 

Z/L  AT  GMH 

LA  T  .  HEAT  FLUX 

0.012 

(Wat  ts/n2) 

SCALING  POT .  TEMP . 

N=SPEC  HUMIDITY  (Kg/Kq) 

N^SPEC .HUMIDITY  (Kg/Kg> 

9.70E  01 

(Ke Ivin) 

Z*HFTGHT  tMeters) 

Z=HE  IGHT  (M)  Vert. Axis 

Z/L  AT  10  MFTFRR 

2. 074E-02 

DSH/DZ -  -8.92E-06 

PS I =PS I 2 

0  009 

SEN. HEAT  FLUX 

SH  S10PE=  -9.31E  03 

(Wat  ts/«2) 

Z/L  AT  Z1 

-1 . 42E  01 

ROUGHNESS  LENGTH 

N=POT . TFMP . (Kelvin ) 

N-POT . TEMP . (Kelvin  > 

0 .017 

(Meters) 

Z *HE I GHT  (Meters) 

Z*HEIGHT  (h)  Vert, Axis 

SKY  AND  SOLAR  HF A T  FLUX 

6.576F-04 

DPT/DZ=  3.19E-03 

PSI=PSI2 

Z/L  AT  Z2 

( Wa  t  ts/m2  > 

PTK  SLOPE*  2.61F  01 

0 .009 

-3.00E  02 

DRAG  COEF .  AT  10  MFTERS 

N*LnTEMP .STRUr  (KxM-2/3) 

MONIN-OBUKHOV  LENGTH 

10TAL  HEAT  BUDGF  T  FLUX 

( D i eensi on  less ) 

Z*HEIGHT  (M>  se.1  t.Ans 

(Meters) 

(Wat  1  s/«P ) 

?  .  7H IF  u 

PSI*NONE 

1 . 067E  03 

-2.I7E  02 

CT2  SLOPE*NO  DATA 

PSI1  AT  Z!=*  -0 . 080813  BOWFN  RATIO 

PSU  AT  Z2-  -0.0405.37  (no  units) 

PS12  AT  21=  -0.1DV261  -0.146 

PSI2  AT  22*  -0.054779 


*  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 . 7959 


PROFILE 
TUR . PRANDTl 
NUMBER 
0.74 


PROFILE 
I  UR . 5CHMIDT 
NUMBFR 
0,74 


BULK 

SFN  HEAT 
TRANfiF  .CUFF 
0 .92E-03 


BULK 

MOISTURE 
TRANSF.COEF  . 
1 .32E-03 


AIR  DENSITY 
(Kq/«3  ) 

1 .2318 


N  GENERAL  NOTES; 

Accuracy  Imitation  exceeded  for  maiurtntnt  af  Profile  Slope  and/or  Partial  Derivative. 
Computation  axocutad  by  insertion  ofi 


AIR  SPECIFIC  HEAT 
(ITcal./Kq  Kel . > 
2.4166E  02 


SHI  SH2-  ♦  /-  . 0 8F - 3  Kq/Kq. 


WATER  L AT . HEAT  VAP 
(ITcal  ./Kq> 

5.9016E  115 


a  CONTINUED  gn  next  page 
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RUN  NUMBER 

:  7905050630 

MARINE  SURFACF  LAYER 

PRINT  DAT  t 

11  JtJN  1980 

START  TIME 

6:41:10  PST 

NRL  MICRFJMETEOROLOGY 

DA) A  SAMP l I N 

G  RAD  (ALL  1 

HAN  ft!  lb)-  /»/ 

Ml  r. 

START  DATE 

5  May  1979 

DAY  125) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD:  30 

Mif. 

ESTIMATED 

M I CR  DMF.  1 E  OK  OLOG I C AL  P  AR  AME  T  ER 

ti  AT  TFN  METERS: 

AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR. PRES. 

BULK  WT  TEMP 

AJR-WI  TEMP 

POT  -Wl  TEMP 

VIR  WT  TEMP 

V  POT  U!  t  LM 

(Celsius) 

\Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin  > 

(Kelvin) 

(Kel via) 

'Kelvin) 

12.677 

10.41 

10.25 

NO  DATA 

1015.68 

13.199 

-0 . 522 

-0 .424 

0  816 

0  914 

HEIGHT 

PUT .TEMP 

V1R  .  TEMP  . 

V. POT. TEMP . 

ABS .HUMID . 

REL .HUMID. 

SPEC  .  HUMID. 

VAP  PREG . 

S.VAP , PRES  . 

REF  .  tNOEX 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3> 

< Per cen  t  > 

(Kq/Kq ) 

(Mil) ibars  > 

<Mi i I ibars > 

(Kel . mH-2/3 > 

10.00 

12.775 

14.015 

14.113 

9 , 485E-03 

85.17 

7 .698E-03 

12.512 

14.691 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCM  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL,1978): 


INF FRREO 
STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.01b  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»(71*22>l/2 
12.99 

Z/L  AT  GMH 

-0. 020 

Z/L  AT  10  MEIERS 
-0.015 

MONIN -OBUKHOV  LENGTH 
(Meter*) 

-6.4V6E  0? 


FLUX  PARAMETERS 
(♦=UP,-*DOUN) 


MOMENTUM  FLUX 
(Nt/n2) 

-1 .76E-01 

HUMIDITY  FLUX 
(Kg/sec  n2) 

P.7  9E-05 

L AT. HE  AT  FLUX 
<Watts/«2) 

6.90E  01 

SEN. HEAT  FllIX 
(U*tts/n2) 

7.55E  00 

SKY  AND  SOLAR  HEAT  FLU. 
(Uat  ts/«2> 

-3.00E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2> 

-2.23E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3.778E-01 

SCALING  SPEC. HUMID. 

<  Kq/Kq ) 

-5.9V5E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-1  603E-02 

ROUGHNESS  LENGTH 
(Meter*  > 

1 .835E-04 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 .317E-03 


INFFRRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG .  VELOCITY 
<Meter2/sec2) 

-1 .428E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.791E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 

6. 057E-03 


MISCELLANEOUS 


AIR  DENSITY 
<Kq/n*> 

1  2322 

AIR  SPECIFIC  HEAT 
<  I  Tea  1 . /Kq  Kel.J 
2.41 66E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kq  > 

5.9014E  05 

VAP. PRES. AT  U1  LEVEL 
(Mil]  ibar  ) 

15.219 

ABS. HUMID. AT  WT  LEVEL 
(Kq/ri3> 

1  .  152E-82 

PAR  PRES.  AT  UT  1  FUEL 
(Millibar) 

1 016.8H 


BOWEN  RATIO 
(no  unit*.) 
0.109 


*  MEASURF.MENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  A(  CURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUT K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “«  >f 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FI  IJX 

BUUFN 

RATIO 

FRICTION 

VELOCITY 

SCI .SPEC 
HUMIDITY 

SCI  POT 
UMP 

ROUGH 

LENG1H 

DRAG 
l  OFF 

88X 

967. 

70% 

140* 

68* 

57. 

337. 

209* 

35* 

t  05* 

33* 

55* 

71)7. 

24HX 

248X 

46* 

4BX 

176% 

5* 

10* 

224* 

23* 

71  X 

I  vy* 

4  3* 

40* 

ft  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050630 
fe.4',:10  PS1 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAT 


PRINT  DATE:  11  JUN  I960 

DAI  A  SAMPLING  R  A  f  C  'AIL  (MAMWi.S):  Y../Mi« 
DATA  AVERAGING  PERIUD:  30  Min 


COMPOSHE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVFD  PARAHFTFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  Iht  ABOVE  RM'.PtCUVl  MF  ASURLMT  N 1  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  Mf ASUREMfcNT  UNCERTAINTY  INDICATED  IN  [  1 : 


FLUX  PARAMETERS 
< ♦aUP , -=DOUN> 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( testable,-* Unstable) 
0.002  [0,021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CNH=( Z I *Z2> 1 /? 
12.9? 

Z/L  AT  GMH 
0.003  10.021 

Z/L  AT  10  METERS 
0.002  C0.02J 

MONIN-OBUKHOV  LENGTH 
( Meter  s ) 

4.050E  03 


MOMENTUM  FUIX 
<  N  t /m2 ) 

-2.53E-01  (6.0E-C2J 

HUMIDITY  FUIX 
(Kg/sec  «2 > 

3.0HF-05  18. OF  061 

LAT  .  HF.AT  FLUX 
(Uat  ts/m2> 

7.61E  01  (2.0E+011 

SEN.HFAT  FLUX 
(Uat is/«?) 

-B.12E  00  (3. OE ♦0  0  1 

SKY  AND  Sill  AM  Hf  AT  FLUX 
( Ua  1 1  s/m?  > 

-3. OOF  02  t  2 . 0  L ♦ 0 1 1 

TUTAL  HEAT  BUDGET  FLUX 
(Wat Ts/nP > 

-2.22F  02  I  3. 01  *01  1 

BOWEN  RATIO 
(no  unit*.) 

-0,023  1  0. 0H1 


FRICTION  VELOCITY 
<  Meter  s/sec ) 

4.455F-01  Ib.OEOP) 

SCALING  SPEC . HUM  I P . 
(Kq/Kq) 

-5.91VF-05  13. 0T  05} 

SCALING  POT . TEMP . 
(Kelvin  ) 

l . 55 0T  02  12.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

3.9UE04  [6.0E-0r,l 

DRAG  CHEF .AT  10  Mt  TERS 
(Meter* ) 

1  84  H  u.T  (4.0E-04) 


»  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVID  PARAMfTFR  VAI  UTS  AS  COMPUTED  VIA  T  Hf  STANDARD  DEVIATION  I  RUM  E  I  1  HI  R  T  HT 
ABOVE  WEIGHTED  COMPOSITE  VAI  I  IF  UR  MF  ASUR  f  MF  NT  UNCfRTATNTY  VALUE  (WHICH  F  VFR  ABfiOT  UTf  VALUE  IS  < ARCfcR ) .  ALL  VAI  U»  c»  ARE 


ffiTED  IN  l 

^FRCFNT  DIFFERENCE  AND 

ARE  " *  or 

GRAD  RtQH 

Z/l 

MOMENTUM 

LAT  .  HF.AT 

5b N , HE AT 

SKY  RAD 

TOT  At  HT  A 1 

BOWEN 

FRICTION 

SCI  .SPF c 

SCI  PUT 

ROUGH 

DR  AC. 

NT).  AT  GMH 

AT  10M 

FI  IIX 

H  UX 

FLUX 

FLUX 

r  lux 

RATIO 

vt  i  nr.iTY 

HUM  1 1)  11  Y 

UMP 

t  [  NC-  1  H 

i  lit  F 

67* 

68* 

39* 

21* 

146* 

0* 

2* 

160* 

20* 

2* 

113* 

61* 

mta  mm 
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MARINE  SURFACE  LAYER  HICROMETEGROL  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAl IFORNIA 

*  «  *  *  MICKOMETEOROI  OGICAL  DATA  *  *  *  * 


KUN  NUMBER : 

7905B5070G 

PRINT  DATE: 

11  JUN  1980 

START  1  1ME  ; 

7:11:20  PSI 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

f NO  TIME: 

7:41:20  PST 

DATA  AVER AGINC  PERIOD:  30 

Min 

MART  DATE: 

5  nay  1979  (DAY  12,) 

NOMENCLATURE 

1 -UPPER  LEVEL  ,  2-IOWER 

LEVEL 

AN..'  GG  CHANN 

r  1  RAW  DAI A  (AVERAGE  VDC) 

No  II U 

No  .  U1 

No  .  02 

No  .  03 

No  .04 

No  .  05 

Nc  .  06 

No  .  07 

No  .  06 

No  .  09 

VI H  T  kFF  .A 

IfcrlP  .  STRUC  .  1 

TEMP  .SI RIJC. 

2  DEU  POINT  1 

DFW  POINT 2 

WIND  SPEED 1 

WIND  SPtED? 

BAR .PRES. 2 

SK  Y  RAD  . 

WIND  DIR. 

6.205 

0  .  ooc 

(1 . 0C  1 

5. 152 

5.  152 

5.699 

5  372 

4.99? 

2.926 

5  403 

No  .  1  0 

Ni,  .  11 

No  .  12 

No  .  13 

No  .  1  4 

No.  IS 

No  ,  16 

No  .  17 

Hu  K  WT  1  LMi' 

AL  FREQUENCY 

AC  VOL  TAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF . B 

i .  577 

3 . 862 

2.511 

1)  .  U  0 1 

U  .  001 

0  .  0D1 

0.001 

6.205 

DK  1TAL  CHANNEL  RAW  DATA  (AVERAGE); 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

N.i .  1 

No  .  2 

UPWIND  NEAR 

UPWIND  L  AND 

DP1FCAL 

DP2rCAl 

WT  BF  CAL 

WSlEC 

US2EC 

Ale  TEMP .  1 

AIR  1 EdP. 2 

HFIGHI/l ENGIH 

PATH ( Meters ) 

(Volts) 

(Volts) 

(Volts) 

( Coef  f  .  ) 

(Coef f  .  ) 

141 1  126586 

1421  127272 

0.199 

81 

-0 . 009 

0.000 

0.000 

0 . 992 

0  94V 

sV.iLfl  HMUSt. 

K1EP1NC  PARAMF 

ILRH  TRANS! 

ATED  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

ERROR  COUNT 

DATA  BASF. 

VUI.1  .RfcF  .  DF  V 

VUi  T  .REF  .  DF V 

ZERO  RFF .DF V 

AC  VOLT  FLUX 

AC  FREQ  FLUX  AC  VOI  TAGF 

AL  FREQUENCE 

■  No . scans ) 

(No . scans) 

(No .scans) 

A (No . > .005V) 

B ( No . > ■ 005V) 

(No . > . 002V) 

(No .  >5V  > 

(No . > 1Hz ) 

(VAC) 

(Hz  ) 

i) 

0 

IRQ 

0 

0 

0 

0 

0 

115.1 

59 . 06 

OBSERVED  MICKOMETEOROI OGICAL  PARAMETERS  (INCLUDING 

THF  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AU  1  F  MP  .  1 

U1ND  SPEED  1 

DtU  POINT  1 

TFMP  .  SI  RIJC  .  1 

WIND  DIR . 

BAR  -PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xh-2/3) 

( Deq .True) 

(Mill ibar ) 

(Watt/n2> 

(Celsius) 

(Kelvin ) 

1 2 . 659 

1 1) .  96 

111  .44 

ND  DATA 

320 . 7 

1014.79 

-4.0BE  02 

1  3 .230 

205.853 

AIK  TEMP. 2 

WIND  SPEED2 

DEW  POINT? 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR  PRES. 2 

>  Cel*-  ids) 

( Me  ter /sec ) 

( Celsius ) 

(Kel . x  M-2/3 ) 

(Meter  MSL  > 

(Millibar ) 

12  727 

9.99 

10.39 

Nil  DATA 

-0  .  06 

1015.09 

CALCUl  AIED  MICROMETEUROLOI 

ICAL  PARAMETERS: 

HtliiHT,  Zl 

POT .TEMP  .  1 

VIR  .  TFMP . 1 

V. POT. TEMP . 1 

ABS .HUMID. 1 

RFL .HUMID. 1 

SPEC. HUMID. 1 

VAP . PRES  1 

S. VAP. PRES. 1 

REF.  INDEX  1 

>.  3*»  i  nr  s  ) 

(Celsi us) 

(Celsius) 

(Celsius) 

<Kg/«3) 

( Per  cent) 

(Kq/Kq  > 

(Millibar) 

(Millibar  ) 

(Kel  .xM-2/3) 

1  H .  35 

12.038 

14.014 

14.193 

9.599E-03 

86  36 

7.797E-03 

12.661 

14.660 

NO  DATA 

Hr  I  I.-HT  ,  Z2 

POT  .  TF.rtP  .2 

VIR . IE HP .? 

V .POT . TEMP .2 

ABS. HUM  ID. 2 

REI  .HUMID. 2 

SPEC. HUMID  2 

VAP .PRES. 2 

S . VAP .PRES. 2 

REF.  INDEX  2 

(Meters) 

( Ce Is i us ) 

(Celsi us) 

(CeT  si  us) 

(Kg/n3) 

(Percent  > 

(Kg/Kq  ) 

(Mi  1 1 ibar ) 

(Mill ibar ) 

(Kel  . »M-2/3> 

V  .  21) 

12.817 

1 4 . 077 

14.167 

9.570E-03 

05.65 

7.767E-03 

1 2 . 627 

14.742 

NO  DATA 

LUNl  IN iJL  U  BE  LOW 


RUN  NUMB*  R 
MART  T  J  ME 
START  DATE 


7VQ50- <0700 
7:11:20  PST 
5  Md,  197V  (DAY  125) 


MAR  T  NE  SURFACE  L ArER 
NRL  MICROMfc'TE  UROLOGY 
SAN  NICOIAS  1ST  AND,  CAL 


PRINT  DATE:  11  JUN  1981 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Mir. 

NOMENCLATURE  1-UPPER  LEVEL,  2-IOWER  LEVEL 


PROFILE  CAL CUT  AT  JONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  CULATED  VALUES  (BUSINGER. 


1973)  : 


STAHJI  ITY 


FLUX  PARAMETERS  PROf  II  E  SLOPES 

(♦-UP  , -  =  DOWN>  SCALING  F'ARAMETfRS  PART  I  Al  DERIVATIVES  <  ♦-=  I  NCR  .  W I  TH  HEIGHT) 


l.RAD.R  ICHARDSON  NUMBER  MOMENTUM  FLUX 

( t-Stab le, --Unstable)  (Nt/w2) 

0  007  AT  CMH  -3.6tE-01 


FRICTION  VtLOC.ITY 
(Meters/sec  ) 
5.416E-01 


CENERAt  FORM ;  DN/DZ= 

I ( N I -N2) J/[Ln(Zl/22>« 
( Zl *Z2  >1/21 


GENERAL  FORM :' N ' SLOPE* 
KLnZl-PSI  )-(  LnZ2-PHI  )  1/ 
INI -N2J 


GEUilETRIC  MEAN  HEIGHT 

(Meter)  C.MH  =  (  Zl*72)  1  /2 
12.99 

7/L  AT  GMH 
0  .  009 

7/L  AT  lb  METERS 
0.007 

Z/L  AT  Zl 

0.01  J 

7/L  AT  Z2 
(1.007 

MON  IN-OBUKHOV  LENGTH 

( Meter  s ) 

1 . 385E  03 


HUMIDITY  H  UX 
(Kq/ser  «?  > 

3 . 94E  -OTi 

LA r. HEAT  FLUX 
( Wa  t  ts/n2  ) 

9  7  IF  01 

SEN.  HEAT  f  I.HX 
( Wa  T  ts/«2 ) 

-I ■ 0SE  01 

SKY  AND  SULAR  HF A T  FLUX 
(Wat  ts/n?> 

4. 0BE  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2> 

-3.21E  02 


SCALING  SPEC . HUMD . 
(Kg/Kg) 

-5 . 904F-nr> 


SCALING  POT.  TEMP. 
(Kel vin) 

T .S55E-02 


ROUGHNESS  LENGTH 
(Meter*) 

6 . 204E-O4 


DRAG  COEF  AT  TO  MMERS 
<D i men*i on  less ) 

,U8St  03 


N-WIND  SPEED  (M/ser.  ) 
ZaHEIGHT  (Meters) 
DWS/DZ*  1.09E-01 


N=SPEC .HUMIDITY  ;*g/Kg) 
7-HEIGHT  (Me’ers) 
DSH/DZ*  3.92E-06 


N-POT . TEMP . (Kelvin) 
Z-HE IGHT  (Meters) 
DPT/DZ*  2.35E-03 


N1 WIND  SPEED  (M/sec  ) 

Z-HE IGHT  iH)  Vert  .  Ans 
PSI=PS! i 

US  SLOPE  =  7.38E-01 

N-SPEC .HUMIDITY  (Kg/Kg) 
Z*HF  IGHT  <M>  Vert  Axis 
PSI-PSI? 

SH  SI  OPE-  -9.  15F.  0  3 

N=POT , TEMP . (Kel v in ) 
Z-HEIGHT  <M)  Vert  Axis 
PSI-PSI2 

PTK  SLOPE-  3.4IIE  01 

N-LnTEMP . STRUC .  (K  xM  *2/3) 
Z -HEIGHT  <  M )  Vert  Ax i * 
PSI-NOMl 

r  T  2  SL JPE-NO  DATA 


PSI 1  AT  Zt - 
PSU  AT  72  = 
PMC  AT  Zl* 
PST2  AT  Z2* 


-0 . 062290 
-I)  .  031230 
-0  .  004175 
-I) .  042202 


BOUF.N  RATIO 

(nn  unit";) 
-0.108 


GENF  RAL  C« INSTANTS: 


MISCELLANF OUS 


VON  K ARMAN 
CONSTANT 
<  Nn  .in  its) 

0  4 


ORAVI TATTON 
ACCELERATION 

<  M/s»’C  2) 

V  .  7959 


PROFILE 
TUR . PRANDTL 
NUMBER 

0 . 74 


PROFILE 
TUR .SCHMIDT 
NUMBF  R 
0 . 74 


BUI  K 

SFN  HEAT 
TRANSFCOEF 
0 .  92F  -03 


BULK 

MOISTURE 
TRANSF . COEF 
t . 32E-03 


AIR  DENSITY 
(Kq/n.3  ) 

I  2317 


Gl  nERAL  NOTF'it 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  e*«*rgter1  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel  > 

2 .41  68E  02 


SHI  SM2--  ♦  /  .  0B»  -3  Kq/Kq. 


UATER  LAT  HEAT  VAP 
<  I Tc  a  1  /Kg  ) 

S  90  14E  1)5 


CONTINUED  ON  NFXT  PACE 
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RUN  NUMDER :  7905U5O7O0  MARJ Nf  SURFACE  LAYFR 

START  TIMF.  7:11:211  P‘il  NRL  M  ICR  (METEOROLOGY 

MART  DA  I  E  :  5  May  |979  <  DA  Y  1  75  >  SAN  N1CUI  AS  ISLAND ,  CAl. 

ESI  iMATt  D  rtlCRUftt  ICURQLnCICAi  PARAMETERS  AT  T  I- N  METERS: 


PRINT  DATE.  JJ  J UN  JVbO 

DATA  SAMPLING  RATE  <ALc  CHANNELS);  A/Min 
DATA  AVERAGINC  PERIOD.  30  Min 


AIR  IFMP 
<Cel*iu») 
12.71V 


WIND  SPEED  DfU  POINT 
<  rt#*  t **r  /  *ec  )  >  l «,  i  u s  > 
1011  10  TV 


TEMP  STRUC. 
(Kel . xM-2/3 ) 
NO  DATA 


BAR . PRES 
<  Ml  1 1 lhar  ) 
1015.7? 


BULK  UT  TFMP 

(Cclsiut) 

13.230 


AIR-UT  TEMP 
( Kelvin ) 
-0.511 


POT-UT  TEMP 

(Kelvin) 

-0.413 


VlR-WT  TEMP 
(Kel v in ) 

0 .039 


V. POT-UT  TEMP 
(Kelvin ) 

0.937 


HE  U.HT 
>  Meter  *  • 
10  011 


Pl>1  MOP 
‘  l  e  1  s  i  u*> ) 


17  HI  7 


VIK  IFMP 
( Ce  1  sns) 
14 . 070 


V.POT . TFMP 
(Celsius) 
l  4 . 1  AH 


ADS. HUMID. 
( Kq/r*3  > 

9 . 574E-03 


RFL .HUMID. 
(Percent  > 
85.74 


SPEC . HUMID . 
(Kg/Kq  ) 
7.771E  03 


VAP  . PRES  . 
(Mi  1 1 lbir s  > 
12.631 


S . VAP  PRES  . 
(Millibars) 
14.733 


REF . INDEX 
(Kel . *M-2/3> 
NO  DATA 


DLn  k  AERUDYNAM I C  LAI  CUi  AT  IONS  DASLD  ON  ADQVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  Al.1978): 


INF  F  RRF  D 
S TAD /t  I  T Y 


FLUX  PARAMF IERS 
( +*UP , -*DOWN> 


1NFFRRED 

SCAL INC  PARAMF  TERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MI SCELLANEOUS 


L.KAD  RICHARDSON  NUMHER 
( ♦-Stab le,  -Unstable) 
-0.017  AT  CMH 

Ctnnf.TRIC  MEAN  HFIGHT 
(Meter)  CMH»( 7l«Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0 . 022 

Z/L  AT  10  METERS 
-0 .017 

NONIN-ODUKHOV  LENGTH 
(Meters) 

-6.020E  02 


MOMENTUM  FLUX 
<Nt /«2) 

-1  . 6.3E-0 1 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2. 62E- 05 

LAT.HEAT  FLUX 
(Wat  ts/«2) 

6.4BF  01 

SEN. HEAT  FLUX 

(Uatts/M2> 

7.28E  00 

SKY  AND  SOLAR  HF AT  FLUX 
( Ua  1 1 s/m2 ) 

-4.06E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

3.639E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-3. B47E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-1 . 605E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 608E-04 

DRAG  COFF.AT  10  METERS 
(D  inensi cnless ) 

1 . 297E-03 


WITH  LONG.  VELOCITY 
( Me ter 2/sec2 ) 

-1 . 324E-0 1 

WITH  ADS.  HUMIDITY 
(Meter  Kq/see  n3) 

2 . 622E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  ) 
5.841F-03 


TOTAL  HEAT  DUDGET  FLUX 
(Uatts/M2) 

-3.36E  02 


AIR  DENSITY 
(Kg/m.3  > 

1 .2321 

AIR  SPECIFIC  HEAT 
( I  Tea  1  /Kg  Ke : . > 
2.4168E  02 

WATER  LAT.HEAT  VAP 
(ITcal  ./Kg) 

5.9012E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  ) 


ADS. HUM  ID. AT  WT  LEVEL 
(Kg/n3) 

1  .  154E-02 

DAR  .PRES  .AT  UT  LEVEL 
(Millibar  > 

1016.9V 


DOUEN  RATIO 
(no  on  it  14  > 
0.112 


Mt ASUREMF N I  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARF.  PROFILE  ERROR  VALUES  AND  DOTTOM  ROW  ARE  DULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦of: 


GRAD. R ICH. 

//. 

MOML  NTUM 

LAI .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

DOUEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

lENG  IH 

f'OEF 

98% 

105% 

71% 

141% 

79% 

5X 

27% 

220% 

36X 

1  U5X 

43X 

56X 

71% 

251% 

251% 

46% 

48% 

179% 

5% 

8% 

227% 

23% 

7  1  X 

2  02X 

43% 

40% 

CONTINUED  DELOW 


RUN  NUMDER 
START  TIME 
MART  DATE 


7VC5050700 
7:11:20  PUT 
5  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRI.  HICKUME  TEOROLOGY 
SAN  NT  COE  AS  I  St  AND,  CAl 


PRINT  DATE  :  II  JUN  1 90  r 

DATA  SAMPLING  RATE  (AIL  i  HANNI  L  S  >  . 

DATA  AVER AC  I NC  PFRIOD  3 C  Min 


rUMpflSITF  PRUFILF  AND  DUI  K  AERODYNAMIC  DERIVED  PARAMF  I ER  VAI  UF.  WEIGHTED  AS  A  FUNCTION  OF  1  HE  ADOVE  RESPECTIVE  MFASURIMtNl  ERRORS 
WITH  THE  t  I1UFR  LIMIT  (IF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1  : 


ST  AD  Tl  ITY 

FLUX  PARAMETERS 
(  +  =UP  ,-  =  DClUN) 

SCALING  PARAMETERS 

(.WAD  RICHARDSON  NUMDER 

MOMENTUM  FI  UX 

FRICTION  VELOCITY 

(♦••Stable,  -- Unslab  le  ) 

<Nt/e2> 

(  Meter /sec  > 

C  01)0  10.021  AT  GMH 

-7.4IE-01  (6. OF- 071 

4.338E-01  I6.0E-02) 

CF  OMF 1RIC  MF  AN  HE1CHT 

HUMIDITY  FLUX 

SC  At  inf;  spec,  hum  id 

(Meter)  GMH  (7MZ? )  1/7 

(Kq/set  r»2) 

(Kg/Kg  ) 

12.99 

2.V6F -05  IH. OF  -  U6  1 

B7lTt  -05  T  3. 01  05) 

Z/L  AT  GMH 

LAT  .  HF  AT  FlUX 

SCAI  INC.  POT  TEMP 

It  .  00  0  1  0.02] 

(Wat  ts/n?) 

(Kelv  1 1>  ) 

7/L  A T  10  METERS 

7 . 31E  01  17. QF*01  1 

V  9'J  IF  03  17  0E  07  1 

n.ooo  10.021 

SEN.HFAT  FLUX 

ROUGHNESS  IF  NOTH 

(Wat  ts/n2) 

( Mftpr «» ) 

MGNIN-ODUKHOV  LENGTH 
(  Merer  f. ) 

-5  oat  00  C  3  .  (1 1 ♦  0 0  1 

3  649F  04  |6.  OF  051 

4. 7621  04 

SKY  AND  SOLAR  HF AT  FLUX 

DRAG  ri)F  1  AT  10  Ml  M  RS 

(  Ua  t  ts/n.7  ) 

•Meter*) 

4  OUt  07  12.01*011 

TOTAL  HF  AT  DllDGE  T  FI  UX 
<  Wat  t  */n7 » 

3  37F  07  11.11,  011 

KOWCN  RATIO 
(no  unit*-  > 

0  .00(1  1 11  -  0 H  1 

>  D-.Vt  •!  .  [  4  U£  -04  1 

I»  1 1  F  ERENi.'l-  DFTUILN  IMF  PROFILE  AND  DULK  ATRODYNAMII  DIRIV1D  PAVAnlTlW  VAi  ut  S  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
AKlVF  WT  I  !>H  1 1  D  (OMPOMU  VAI.  Ill  OR  MEASUREMENT  UNCERTAINTY  VAi  111  iUMKh  F.VFR  ADS01UH  VAi  UT  IS  LARGER)  ALL  VALUES  ARE 
I  1‘  lfD  IN  PERCENT  D IF'F I  RENCF  AND  ARF  "♦nr  ": 


r.RAD  RICH.  Z/L 
NO  .  AT  GMH  AT  HIM 


MQMF  NTIJM 

f  i  ux 


I  A  T  ,  HE  A  f 
T  l  UX 


N  .MI  AT 
FI  UX 


SKY  RAD 
f  I  UX 


HU  A!  HI  AT  DOW  I  N 

1  I  l 1 X  RAT  TO 


FRICTION  SCI  SPEC  SCI  POT  . 
VI  l  Of  MY  HUMIDITY  UhP. 


ROUGH.  DRAG 

L  ENG  1 H  (  OFF  . 


64%  64%  42% 


25%  109% 


0% 


4% 


138% 


0%  94%  65% 


44% 


n/n 


IMS  Of  MIA  RIM 


MARINE  SURFACE  l  AUK  hi ('Kdrtf  f  t  OKill  OU ICAi  (  H'l  R  Ini 


NAVAL  RISPARIH  1  Al'tlfc A  TUB  I 
A  1  HOSPHl  R  l  i.  PHYSIO.  BRANCH 
flARlNF  At  nUSP  Hi  R  1  f.  HI?.*  ARCH  ST».  MUN 
SAN  NICOLAS  XSl  AND,  CAl  ItOkhiA 

•  *  »  hlCHfinc  it  Oroi  f,uu:Ai  d.ma  *  *  * 


RUN  NUMBER 
START  T  1ME 
END  TIKE' 
STAR!  DATE 


7*  Of.  0507  31; 

7  !  41:30  RST 
a :  it : in  psr 
5  Hay  1977  (DAY  1  25 ) 


ANAi  0C  CHAN NO  RAW  DATA  <  AVLKACt  VDC )  : 


No  .  UQ  No . 01 

VOI1.HEF.A  IfMP.SIRUC 
6.205.  0.060 


Nc . 0?  No .03  No . 04 

UhP.RTRnC.2  DH4  POINT!  <>F  W  P01N12 


PRINT  DA  1 1  11  JUf*  1  Vrtii 

I>A1  A  SArtPl  lNf,  RAIL  (All  (  HAhNi  < 
DATA  AVE  RAG  INC  PER  lilt,  3l  flu. 
NOME  Nt'L  A  I  lift*  :  1  -  UP  PI  R  .  I  7t  I  ,  2 


Nn  US 

WIND  CPE  l  Dl 

S  .IMS 


•I  .  Ur.  No  .  O' 

ind  spe  t  d:-  par  t  ki 

A  't.'K  S  D  1  : 


BULK  wr  TEMP  AC  FRMJUEN(I  AC  VUI  I  ACE  MANllAl  FLAG  ZtkU  Rtl  . 


DIGITAL  CHANNEL  RAW  DAI  A  (AVERAGE): 

No  .  1  No.,1 

AIK  T Eflp  t  AIR  IE'rtP.2 

1411  127908  1421  1285.M 


F  SCARP  Mr  N  I  DAtA,  ELltD  LA'.  1  HR  A  I  |0«  ANl)  WIND 

UPWIND  NEAR  UPWIND  I  AND  I.PIEl’Al  DP.  I  f 

Hi'  IGH I  /LENGTH  PA1  H<  Mete:  -*  »  ( V.i  I  * i  '.Volt 

U.PUit,  <,H  -0  JuV  l)  UU 


SYSTEM  HOUSEKEEPING  PARAhfc  fFkS  TRANSLATED  INTO  ENu  I  Ni  t  K  INI.  UNITS: 


MANUAL  FLAG  FRRUR  OMNI  DAI  A  HA-  IF.  VOll.Rl.F  DEV  VOM.RfE  DEV 

(Novari*)  (No.  seam.)  (Np.  starts)  A(  Nr  .  >  .  u05A’>  H<No  .  >  .  ol'SV  j 

i)  0  I  Hll  0  il 


ZERO  REF  DEV  AC.  VCjlT.FlUX  A'  I  ki  g 
CNe.)  <NC.»SV>  .  N«  ill; 


OBSERVED  hlCRUNE  TEURUl  UGICAI  PAR  AW  IFRS  (INCLUDING  I  HE  AbUVt.  CAl  AND  F  S'  Afc  Phi  N 1  (  nk«l  i  I  IUV-  .  IRAN. 


AIR  TEMP  I  WIND  DPI  l  Dl  DEW  PHI  Nil 
(Celsius*  (He  t**r /*.»•■  >  (Celsius; 
12.771  1 1).  07  ID.  41* 


il  HP  .si Rut: .  i 

(Ke.  .  * M  2/3 > 
NO  DATA 


U  NO  DIM  BAR  i-k)  5.  I 

<  Peq .  lr»H'  \H i 1  I tb*. 
332. 8  Hll'.  ‘JV 


AIM  TEMP  .  2  WIND  i»PF  fc  62  Dl  U  POINT  I? 
U>lr.>u(ii  *rtf*tpr/ser  *  tColsjiic.) 
12.855,  V .  1 4  10.34 


ft-MI*  .  filRilC  .  I’ 
(  Ke  I  .  .  M  •  2  /  3  > 
NO  DATA 


c: ALr.in  Ait i)  rttr.kuhtiEiiRin.or.iCAL  parameters: 

HEIGH  I  ,  Zl  POT.TfrtP.l  VIR.TFrtP.l  V . POT . TtrtP . 1  ABS.HUrtID 

meters)  (Celsius)  (Celsius)  (Celsius)  'Kq^rtl) 

10.35.  12.771  14.144  14.324  7  .  S79»-0l 


Il  Dt  1 A  Hi  I.  BAR  PMs  2 
Older  nbl  )  .mil  "*r  . 

-«.i(.  i  n  f.  •  ib 


:'f.  I  HUMID  l  VAfl  Pi.  t 
t-  q  •’  K  i|  i  ■  H  i  ,  I  i  1 1  -t 


HMI.Hl  ,  72  POT  . TP  nP  .  2  VlR.lEhP.2  V  .  P 1 1 1  .  11  HP  .  2  ABS  .  Hijrt  I  D  .  2 

(Meters)  (Celsius*  (Celsius.)  (I  el^ius)  ihq/n.3* 

V.IJU  1 2 .  V4S  14.201  14.272  7 .  ;,7.riF-  II 3 


GPl  I"  .  HLirtil;  .  VAP  i-M  . 
*K(j>  n  •  -  rt(  il  t,  : 

V.V42I  t  3  1  »  ‘.7  , 


ClINflNUCO  BE  L  1.1  U 


1'  UN  Ntirtpl  R 
’.TART  TlrtEl 
MART  l)A  I  F 


771)50?  1 07  30 
7.41:30  PST 
*i  May  1979  <|.-AY  125.) 


MARINE  SURFACE  ■  ArtR 
NRI  MICROrtP  miPOLllGT 
SAN  NICOLAS  l SI  AND  .  t 


print  DA  1 1  ;•  »;«N 

PA  1  A  GAMP  I  IN-  k.V, 

DA  1  A  AW  k  A1 . !  NL  I1 :  .  I  G I 
NC'hl  Ni  (  A  Ilk  I  ;  \.|.p|  k 


PROf  ILE  CAl  cm  AMONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  GUI  AlfcD  VAl  Ut  ?.  <  BUG  I  NGE'R  ,  l  V.'J  > 


FLUX  PARAhE IFRS 
< ♦sUP , - =  DOWN > 


SCALIN'  PAM  AMI  Ilk,. 


PAL  :  'A  D-  k  IVA 


(.RAD.R  II.HARDSUN  NUMBER 
( ♦*5.»ah  le,  Must  ab  l.o 
0.007  AT  CrtH 

GFUrtT  1 R  1C  UV  AN  HP  I  {.HI 
i Meter >  GhM*(/l »/2) 1/2 
1  2  97 


rtOrtC N IUrt  FLUX 
(Nt /«2) 

3 . 1 3P  -  0 1 

HllMlbl  IY  FLUX 
(Kq/sec  m2) 
3.V/E  lit* 


FR  Id  ION  VI. I  DC  I  I  1 
\  Get »rs/‘.er  > 

5  (M4E  0  l 

F.CAl  1NG  Sp*  r  .HlihD 
(Kq/Kq  l 
-5 . 7H4F  -  !)'# 


•.  WIND  :  «  i  l 

:  1|  ii.M»  .  n 

‘■si  f  11 


/  '  l  A  I  GrtH 
0.013 


//».  A I  111  rtf  TEkS 
0  "HI 


LA  I.  HE  AT  FLUX 

<  Ua  t  ts/n? ) 
H.EMF.  01 

SI  N  .  HEAT  F  I  i IX 

<  Ua  t  ts/f*2> 

-  I  . I6E  0  t 


Si  At  INC  POI  It  hk 
(Kelvin* 

1  114  0E  02 


ROUI.HNF  SS  ll'.Ni.lH 


//(  At  /;* 

II  .  0  0  V 

Mt.NlN  fiPUKHUV  I  I  Ni.  I  H 
I  OISE  03 


SKY  AND  SOl.AR  HEA1  FlUx 
( Ua  *  tn/«2  > 

W/E  (12 

iriTAl  hFai  DliDCl  I  Ft  MX 
<Wa» 1%/n? i 
-4.8MF  112 


DR  At.  CHI  *  AT  1  (‘  Mi  Tf  MS 
(  l>  i  Mem  I  on  l  p  > 


I'SIl  AT  71  0  0114937 

PS  II  At  72=  -0-0  42*.H4 
f  .12  A1  71  ^  011  4779 

PM  2  AT  /.’*  II  .  0r.7*.46 


BOWI  N  RATIO 
( n  *»  units' 
-0.130 


Gi  NI  RAL  t.  •  INS  1  ANTS 


VON  MAR  MAN  T.RAVI  T  AT  lt)N  PROF  Ilf 

I  (INSTANT  Al  Lr  I  (RATION  HIM  PPANDll 

'Nf.  ..nits)  ,rt/>,*M  2*  NUMT'FR 

II  .  4  9  79', 7  0  74 


C.I  NEPAL  NO  1 1 
At  (  ur  ar  y  | 
r  OM|l  >1  t  4  t  to 


P HOF  II  E  BUI  *  BUI  K 

I  UR  SCHMID f  SI  N  HE  A  t  MOISTURE 

NllrtBI  W  TRANSF  (  Ilf  T  INAN-.f  I  III  I 

0  74  IT  .  72T  0  3  t  121  Ci 


«ea\urpnpr,t  o<  Profile  Slope  an<1 


•  ClJNtlNUlD  ON  Nf  t  T  PAl.f 


270 


RUN  NUMBER 

:  7905050730 

MAR  INF  SURFACE  LAYER 

PRINT  DATE 

1)  JUN  1980 

START  TIME 

7:41 : 30  PST 

NRl  MIC RUMETE  UROLOGY 

DATA  CAMPLING 

RAIL  (All  l 

HANNl  l  C  »  i./Kin 

START  DATE 

5  May  1979 

(DAY  125) 

SAN  NICOLAS 

ISLAND,  CAI 

DATA  AVERAGING  PFRIOD:  30 

Mm 

ESTIMATED 

MICR  f)MF  TF.OKOLOG  ICAL  PARAMETER 

i >  AT  TF  N  METERS: 

AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TFMP .STRUC. 

BAR . PRES. 

BULK  UI  TEMP 

AIR-WT  TEMP 

PUT  WT  TEMP 

VIR-WT  UMP  V.POT-UT  TEMP 

(Celsius) 

(Meier/sec  > 

(Celsius) 

(Kel . xM-2/3> 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin! 

(Kel tin)  . Kel vin > 

12.847 

9.25 

10.35 

NO  DATA 

1016.09 

13.280 

-0.433 

-  0  3  55 

0915  1013 

HEIGHT 

POT.TFhP . 

VIR .TFMP . 

V  .PUT  TEMP 

ABS. HUMID. 

REl .HUMID. 

PLC . HUMID . 

VAP  .PRES 

5  VAE*  PRES  •  REF  T  NDEX 

(Meters,) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3) 

(Percen  t  > 

k  K  g  /  K  q  ) 

(Mil  I l b  a  r  j  ) 

(Mill i bar s  /  (Kel  *M  2/3> 

10.00 

12.945 

14.194 

14.292 

9 . 544E-03 

04.76 

7.747E-0.3 

1 2 . 597 

14  861  NO  DATA 

MH  K  AERODYNAMIC  CALCULATIONS  BASED  ON 

ABOVE  ESTIMATFD  VAI  UES  AT 

TEN  MFTER5  (FRIEHf  El  AL , 

978  )  : 

INF  ERRED 
STABILITY 


r.RAD  .R  ICHARDSON  NUMBER 
(+ “Stable, -* Unstable) 
-0.020  AT  CMM 

GEOMETRIC  HE AN  HEIGHT 
(Meter)  GMH=  <  Z 1  *Z2 >1/2 
12.99 

Z/L  AT  GHH 
-0.025 

Z/L  AT  10  METERS 
-0.019 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-5.212E  02 


FLUX  PARAMETERS 
<  t*UP , -“DOWN ) 


MUrttNiuH  Flux 
(Nt/n2> 

-I . 3IE-0 1 

HUMIDITY  FLUX 
(Kq/sec  n2) 

2. 4VE- 03 

LAT.HFAT  FLUX 
(W*tt»/rt2) 

6.  ME  01 

f.FN.HEAT  FLUX 
(Wa  1 t»/«2 
6.04E  00 

SKY  AN0  SOLAR  HEAT  FLU 
(Ma  t  ts/n2> 

-5  57E  02 

TOTAL  HEAT  BUDGET  FLUX 
-4.90E  02 


INFERRED 

scaling  parameters 


FRICTION  VEl  OCITY 
<  Meter s/sec ) 

3259E-01 

SCALING  SPEC  HUMID. 
(Kg/Kg  > 

-6.1VLH  05 

SCAI  INC  POT  .  TE  HP  . 
(Kelvin) 

-  I  .  487E-02 

ROUGHNESS  LENGTH 
(Meters) 

I  .  CfJ'iE-04 

DRAC  COFF.AT  10  METERS 
<D  l  r.*nsionle«;s ) 

1 .241E-03 


INFFRRi  I)  MEAN  VER  1  ICAl 
VELOCITY  COVARIANCE 


WITH  LONG  .  VU  Or.IT  Y 
( Me  ter 2/ sec  2) 

-l . 062F-01 

WITH  ABS .  HUMIDI 1 Y 
(Meter  Kg/ser 
2 . 4Fi5E  05 

WITH  POT  .  TEMPERATURE 
<  Met»»r  Ke)  .  /«,er  ) 

4  8  49)  -03 


miscellaneous 


AIR  DLNSITt 
(Kq/n  1  ) 

I  2319 

A!  H  SPI  GIF  1C  HE  A  I 
(  I  T3  a  I  /Kg  Kel  > 

.'  4 1  t>VE  02 

WATER  L AT  HEAT  VAP 
c  I  T  r  <*  1  /Kg  > 

5  9  U  (l  5E  0  5 

VAP  PRES  .A1  WT  LEVEL 
(Mil  1  lbar  ) 

I  5  306 

ABS. HUMID- AT  WT  LEVEL 
l Aq/r*3) 

I  .  I  SBC -02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1017.2V 


BOWEN  RATIO 
‘.no  units) 

0  098 


MEASUREMENT  ERROR  ANA!  YSIS  OF  PARAME f£R5  LISTED  TN  PFKCENJ  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MFASUREMEN T  ACCURACIES. 
TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  OH 

MOMENTUM 

FLUX 

LAI  HEAT 
FLUX 

SFN.HFAT 

F  LUX 

SKY  RAD. 
FLUX 

TOTAL  Hf  AT 
FLUX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCI  POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAC 
t:  OE  F 

90% 

99% 

69% 

140% 

71% 

5% 

19% 

210% 

34% 

105% 

37% 

54% 

69% 

279% 

279% 

46% 

48% 

207% 

5% 

7% 

255% 

23% 

71% 

2.50% 

43% 

4  0% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050730 
7:41:30  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NR  I  HICROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  19311 

DATA  SAMP  I  INC  RAIE  (AIL  CHANNELS):  A/Min 
DATA  AVERAGING  PFRIOD:  30  hin 


-  OMPOSI TF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  UFICHTF.D  AS  A  FUNCTION  OF  THF  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 ; 

FLUX  PARAMETERS 

STABILITY  < ♦suP .-“DOWN)  SCALING  PARAMETERS 


(RAD.  RICHARDSON  NUMBER 
<»cStable,- *Un*  t  ab 1 e ) 

0  002  10.02)  AT  GMH 

GEOMETRIC  MFAN  HFIGHT 
(Meter)  CMH“ (71 »Z2> I /? 
J2.99 

Z/l  AT  GMH 

’13  (0,021 

Z/L  AT  10  METERS 
0.002  10.021 

MONIN-ODVKWOV  LENGTH 
(Meters) 

4  307E  03 


MOMENTUM  FLUX 
(N l/«2) 

-2.04E-01  (6. OF -021 

HUMIDITY  ri  UX 
(Kq/set  m2* 

2.7/E  -05  (  fl  .  CiF  061 

L  AT  .  HE  AT  F1UX 
(  Wat  t  s/n?  > 

6  B4£  01  I  2.  OF  *0  I  1 

SLN  HEAT  FUJ* 

< Wa I **/*?> 

7  OH)  0  0  13  OF  *00) 

•-K  Y  AND  <;m  AN  HE  A  I  El  11* 
‘  W.»  t  •■/«.'  » 

*i  5  ’)  0.’  12  0!  *01  I 

IUIAl  t  »  AT  BUDGE  I  H  UX 

(  Ua  »  t  %/*,'  l 
4  87)  02  M  O)  *0)  J 

BOW  PATIO 

O  027  Ml  OH  | 


FRICTION  VELOCITY 
<  Meter  ii/inc  ) 

3 • 976E-01  (6.0E-021 

SCALING  SPFT  HUMID. 
<Kq/Kq> 

*  /» .  027F  -0*.  13  Or -051 

f»rAl  INC.  PUT  1FMP  . 
(Kelvin) 

1  .  303f  C?  12  Of  -02  ) 

ROUGHNESS  LLNC.TH 
ter  ft  ) 

2  7V7L-04  l 6- OF  051 

DRAG  COE  FAT  10  Ml  TEH S 
‘  Met  er  s  • 

1  fcV-t:  i,  |  4.  OF  04  1 


aMN  THf  PPflf  (|  r  AND  B'il  X  AfROOYNAM/C  DERIVED  PAWAMflfB  VAI  Ul  S  AS  COrtPUTFD  VIA  T  Hf  fl  I  ANDAR  D  Dl  V  i  A  1  I  Ort  f  ROM  EJTHt-B  1  HI 
MI-il.JTl  VAI  ME  UR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  L  VE  R  ABSOLUT!  VAI  III  IS  t  ARM  R  >  .  All  VAI  UE  S  ARt 
••r  DIEM  M  Nil  AND  APE  “»er 


I  AT 


ME  Af 

ux 


‘if  N  .  HE  A  1 
f  I  II* 


SKY  RAD 
E  LUX 


IUIAl  H/AT  BOWEN 
f  I  UX  RAT IO 


f  r  I r  t  t  On  sci  si  r  i  si )  poi 

VH  Ell  IT  Y  HUM  I  till  Y  Tf  MP 


ROUGH 
t  F  NG  1  H 


DRAG 
(  UE  E  . 


22X  l.JVX  OX 


1%  144%  23% 


3X  I  0  T%  70% 
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«  *  *  *  MTCROMb 1  COBOL OCICAL  DATA  «  *  *  * 


„  ur, 

N  Jrtl  i  *, 

'‘/USi'SuUMI 

PRINT  DATE: 

11  JUN  1900 

Si*. 

•  1 :  1  1 . 4U  PSI 

DATA  SAMPLING  RATE  (ALL  CHANNil.S):  6/M  in 

I  UK 

r  imi  . 

H  :  41  :  41/  Pi*  T 

DATA  AVERAGING  PERIOD:  30 

Min 

■  ■  1  Ml 

K  1  ('Alt 

G  May  1VV9 

(DAY  12G) 

NOMENCLATURE : 

1 -UPPER  LEVEL,  2=  LOWER  LEVEL 

AN.  , 

I  RAW  DATA 

< AVLRAGf  VDG): 

.  ! 

No  .  0| 

Nt  .  D.J 

No  .  1)3 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  OB 

No  .  09 

1  ..  i  ♦  A 

IL  nl*  .  SI  HOT  . 

1  ltm>.  S1RUC  .2 

PF  U  POINT  1 

DEW  P01NT2 

WIND  SPELD1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

*  .1 

U  .1)00 

0  .  UU  1 

5 . 1  48 

5.  T41 

4.496 

4,317 

5.024 

4.707 

5.304 

1  1 

, 

No  U 

No  .  12 

No  .  13 

No  •  1  4 

No  .  15 

No  .  16 

No  .  17 

\ 

r  U  TIM 

As  E  ki  (401  Nl. 

1  AT  VOt  TAGF 

MANIJAI  F  t  AG 

Zl  RU  REF. 

SPARE  A 

SPARE  B 

VOLT . RFF . B 

'  H2JI 

.*  GIG 

1)  .  0  D  1 

0.001 

0.001 

0.001 

6.205 

...  ,„;.v 

il  :.  ►  hU  DATA 

(AVI  Rh(,T  )  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

N 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAI. 

US1EC 

WS2EC 

.,1k  1 1  nr 

HI  II. Ml /LENGTH 

PAlH(Meters) 

(Volts) 

(Volts) 

(Volts) 

( Coef  f  .  ) 

(Coeff , ) 

i«*:  i  i,’V3i4 

tl  .  1  VV 

VI 

-0 . 00V 

0.000 

0.000 

l)  .  992 

0.949 

i"  -•  -  - 

:  ll'  INS  PARC* 

Ml  It.RS  TkANStATED  INTO  ENGINEER  INC  UNITS 

. 

i  RR ur  f  OUnI 

DAI A  BASF 

VOI  1  .RE  F  .DEV 

VUE  1  .REF.  DEV 

ZERO  REF  DEV 

AC  VOLT -FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

Nil  S'  Jli*.  • 

<  Nit  .  ‘,f  an  ) 

A(No . ) .  00GV) 

B  <  No  .  >  .  0  0f.V) 

(No . > .002V) 

(No . >5V> 

( No . > IH/ > 

(VAC) 

(Hz  ) 

11 

0 

0 

U 

0 

115.2 

59.02 

•  r  Hr* 

•  <  IMI  1  E  1 IH 0:  1 11, 1 1  I'll  P  Ah  AMI  T  f  R 

S  (INCLUDING 

THE  ABOVE  CAI 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

«!nT.  U'l  1  1.1 

!■»  W  PM  INI) 

IT  Ml*  .  M ROC  .  1 

WIND  DIR . 

BAR , PRES . 1 

SKY  RAD 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

.  1 

,  n-.. «,♦*»  » 

v  i  .Isms) 

UH.  xM  -2/3) 

(Deg • True) 

(Millibar  > 

(Watt /m2 ) 

(Celsius) 

(Kelvin  > 

1  ll  .  4  - 

Nfl  DATA 

325.3 

1015.29 

-6.56E  02 

1.3 . 319 

286.054 

w  '  Nl'  SPt  l  1>J 

l»T  W  PM  INI  2 

Tl  HP .STRUC. 2 

TIDE  TABLE 

BAR .PRFS.2 

Oe»»*r  •  set  > 

ll  plsi  us ) 

(Kel . »H-2/3> 

(Meter  MSL) 

(Millibar > 

-<• 

•  '  On 

1U  .  32 

NO  DAI  A 

-0.26 

1016. 39 

•M 

;  »  i  n 

itRi'Mt  TFi'RAiOf  1  CAL  PARAMETERS; 

>•  1 

i  (( ,  .  ( 

PHI  FI  Ml- .  1 

V  I  R  IEMP.I 

V.  Pflf .  IEMP  .  l 

ABS. HUMID.  1 

REL .HUMID. 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S.  VAP  PRES. 1 

REF. INDEX  1 

u,  , , 

'IVIbUSI 

(Gel si  ms) 

(Celsius) 

<  Kq/ m3 ) 

(Percent ) 

(Kq/Kq  > 

(Mil  1 ibar ) 

(Mi  1  liber  ) 

(Kel . «H-  2/3) 

V. 

i  3  din 

14.210 

14.3yD 

V.  581 E -0.3 

85.11 

7.784E-03 

12.647 

14.059 

NO  DATA 

h.  i 

ti  i  /;* 

PM  TEMP..' 

V I R  .  T  f  rtP  .  2 

V.POT . TFMP .? 

ABS- HUMID.  2 

RFI  .HUMID. 2 

SPEC .HUMID. 2 

VAP . PRFS.2 

S. VAP. PRES. 2 

REF  INDEX  2 

«  n- 

1  r  > 

del*  ios  i 

(Celsius) 

(Celsius) 

(Kg/M  3) 

(Percent ) 

(Kq/Kq ) 

(Mill l bar ) 

(Millibar ) 

(Kel . *M-2/3> 

v 

.'■1 

I  t .  op:' 

; 4 . 276 

14.366 

9.G24E-03 

84. 13 

7.731E-03 

1 2 . 575 

14.940 

NO  DATA 

-MU  NUMBER.  -'VUG ij5i»80U 
•  ThE  I  T  I  Mi  .  M  l  I  :  4U  P..I 
TART  Dm  IT:  G  i1.fy  1 VVV  (DAY 


MARINE  SURF AC  I  LAYER 
NRI  MICROMT  TEOROL OOY 
SAN  N  HOI  AS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DAI  A  SAMPLING  RATE  (ALL  CHANNFLS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Mxn 
NOMENCLATURE:  1  -  UP  P  E  R  LEVEl  ,  2=LOWER  I  EVEl 


Mil  ILk  CAL  Cut  AT  1UNS  BASED  ON  ABOVE  OBSERVED  AND  CAT  COL  A  TED  VALUES  ( BIISINGFR  ,1973): 


FLUX  PAR AML  1 T RS 

i  ♦-.UP  ,  -  '-DOWN) 


SCAL  INC  PARAME  TERS 


PARTIAL  DERIVATIVES 


PROF  ILE  ST  OPES 
<  ♦* INCR  WITH  HEIGHT ) 


PAD.R  If  HARDr.')N  N'lMBTR 
(♦-'.table,  Unstable) 
0.013  AT  CMH 

'>  OmF  trie  mean  height 

‘  Mr  i  pr  *  fillll  iJi./i.U/? 
11'  97 

//l.  AT  CMH 

»  n  l  h 

//t.  A I  JfJ  METERS 
ft  .  o  i  a 


M1.NIM  UMJKMUV  LENGTH 
■  M‘?  I  ».»f  i 
7  .  .'Mil  f)? 


MOMENTUM  FLUX 
(Nr/«2) 

- 1 . 27E -  0 1 

HUMID! 1Y  FI  MX 
<Kq/s«?<  m2) 

:•  22E  DG 

LA  I  H[ AT  F LUX 
<Ua  Ms/m2) 

5.4VT  (M 

‘.I  N  HEAT  FI  MX 
(We  f  ts/n?) 

-4  I9L  (Ml 

SKY  AND  SOLAR  HF  AT  FI  LI  X 
(Wet Is/ m2) 

6.56E  02 

I  THAI  HEAT  BUDGE  T  FLUX 
(W.»t  tS/«2) 

-6.061  03 


FRICTION  VELOCITY 
<  Melers/se'.  > 
J.P14E-01 

SCALING  SPEC.HIIMD. 
(Kq/Kq  ) 


F(  ALING  POT.  TFMP . 
(Kelvin) 
f  .  045E-0P 


ROUGHNESS  LFNGTH 
(Hei-rs) 

1  033E-04 


DRAG  COFJF  AT  10  METERS 
( I)  (Mens lonlrss) 


GENFRAL  FORM : DN/D7* 
t (N1  -N2) l/ILn(Zl/ZP>« 
(Z1*Z2) 1/21 

N^UlND  SPEED  (M/sec  ) 
Z*HE IGHT  (Meters) 
DWS/DZ*  6.72E-02 


N-SPEC . HUMIDITY  (Kq/Kq) 
Zr.HETGHT  (Meter*) 
DSH/DZ-  -9.92E-06 


N-POT . TEMP . (Kelvin) 
Z» HE IGHT  (Meter  * ) 
DPT  /P7  *  l  66E-03 


GENFRAL  FORM  NSLOPF- 
l  (I  nZl-PSl  '-  (  Ln  Z2-P1T 1  )  1/ 
INI-N21 

N*W1ND  SPEED  (M/*ec  ) 
Z-HEIGHT  (M)  Vert. A, i* 
PSI-PSI1 

WS  SLOPE*  1 • 24E  0U 

N*SPEC . HUMIDI TY  (Kq/Kq) 

7 *HE  1CHT  (M)  Vert  #ns 
PSZ*PSI? 

SH  SLOPE-  -9.6  3E  03 

N-POT . TEMP  (Kelvin) 
Z'HEIGHT  (M)  Vert.AKi* 
PSI*PSI? 

PTK  SLOPE®  5.17E  01 

N®LnTEMP . STRUC . <K»H-2/3> 
Z  *  HF  I GH  T  (  '  Vert  .An* 

PS I -NONE 

CT2  6L  OPE •NO  DATA 


l"  tl  AT  /l  (  IIB'NV 
l”.I  I  A I  /;*  •T.0GVr/.ll 
PSt.  AT  n  ll  .  160*.  M, 
E-  I AT  /.'  IT  .  -Ml  I4H7 


bouen  pa  r in 

(nn  uni  t«.  > 

- U . U76 


MISCELLANFOUS 


VON  KY.mmAn  '.WAV  I  TAT  TON  PR  TIT  ILF 
i  UNMAN  f  AM.f  l  E  RAT  TON  FOR  .  PPAND  f  I 

■'  N'»  units/  (M/Si  f  2)  NUMBER 

11.4  9 . 7959  0.74 


PWOFIII  BULK 

TOR .SCHMIDT  SFN  HEAT 


BULK 

MOISTURl 


TRANSF  .(‘Of  F  .  TRANSF.COEF 


n  e*ieeiip(f  for  nnsv' •‘nnni  of  Profile  Slope  and/nr  Partial  Derivative, 
♦•d  h y  insertion  of: 


AIR  DENSITY 
(Kq/M3  > 

I  ,2315 

AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . > 
2.416UE  02 


SH.1  - 


0HI  .1  N  »|  f¥  fj 


WATER  LAT.HEAT  VAP 
(ITtal ./Kq) 

5.9002E  05 


RUN  NUMBER 
S  !  AR  1  1  i  fit 
START  DATE 
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PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RA1F  (ALL  CHANNELS):  6/Hl 

DATA  AVERAGING  PERIOD;  30  Min 


79Q5050BCI1 
fl:  U  :  40  P',1 
5  tidy  1979  (DAY  125) 


ESTIMAIED  M1CKOME1EOHOI  OTUCAI  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP 

WIND  SPEED 

DEW  POINT 

TEMP  .STRLJC. 

BAR . PRFS . 

BULK  UT  TFMP  AIR-WT  TEMP 

POT -WT  TEMP 

VIR-WT  TEMP 

V.PDT-UT  TEMP 

(Celsius) 

( Meter /ser  ) 

(Celsius  > 

(Kel . xh-2/3  > 

(Millibar) 

( Cel  si  us ) 

(Kelvin) 

(Kel vin) 

(Kelvin) 

(Kelvin  > 

12.922 

8.13 

10.33 

NO  DATA 

1016.29 

13.319 

-0.397 

-0 .299 

0 .949 

1  .  047 

HF IGHT 

POT  .  TEMP  . 

VIR  .  TF  MP  . 

V. POT. TEMP . 

ABS. HUMID. 

REl.  .HUMID. 

SPEC .HUMID. 

VAP . PRES  . 

S.VAP  PRES  • 

REF. INDEX 

( Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/e3> 

(Percent ) 

(Kq/Kq  ) 

(Millibars) 

(Millibars) 

<Ke) . kM-2/3) 

10.30 

13.020 

14.26R 

14.366 

9 .532E-03 

84.24 

7 .73HE-03 

1  ?.  .  504 

14.938 

NO  DATA 

BULK  AERODYNAMIC  CAICUIATIONS  BASED 

ON  ABOVE  ESTIMATFD  VAI UL  '  AT 

TEN  MF  TERS 

(FRIEHF.  et  al. 

1978)  : 

inferred 

STABILITY 

1  LUX  PARAMETERS 
< ♦ -UP  ,  -*DOUNl 

INI  .  RRFD 

SCALINC  PARAMETERS 

I NFERRF  D  MEAN  VEWTICAL 
VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

AIR  DENSITY 

<  ♦  -S  t  ab  1  e  ,  ■*i  Uns  t  ah  1  **  > 

(Nt/r»2> 

(Meters/sec ) 

( Meter 2/sec2 ) 

( K  g/n-3  > 

- C . 028  AT  GMH 

-9  S0E-02 

2 . 777E-0 1 

-7.712E-02 

1 . 2318 

GMIMETRIC  MEAN  HF.lL.HT 

HUMIDITY  flUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC  HEAT 

(Meter)  CMH=(  Zl  »Z2M/2 

(Kq/ svl  n2 ) 

(Kq/Kq  ) 

(Meter  Kg/see  *3) 

( ITcal  .  /Kg  Kel .  ) 

12-99 

2.23F  05 

-6. 51  BE*  05 

2.23QE-05 

2.4167E  02 

Z/L  AT  GMH 

LAT. HFAT  FLUX 

SCALINC  POT. TEMP. 

WITH  POT . TEMPERATURE 

WATER  LAT, HEAT  VAP. 

-o  .nv, 

(Ua  t  ts/n2) 

(Kelvin) 

(Meter  Kel . /sec  ) 

(ITral./Kq) 

Z/L  AT  10  METERS 

5.51F.  01 

-1 .525F-02 

4  236F-03 

5.9001E  05 

-0 . 027 

SEN. HLAT  flux 
(Wat  ts/w2> 

ROUGHNESS  LENGTH 
(Meters) 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

5.28F  00 

6 . 032E-05 

15.348 

-3.691E  02 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  t*/«2> 

6 . 56F  02 

IOTAI  HEAT  BUDGET  FLUX 
(Wat  *»/«2> 

-596E  02 

BOWEN  RATIO 
(no  units) 

0 . 096 

DRAG  COEF.AT  10  MFTERS 
( I)  mens i  on  less ) 

1 . 167E-03 

ABS . HUM  T  D • AT  UT  LEVEL 
(Kq/n3) 

1  .  I6IE-C? 

BAR. PRES.  AT  UT  LEVEL 
(Millibar  > 

1017.4V 

MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES . 

TOP  ROW  ARC  PROFILE  ERROR  VALUES  AND  BOTTOM  RC'U  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Nor-'; 


GRAD  RICH. 

Z/L 

MOMENTUM 

LAT  .HEAT 

SI  N.  HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT . 

ROUGH . 

DRAG 

NO. AT  r;r»H 

AT  10M 

FLUX 

FLUX 

Fl  UX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

l  3 IX 

148X 

94X 

1 55X 

10VX 

5X 

T3X 

264X 

47X 

108X 

62% 

67X 

94X 

297% 

297% 

46X 

47X 

225X 

5X 

6X 

273X 

23X 

70X 

248X 

43X 

4  OX 

CONTINUED  below 


PUN  number.  79UM>M)Bl)D 
I  A*  t  I  l  ML  ;  0:11:41]  P  • .  T 

JAR1  DA  IE;  5  May  1V7V  (DAY  1 25  > 
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PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/Mjn 
DATA  AVERAGING  PFRIOD;  30  Min 


LUMP  U*»  1  IF  PROIt  I  r  And  Mil  K  AFRODYNAMir  DFRIVf.D  PARAMETFR  VALUE  ULLGMIED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  F  MRORS 
WITH  THE  LOWER  LIMIT  OF  ThE  CORRESPOND I NO  M»  ASURF ME NT  UNCERTAINTY  INDICATED  IN  I  ) : 

Flux  paramehrs 

STARII  I T  Y  ( »=UP , -  =  DOUN)  SCALING  PARAMETERS 


OR  ADR  II  HARD:. ON  NUMBI  R 
(♦-Stable  Unstable) 
0.00  0  ll-.ll.'l  AT  ('.MH 

GFOMFIR1C  MIAN  HEIGHT 
(Meter  >  C«H«<  Z1  aZ?M/2 
12.99 

Z/L  AT  GMH 
O.OOO  I  II.  02  I 

Z/L  A I  10  MEIERS 

0000  10.021 

M ON  IN -OBUKHOV  LENGTH 
(Meter*.) 

4  •■>95E  0  4 


MOMENTUM  FLUX 
<  Nt  /*;?> 

-1  CAE -01  16- 0 E -  0 ? I 

HUM  l  Dll  Y  FLUX 
( Kq / srr  «? ) 

2.23F-05  IB.Dk-06’ 

LAT  HEAT  FUJX 
(Wat i s/«2> 

5.5CT  01 

SfN.MFAT  FLUX 
(U<tts/«2) 

'I  I  IE  OP  I  3 . 0E  4  0  0  I 

SKY  AND  SOI  AN  HI  A!  FLUX 
CM*  t  f  *i/M?  > 

6.56 1"  0  2  12-0(401] 

total  hfat  budget  FLUX 

(U-,tti/«;’) 

V9VI  02  I  3.  OF-  401  I 


FRICTION  VELOCITY 
( Mete/  s/«,ec  > 

2 . 92 1 E - 0  I  16. PE-021 

GCAL  INC;  SPI  C  .HUMID. 
(Kq/Kq ) 

6 . 161F  05  I  3  .  OF  05) 

SCALING  PUT. TEMP. 
(Kelvin) 

5..3J5E-C3  12.  OF -02 J 

ROIIGHNF SS  LENGTH 
(Meters) 

7 . 71 4E  -  or,  ifc.nr-osi 

DRAG  COFF.AT  10  MUFRS 
( Meter*-. ) 

\  .  i.'UI  i>  (  14  .  OE-04  1 


BOWEN  RATIO 
(n«  un  its) 

11.0  08  1  0.081 


D 1 1  KEREN!  F  BZIUHN  THF  PROFILE  AND  BUI  K  A.  RODYNAM1C  DERIVED  PARAMMFR  VAt  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 

above  weighted  r imposin'  vaiijf  or  measurement  uncertainty  value  (which  ever  absolutt  value  is  iargfr).  all  values  are 

l  rsriD  IN  PERCI NT  DIFFERENCE  AND  ARF  "♦or-": 


GRAD.  RICH.  1t\. 

NO. AT  GMH  AT  TOM 


MOMENTUM 
F  I  UX 


l  AT  .  HF  AT 

mix 


sf  n.heai 

Ft  UX 


SKY  RAD. 
FI  UX 


TOTAL  HI  AT  BOWEN 
FLUX  RATIO 


FRICTION  SCI. .SPEC  SCI. POT. 
VELOCITY  HUMIDITY  TEMP, 


ROUGH 

LENGTH 


DRAG 
f'UEF  . 


1<l9X  10RX  16X 


OX  I67X 


nx 


LX  1 0RX  BX 


8X  75X  29X 
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MARINE  SURFACE  LAYER  HICROME  TEQRQlOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  i  #  •  HICROMFTFQROI  OC.ICAl  DAIA  •  *  *  » 


RUN  NUMBER : 

7905050810 

PRINT  DATE  : 

11  JUN  1980 

START  TIME: 

8:41:50  PST 

DATA  SAMPLING  RATE  (ALL 

CHANNELS):  6/M 

n 

END  TIME: 

9:11:5(1  PST 

DATA  AVERAGING  PERIOD:  CO 

Mm 

START  DATE: 

5  May  1979 

(DAY  125) 

NOMENCLATURE 

1-UPPER  LEVEL,  2=1  OWE  R  LE  V(  L 

a 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) 

No  .  00 

No  .  0  1 

No  .  0? 

No  .  03 

No  .  0  4 

No  .  05 

No  .  0 6 

No  .  07 

No  .  08 

No  .  (IV 

VOl  T  .  RFE  .  A 

lEMP.SfRGC. 

TEMP. STRUC. 

2  DEW  POINT  1 

DEW  PDINT2 

WIND  GPfEDl 

WIND  SPEED.. 

BAR .PRES. 2 

SKY  RAD 

WIND  DIR. 

6.205 

0 . 001 

0 . 001 

5. 127 

5. 121 

4.317 

4  .  I  60 

5 . 035 

5.310 

5.110 

No  .  1  0 

No.  11 

No  .  12 

No  .  1  3 

No.  14 

No.  15, 

No  16 

No  .  17 

BULK  Uf  TEMP 

AC  FREQUENCY  AC  VOL  TACE 

MANUAL  FLAC 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOl  T  .REE  b 

3.706 

3.815 

2.514 

0.001 

0.001 

0.001 

0.001 

b  .  205 

. 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMF NT  DATA,  FIELD  CAI 

IBRAT ION  AND 

WIND  SPEED 

ESCARPMENT  CORRECTIONS. 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

WT  BE  CAL 

WGIEC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HFIGHT/LENCTH 

PATH (Meters ) 

(Volts) 

(Volts) 

(Volts) 

(Cuef f ■ > 

(Coeff . * 

1411  130294 

1421  131108 

U  .  1H3 

1  34 

-0 . 009 

0  000 

0.000 

0 . 992 

0.V‘-2 

. 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOL  T . RFF . DEV 

VOLT. REF . DEV 

ZERO  RLE  -  DEV 

AC  VOl  T  .  FLUX 

AC  FREQ. FLUX 

AC  VULTAGF 

Al  FREQUENCY 

<  No . scan* ) 

(No .scans) 

(No . sr  ans  > 

A ( No . ) .005V) 

B(N0 . > . 005V) 

(No . > .002V) 

(No . >5V> 

(No  > 1Hz ) 

(VAC) 

(Hr  > 

0 

0 

1 80 

0 

0 

U 

0 

0 

115-1 

59.81 

. 

OBSERVED  MICRHME  TEQRUL  OGICAt  PARAMETERS  (INCLUDING 

HF  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATt  D  INTO  ENGINEER  INC  UNITS 

AIR  .EM7.1 

WIND  SPEED  1 

DEW  POINT! 

TEMP  STRUC  .  1 

WIND  DIR. 

BAR  PRES. I 

SKY  RAD. 

BULK  UT  IE  HP 

DEAN  AIR  TEMP 

CCelsi us) 

(Meter/sec ) 

(Celsius) 

(Kel . «M -2/3 ) 

( Deg  True* 

(Mil libar ) 

(Wat  t/n2 ) 

(Celsius) 

(  K  e  1  v  1  r.  ) 

1 3 . 029 

8.32 

10.30 

NO  DATA 

318.8 

1015.45 

7.41E  02 

1  3 . 355 

206.230 

AIR  TEMP. 2 

WIND  SPEEDS 

DEW  P0INT2 

TEMP  STRUC. 2 

TIDE  TABLE 

BAR .PRFS.2 

(Celsius) 

(Meter/*ec) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSI.) 

(Millibar) 

1 3 .  i :  i 

7.80 

10.20 

NO  DATA 

-0.35 

1016.55 

• 

CALCULATED  MICRGMETEURULOG ICAL  PARAMETERS: 

HEIGHT,  Zl 

POT . TEMP  .  1 

VIR. TFMP  .  1 

V. POT. TEMP . 1 

ABS. HUMID. 1 

REL .HUMID. 1 

SPEC  .HUMID 

1 

VAP  PRES. 1 

S. VAP  PRES. 1 

REF  .  INDEX  1 

(Meters) 

(Celsius) 

(Celst us) 

(Celsius) 

(Kg/n3 ) 

( Per ren  t ) 

(  Kq/Kg  ) 

( M i 1 1 i bar ) 

(hi  1  libar  ) 

( Kel . xM  2/3 ) 

18.35 

13.209 

14.373 

1 4 . 553 

9.501E -03 

83.49 

7.722E-03 

12  548 

15.030 

NO  DATA 

HFTGHT,  72 

POT . TEMP. 2 

VIR. TEMP. 2 

V.POT . TEMP .2 

ABS. HUM  ID. 2 

REL  .HUMID. 2 

SPEC . HUMID 

2 

VAP  PRES  2 

S  .  VAP  I'RES.? 

RE  F  .  INM  X  2 

(Meters) 

(Celsius) 

(Celsius) 

(Telsius) 

(Kg/n3> 

(Percen «  > 

(Kg/Kg ) 

(Mi  1 1 1 bar ) 

(Mill ibar ) 

(kel. xM-2/3  * 

9.20 

13.201 

14 . 446 

14.536 

9.447E-03 

02  50 

7  672F  -  0  3 

12 . 480 

15.127 

-  ■)  DATA 

*  CONTINUFD  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905050830 
8:41  :  50  PST 
5  May  J979  (DAY  125) 


MARINE  SURFACE  LAYER 
NHL  M I CROMETE UROLOGY 
SAN  NICOLAS  IS!  AND,  CAL 


PRINT  DATE :  l 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS*:  6/Hin 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  CLIPPER  LEVEL,  2-LDWER  LEVEL 


■  PROFILE  CALCUI  AT  IONS  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VAI  UES  (BUSINGER , 1973) : 


STABILITY 


FLUX  PARAMETERS  PRO»  HE  SLOPES 

(♦»UP , --DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦•INCR.WITM  HEIGHT* 


GRAD  RICHARDSON  NUMBFR 
<  t-Stable.  --Unstable) 
0.009  AT  GMH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter  )  GMH- ( Zl »Z2> 1/2 
12  99 

Z/L  AT  GMH 
0.013 

7/1  AT  10  ME  TERS 
0.010 

Z/L  AT  Z1 
0.013 

Z/L  AT  22 
0 . 009 

MONIN  OBUKHOV  LENGTH 
(HtUf  ») 

9.V48E  02 

PSH  AT  Zl*  -0.006698 
PSI1  AT  72=  -0  .  043467 
PS  12  AT  71*  -n  .  117160 
PS  12  AT  72*  -0  05H740 


MOMENTUM  FLUX 
<Nt/n2> 

-9.93F-0? 

HUMIDITY  FLUX 
(Kq/s#(  n2> 

?.  02E-05 

LA  I  HEAT  FLUX 
(Wet  ts/n2 > 

4.99F.  01 

SEN . HEAT  Fl.UX 
(We 1 ts/n2> 

2.  he  on 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat t«/ft2> 

-7.41E  02 

TOTAL  HEAT  BUDGE  1  FLUX 
(Wat  t»/n2> 

-6.93E  02 

POUF N  RATIO 
(no  unit*) 

-0 . 042 


FRICTION  VELOCITY 
<  Mete,-  s/«ec  ) 
2.841C-01 

SCALING  SPEC . HUMD . 
(Kq/Kq ) 

'5.775E-05 


SCAl  INC  POT .  TEMP . 
(Keluin) 

S.960E-03 


ROUGHNESS  LENGTH 
(Meter*) 
6567E-05 


DRAC  COEF.  AT  10  METERS 
(Dimension less ) 
i  .  *SVi  u  s 


GENFRAL  FORM : DN/DZ* 
l (N1-N2) )/lLn(Z1/Z2>« 
( Zl »Z2  > 1 /2 1 

N-WI ND  SPEED  (M/*ec ) 
Z*HEICHT  (Meters) 
DWS/DZ*  5.81E-02 


N*SPEC. HUMIDITY  (Kq/Kg) 
Z*HE 1GHT  ( n«trr% > 
DSH/DZ*  -8.92E-06 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meter* ) 
DPT/DZ*  9.20E-04 


GENERAL  FORM: 'N 'SLOPE* 
l  (LnZI-PSI  )-  <  LnZ2-Pf>  I  >  1/ 
INI-N2I 

N-WIND  SPEED  <«/ir<:> 
Z-HEIGHT  < M )  Vert. Axis 
PS1-PSI1 

WS  SL OPE  =  I  . 4  IE  QO 

N*SPEC. HUMIDITY  (Kq/Kq> 

Z  *  HE  I GHT  (M)  Vert  .Ams 
PSI -PSI2 

SH  SI  OPE-  -9.36E  03 

N*POT . TEMP  (Kelvin) 
/•HEIGHT  (M)  Vert. Axis 
P  S  I  *  P  S  I  2 

PTK  SLOPE-  9.07L  01 

N  =  Ln  T  E MP  .STRUC  .  (Kah-2/J) 
Z  =  HE IGHT  (M)  Ver  t  Ax i * 
PSI "NONE 

CT2  SLOPE* NO  DATA 


•  GENFRAL  CONSTANTS: 


MlSCELLANt  OUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0 .4 


GRAVITATTON 
ACCELERATION 
(M/*ec  2) 

9 . 7959 


PROFILE 
TUR , PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SFN  HEAT 
TRANSF .COE F 
0 .92E-03 


BULK 

MOISTURE 
TRANSF  ,  COEF  . 
1 . 3?F -03 


AIR  DENSITY 
(Kq/e.C ) 
1.2310 


e  CE  NERAL  NOTES: 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Dei  .vative. 
Confutation  executed  by  tn»ertion  of: 


AIR  SPECIFIC  HEAT 
< ITcal  .  /Kq  Kel . ) 
2.4I66E  02 


SH1-SH2*  ♦  /-  .O0E-3  Kq/Kg. 


WATER  L AT. HE AT  VAP 

< ITcal  /Xq) 

38992E  05 


«  CTINTINULD  ON  NEXT  PAGE 
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RUN  NUMBER:  7905050030  MARINE  SURFACE  LAYER 

START  TIME:  B: 41:50  PST  NRL  MICROMETEDROLOG Y 

START  DATE:  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAL 

*  ESTIMATED  MICROHETEDROLOGlCAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mir* 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP 

.STRUC. 

BAR. PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-UT  TEMP 

VIR-WT  TEMP 

V.POT-WT  1EMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel 

<M -2/3) 

(Millibar > 

(Celsius) 

(Kelvin) 

(Kel vin) 

(Kel vin) 

( K el  vm ) 

13.101 

7.86 

10.21 

NO 

data 

1016.45 

1 3 . 355 

-0.254 

-0 . 156 

1  .  082 

1  .  ten 

HEIGHT 

POT. TEMP. 

VIR. TEMP. 

V. POT. TEMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC, HUMID. 

VAP  .  PRES . 

S.VAP .PREc  • 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsi us) 

(Celsius) 

(Kq/n3> 

( Fercen t ) 

(Kg/Kg) 

(Mil 1 ibars ) 

(Millibars) 

(Kel . *M-2/ 

10.00 

13.199 

14.437 

14.535 

9 . 453E-03 

82.62 

7 . 67BE-03 

12.489 

15.116 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHf  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

(«-*UP,-*DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(  +*-St  able, -=Un stab le  > 
-0 .023  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
<  Meter )  CHH*(Z1 »Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.029 

Z/L  AT  10  METERS 
-0.023 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-4.4UE  02 


MOMENTUM  FLUX 
(Nt/M2) 

-8. 74E-G2 

HUMIDITY  FLUX 
(Kq/ser  *2) 

2.26E-05 

LAT.Hf AT  FLUX 
(Uat ts/«2> 

5.59E  01 

SFN.HEAT  FLUX 
<  Uatt*/n2) 

3.90E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/«2> 

-7.41E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/M2> 

-6.81E  02 


FRICTION  VELOCITY 
( Meters/sec ) 

2.&64E-01 

SCALING  SPEC. HUMID. 
(Kq/Kg ) 

-6 .906L  -05 

SCALING  POT. TEMP. 
(Kelvin) 

-1  .  175E-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 148E-05 

DRAG  COEF.AT  10  METERS 
(D  mens  l  on  less  ) 

1  .  149E-03 


WITH  LONG.  VELOCITY 
<  Meter2/sec2) 

-7. 095F-02 

UtTH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2 . 265E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

3. 130E -03 


AIR  DENSITY 
(Kq/«3) 

1.23)3 

AIR  SPECIFIC  HEAT 
( ITcd  1  .  /Kg  Kel .  ) 
2.416AE  02 

WATER  LAT.HEAT  VAP  . 

( ITc  al  ./Kg ) 

5.8990E  05 

VAP . PRES .AT  WT  LEVEL 
(Mill  ibar-  ) 

15.387 

ABS. HUM  ID. AT  UT  LEVEL 
( Kq/n3) 

1  .  1 64E-02 

BAR  .PRES. AT  WT  L  FVEL 
( Ml  1 1 ibar ) 

1  0  17, 65 


BOWEN  RATIO 

(no  vm ts ) 

0 .070 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTFD  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAO. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

ER  ICTION 
VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL .POT. 
TEMP  . 

ROUGH 

LENC1H 

DRAG 
(  OEF 

1 83% 

2017 

1  08X 

165* 

162* 

5* 

11* 

326* 

54* 

1  11* 

1  08* 

74* 

108* 

450* 

450* 

46* 

46* 

378* 

5* 

6* 

424* 

23* 

69* 

41)1  * 

43  * 

4  0* 

a  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905050830 
8 : 41 : 50  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACF  LAYER 
NRL  mCROMETEtlROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PR  INI  DATE  11  JUN  198ft 

DAI  A  SAMPLING  RATE  <  AL  L  CHANNllS)  /./Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMF  TER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASURE  MINT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  )  : 


STABILITY 


FLUX  PARAMETERS 

(♦»UP,-*DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( +*St  able, -*Un stab le  > 
-0.000  10.021  AT  Gf.H 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMM«( l 1 »Z2> 1 /2 
12.99 

Z/L  AT  GMH 

*0.000  to. 021 

Z/L  AT  10  METERS 
-0.000  (0.021 

MONIN -OBUKHOV  LENGTH 
( Me  t  er  *  > 

-2.919E  05 


MOMENTUM  FLUX 
<Nt/«2) 

-9.09E-02  1 6 . OF -021 

HUMIDITY  FLUX 
(Kq/sec  m2) 

2.21F-05  t  8 . OF  - Ob  1 

L AT . HEAT  FLUX 
(Wat  ts/n2> 

3.46E  01  (2-0E+0U 

SFN.HEAT  FLUX 
(Wat  ts/M2) 

-3.10E-OI  1 3 . 0E  >00 ) 

SKY  AND  SOLAR  HEAT  FLUX 
<  Ua  t  ts/«? ) 

-7.4IE  02  12. 0E»0t 1 

TOTAL  HEAT  BUDGET  FLUX 
(Uat  ts/*2> 

-b.  85f  02  (  3 . 01  *01  1 


FR IC1 ION  vtLOr ITr 
( Meter  s/Set  > 

2 . 7 1  bE  *  0  1  (6. Of -021 

SEAL  1  N(.  SPF  (.  .HUMID 
( Kg/Kq > 

-  6 . 470f  6S  13  Uf  CM 

SCA(  INC  POI  .  TEMP  . 
(Kelvin) 

2.214F  03  t  2 . OF  -  0?  I 

ROUGHNESS  LENGTH 
<  Meter  4 ) 

5 .  670F  -  05  16  0E-0M 

DRAG  COFF  .A1  10  MffERS 
(Meiers  > 

l  2  ■  (4  01  -  04  I 


BOWEN  RATIO 
(no  units) 

0.006  (0,081 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMF  IF.  R  VALUES  AS  CUMPUItD  VIA  THI  STANDARD  DEVIATION  FROM  EITHER  THf 
ABOVE  WEIGHTED  COMPOSTS  VALUE  OR  MFASURtMF  NT  UNCERTAINTY  VALUE  <  UH 1CH  F  VF  R  AHSOI  IITF  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  I8TED  IN  PFRCENT  DIFFERENCE  AND  ARE  -♦or-**: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  TOM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FI  UX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOUFN 

RAflO 

FRICTION 
VF  l  OC  1  T  Y 

SCL  SPEC 
HUMIDITY 

SCI.  PUT  . 
TEMP 

ROUGH 

1  ENGTM 

DRAG 

mu 

08* 

88* 

7* 

6* 

100* 

0* 

1* 

71* 

4* 

9* 

51* 

12* 

1 

■  END  OF  DATA  RUN 
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MARINE  SURFACE  l  AYER  HICR0ME TEOROL OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  IS!  AND,  CALIFORNIA 

*  *  •  «  MTCROMETEORUL OGICAL  DATA  •  *  «  * 


RUN  NUMBER ; 

7905050900 

PRINT  DATE: 

1 1  /UN  1 9B0 

SI  ART  TIME: 

7:12:  0  P",f 

DATA  SAMPLING  RATE  (ALL.  CHANNELS):  A/ft  m 

FND  TIME: 

V  :  42  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

5  May  197? 

(DAY  l?i) 

NOME NCI  A  TURF 

1 -UPPER  LEVEL,  2*  LOWER 

-EVEL 

ANfil  QG  CHANNEL  RAW  DATA 

(AVERAGE  VDl  > 

No  .  0  0 

No  .01 

No  .  0? 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOL!  ,  RfcF  .A 

TEMP  .  STKIJC . 

TEMP. STRUC. 

”»  DF.W  POINT! 

DFU  POINT 2 

WIND  SPEfcDl 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD 

WIND  DIR 

6.205 

(1.00! 

0.00! 

5118 

5.114 

4 . 484 

4 . 123 

5,035 

5. 867 

4.932 

No  .  1 1) 

No .  11 

No  .12 

No  .  13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BUl  K  HI  TEMP 

AC  Ftii  yufrNl.'Y  AC  VOLTAGE 

MANUAt  FLAG 

7FRO  RfF. 

SPARE  A 

SPARE  B 

VOLT .REF  b 

1.7  34 

1.H02 

2.517 

0.001 

0  .  0  « 1 

0.00! 

0  .  OOJ 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE  )  : 

ESCARPMFNT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPFFT  ESCARPMENT  CORRECTIONS 

No  .  I 

No  .  .* 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP?P'r«l 

WTBFCAL 

WMFC 

WS26C 

AIR  TEMP . 1 

AIR  TEMP.? 

HFIPMT/LENGTH 

PATH(Meter*> 

(Volts) 

<(,  ul  t9  » 

(Volts) 

(Coe)f  > 

(Corf f  ) 

l A 1 1  l 3223b 

1421  133031 

0  .  1N3 

J  41) 

-o .  oov 

0.000 

0  .  0  0 

0  99.’ 

0  95? 

SYSTEM  HOUSE  KEEP  INC  E'APAMt  ffWS  TRANSLATED  INTO  ENGINEERING  UNI  IS : 


MANUAL  HAG 

f RROR  COUNT 

DATA  HA5F 

VOLT  .RFF  DF  V 

VOLT  RFF  DFV 

ZFRO  REF  .DFV 

AC  VOI  I  FLUX 

AC  FREQ  FI  UX 

ac  vin  tact 

AI  i  REQLm  NL  Y 

( No  .  s<-  <tns  > 

(No  .  «<’  4ns  ) 

(No . sc ans) 

A ( N  o , > . 0  0  5V  > 

B( No .  >  .  005V) 

(No . >  002V) 

(No . >5V) 

( N  0  >  1  M  1  > 

(  VAC  > 

«M;  i 

0 

0 

180 

0 

0 

0 

0 

0 

115  ;* 

‘  9  80 

OBMRVED  MICRUMEIEOROl  OGICAl  PARAMETERS  (INCLUDING 

THE  ABOVE  CAl 

AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED 

'  INTO  ENGINlERlNG  UNITS 

AIR  IF MP  1 

WIND  SPf  1  D l 

DEW  POINT  1 

iemp  .  strut: .  i 

WIND  D ! R . 

BAR  PRF.S .  l 

SKY  RAD 

BUI  K  UT  TEMP 

MEAN  AIR  TEN 

( !  el  si  «*•  > 

( Mrtrr /s»r  > 

<  Lei  sms) 

(Kel . »M  -2/3  * 

<  Deq  T  f  i.i*  > 

(Mill  lb  or  > 

»  C  •  l  9  1  V  9  ) 

<**  1  v in ; 

13 . 224 

H  64 

10.24 

NO  DATA 

SI?  7 

1015. 45 

■H  IBE  02 

1  3  363 

42  * 

AIR  TEMP. 2 

WIND  SPEED? 

Df  W  POINT? 

TEMP  STRUC . 2 

TIDE  lABlL 

BAR  PRES  .  2 

*  i.e  Is*  us.) 

( rt*t*r /«,ei  > 

(Celsius) 

(Kr) . *n  2/3 > 

<  Meier  MSI) 

(Mi  111  bar ) 

13  30  J 

HID 

10.  in 

NO  DATA 

O  44 

1016.55 

CALTlii  A 1 1 D 

MlCRi'MF  TLUPDLOL 

.11AL  PARAMETERS 

HEIGH! ,  Z\ 

POI  TEMP  1 

VIR  TEMP  l 

V  POT . TfM*  l 

ABS .HUMID  ! 

RFl  HUMID  J 

SPEC  HUMJD  1 

VAP  PRES  1 

S  VAP  PR F  S  1 

RfcF  1 NDE *  1 

i  Mr  1  *■"  9  > 

<  Ctt  1  s  i  >»s  ) 

( C  e  1  %  i  w  % ) 

(Olimsl 

( Kg/n 3  > 

<  Per  r  en  t ) 

<K?'*9> 

(Mill  itiar  > 

(M  j  l  1  ibar  > 

<K«1  »M 3  « 

1 H  35 

13.404 

14.563 

14  743 

9  459!  o  3 

'!?  13 

7  6911  -03 

t?  50? 

15  22? 

NO  data 

HEIGHT,  11 

PU1  IF  MP  P 

VIR  If  MP  2 

V.PUT  .  1EMP  ? 

ABS  HUMID . 2 

M  F  i  HUM  1  D  2 

SPFt  HUMID  2 

VAP  PRES  2 

S  VAP  PRES  2 

REF  INI?  X 

(  Me  r  er  s  * 

(1  •I'.tUSl 

(0191  «  9  » 

(C#l»i us > 

i  Kq/nJ • 

<  Per  c  en  t ) 

l  K  q  /  K  q  I 

(Millibar) 

'Millibar  . 

'Pel  «M  2>  J) 

V  ?f) 

11  19* 

1  4  6  IS 

14 . 725 

V  4  1  1  F.  (l  .1 

HI  "J 

7  64HE  03 

1?  44? 

15  318 

NQ  DATA 

CON!  INiJtl-  pi  i  Oiil 


print  Date  u  Jun  i98o 
Data  sampi  ini,  rah  «  ai  l  ihanneiSi  /•> 

DATA  AVERAGING  PER  101/  JO  N  i  ii 
NOMINCLA  Ulftf  !•  UPPER  IfVti,  2  •  L  ( iHEfc  i  l  Vfc  L 

P#t«MU  i  AiriU  At  IONS  PAGED  ON  ABOVE  OBSERVED  AND  LAI  (ill  All  D  VAl  III  b  (  pHSIMGFR  ,  1  97  J  > 


FLUX  PARAMLTFR'i 

PR  01  11  l  SI 

l  IP  E  1 

.TAMi  ITt 

t ♦rfUP ,  -DOWN  » 

S'  Ai  I  N(.  PAR  AMI  IFRS 

PART  I AI  DFRlVAtlVt  S 

« ♦  I NCR  W  1  Tm 

*<(  ff.«t 

!  fAD  R  1 1  .iAk|>.,llN  NllMBf  R 

MOMENTUM  ft  (IX 

1  R  II.  1  ION  VI'!  Oi  IT  Y 

Gf'NIRAl  F  OR  M  :  DN  /  p  7  : 

CTNIRAL  FORM 

N  St  UP! 

-  ♦  M|| 

f>  If  •  Unsl  ab  1  •*  ’ 

< Wt /M?) 

«  Mr  ter  s/  sn  ) 

UNI  N2>  I/tl.n<  7 1  '  7?  >  * 

l  1 1  nil  1*51  i-  ■ 

i  l nZ?-P‘  1  1 

0  0  u 

AT  (,MH 

-1.05!  0  1 

?  V?5£  -  U  1 

<  Z1 «Z?) I /?! 

(Nl  N7 1 

(.t  (imf  trig  h>  an  height 

HUMIDITY  F  l  UX 

SLA!  1NG  SPEC  .  MUMD 

N« WIND  SPEED  » 

N«  W  I  Nl)  SPT  ED 

<  M  9*.'  > 

'Merer 

i  GMM» ( Z I ■/? )  1  /? 

(Kg/«.et  r?) 

(Kg/Kq) 

7 -HEIGHT  ( Me  ter*) 

I  *HE  l  l*HT  (Hi 

Ver  t  A i l 9 

1?  V? 

?  n5F  -n5 

-5  bV7f-tl5 

DWS/DZ-  6  04E  02 

PS1-PM1 

WS  SLOPE  J 

37V  0( 

//l  A  1 

(,MH 

LAI  .  Ht  AT  FLUX 

0  0  15 

(Wat \ s /«? 1 

SI.Al  ING  POT  TFMP 

N-SPEC  HLIMTDITY  (Kq/Kq) 

N^SPf  C  HUM I  01  T  t  '  Kq/'Aq  ' 

5  0  /.I  01 

(Kelvin) 

7  *  HE  1 GHT  (Meter  %  > 

1 1  HE  1  GM 1  (Ml 

ve'  t  A«.s 

Z/L  AT 

1  A  Ml  Ifcfc!. 

•'  435E-0J 

DSH/DZ-  -8  92F-06 

PSl ‘PSI? 

Ml/ 

M  N  HEAT  F  1  t  IX 

gh  r-i  ope  9 

4  V)  n  3 

(Wat  ts/«?l 

// L  AT 

Z! 

2  7  J  £  0  0 

RUUf.MNtSS  IENC.TM 

N ^PQT  . TEMP  (Kelvin  ) 

N  -P  O  f  UMP  (Kelvin/ 

u  «?.» 

( Me  t  *■  r  % ) 

7=Hf ICHT  (Meters) 

7  «HF  1 1.M  ’  iMl 

Ver  t  All' 

SKY  AND  SUL  AM  HF AT  FllIX 

7  .3 1  9E  05 

DP  T  /D7  -  1  I6E  0.1 

ps! 

7/L  A  r 

2? 

(Watt  /r?) 

p ik  si  ope 

7  ?  !  (J  1 

o.oi; 

H  181  02 

DRAG  COEF  AT  JO  MFTER'j 

N^LnTE  Ml'  STRUC  (  K  *  M  •  .'  /  3  ! 

MON  IN 

OBUKHOV  II  NOTH 

IOTA!  HEAT  BUDGET  FLUX 

(l)iMen«ionle99 ) 

7- HEIGHT  (M) 

Ver  t  At  i  •• 

( Merer  * > 

(Wat t*/M?> 

1,6'H  lO 

PSI -NONE 

8 . 461 E  02 

-7.70E  0? 

CT?  SLOPF'NO 

DATA 

P5I1  AT  Z  |i  U. ID l? 36  BOWEN  RATIO 

PS!  I  AT  IV-  0  05 1  1 07  (no  units) 

PS12  AT  / 1  -  0.137751  -0.053 

PS  1 2  AT  /?*  R. 069061 


Gfc/VFRAL  O INSTANTS. 

MI SCELLANE  ous 

VON  KARMAN 

GRAVITATION  PROP  II  F. 

PROF  It  E 

BUI  K 

bulk 

constant 

ACCElFRAMON  TUR  PRAND1L 

TUR .SCHMIDT 

SrN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/SPL  2)  NUMBER 

NUMBFR 

TRANSF  CHFF . 

TMANPF  .COEI 

(Kq/r3  ) 

0  ,  4 

9.795?  0.74 

0.74 

0 .92F-03 

1  . 32F.  -  03 

1  2302 

i  GENERAL  NOTP  i; 

AIR  SPECIFIC  HEAT 

Ac  r  ur  ac  y 

Imitation  etceedru  for  nfaiuranant  of 

Profile  S l opr 

antl/or  Partial  Derivative. 

( ITcal . /Kg  Kel  ) 

C (»«!>•) la  t 

ion  executed  bv  in*#rtion 

Of  : 

P.4166E  02 

SHI  - 

SH2-  ♦/-  . ORf -3  Kq/Kq . 

WATER  LAT.HEAT  VAP 
(ITcal  ./Kg) 

5 , R901E  05 

RUN  NUMBER  V9»I»,I»*.UV00  MARINE  51  IMF  All  iAtI,P 

MAH  TlM<  '*  12  «  PST  NRL  MlCROMf  TEOROl  OLY 

MARI  DAM  5  Nay  1V7V  <  DAY  l  ?5  »  SAN  NlCUlAS  ISLAND,  CA( 


CONTINUED  ON  WE  K f  PAGE 
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RON  NUMBEk:  7905050900 

S1ARI  TIME:  9:12:  0  PST 

MARI  DATE :  5  Hay  1979  <  DAY  12 


MARINE  SURFACE  LAYER 
NRt  HI CROHETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


MIMA1ED  MlCROrtETEUROLOGlCAl  PARAMETERS  AT  TEN  NETER5 : 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Celsius) 
13.293 


WIND  SPEED 
(Meter /sec  ) 


DEW  POINT 
(Cel-siuM) 
10.17 


TEMP . STRUC .  BAR. PRES. 
(Kel.xM-2/3)  (Millibar) 
NO  DATA  1016.46 


BULK  Ml  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.383  -0.090 


POT-WT  TEMP 
(Kelvin  > 

0 . 008 


VIR-WT  TEMP 
(Kelvin) 

1  . 243 


V.  POT-WT  TEMP 
(Kelvin ) 

1 .341 


HEIGHT 
<  Merer s> 
10.00 


POT. TEMP  . 
(Celsius) 
13.491 


VIR .TEMP . 
(Celsius) 
14.626 


V. POT .TEMP . 

(Celsius) 

14.724 


ABS .HUMID . 
(Kg/«3) 

9 . 417E-03 


REL .HUMID . 
(Percent  > 
81 .33 


SPEC. HUMID. 
(Kg/Kg) 

7 . 653E-03 


VAP .PRES. 

(Millibars) 

12.450 


S  .  VAP .PRES . 
(Millibars) 
15.307 


REF. INDEX 
(Kel . xM-2/3) 
NO  DATA 


AERODYNAMIC  CAICUIATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,I978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦=UP  ,-=*DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
•11012  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
Meter)  GMH-<Z1»22) 1/2 
12.99 

Z/l  AT  G«H 

■0.01*i 

//l  .'ll  10  ME  1  FR'i 
0  OIL’ 

MON  IN  OBUKHOV  L  (.  HI,  1 H 
i  M®  i  s  ) 

8  19  IE  02 


MOMENTUM  FLUX 
(Nf/n2> 

-9. 58E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2.41E-05 

l  AT  .  HE  AT  FLUX 
(Mat  »*/«2> 

5.96E  01 

BTN.HtAT  FLUX 
(Watts/n2> 

P . 4 1 E  00 

SKY  AND  SOLAR  HEAT  Ft UX 
(Uatt«/n2> 

-0  18E  02 

TOTAl  HEAT  BUDGET  F I  I IX 
(Watt  */m2 ) 

-7.56E  02 


FRICTION  VELOCITY 
(Meters/sec  > 

2.790E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.027E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-6.946E-03 

ROUGHNESS  LENGTH 
(Meters  > 

6. J37E-05 

DR AC  COEF.AT  10  METERS 
( D l nent 1  on  less  > 

1 . 169E-03 


WITH  LONG.  VELOCITY 

(Heter2/sec2> 

-7.783E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.412E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec ) 

1 .938E-03 


AIR  DENSITY 
(Kg/n3> 

1 .2305 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 

2.41 65E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.8980E  05 

VAP. PRES. AT  WT  LEVEL 
(Mi  I libjr ) 

15.415 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  .  I66E-0? 

BAR. PRES. AT  WT  LEVEL 
<  Ml  1 1 ibar ) 

1017.66 


BOWEN  RATIO 
(no  units) 

0  040 


Ml  A'«URfc  MI  N :  ERR  OR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PfRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

I  Op  ROW  ART  KRUl  IIE  T  RROR  VALUES  AND  BOTTOM  ROW  ARf  BUI  K  AFROOtNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


l.kAD  HIM 

/'l 

Ml  IMI  N  TUM 

l  A  T  .  Hf  A  T 

SF  N  .  HE  A  T 

SKY  RAD. 

TOTAL  Ht  AT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL  POT. 

ROUGH 

DRAG 

Nfl  Al  l.MH 

Ai  ion 

f  1  u* 

FLUX 

Fl  UX 

FLUX 

FlUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

It.  IX 

mix 

IBoX 

I63Z 

1  39* 

SZ 

1  IZ 

302Z 

53Z 

110Z 

B6Z 

73Z 

106X 

*  1  .IX 

MMl 

4nX 

46Z 

6  079* 

SZ 

1  HZ 

6I25Z 

2JZ 

69Z 

61  02Z 

43Z 

40Z 

*  i In  l  i  N<  it  l'  »<i  t  mj 


H  ■*  nfMPlt. 
• .  1  A  it  I  I  | 


-  I  AR  f  I. ,lk 


MARINE  SORT  Aft  LAYiR 
N»l  MICHOMI  Tf  UROLOGY 
SAN  NlTOlAS  IM  AND,  G.AI 


PR INT  DATE  t 1  JUN  1980 

DATA  SAMPLING  RAlf  (AIL  CHANNELS)  6/Min 
DATA  AVERAGING  PERIOD  30  Min 


■'•Ni.'.i:*  '  Nil*  HI  r.Nl)  1-,h  *  AIROD'NAMIf  LtRJVlD  paramittr  vai  or  weighted  as  a  FUNCTION  OF  Imi  ABOVE  RESPECTIVE  MASUREMFNY  ERRORS 
WITH  'HI  t'>wiv  l  l  M  |  1  III  Imi  (  IlkRf  SPIINPINI,  Ml  ASORT  Ml  N  I  UNCERTAINTY  1 ND II  A  Tf  D  IN  1  1 

I  LU*  PA KAtil  tf  RS 

'  TAI'I'  I'i  ■♦IIP,  -DORN'  SCALING  PAR  AMI  f  t  kb 


*  R AD  R  II  HARD  ON  Nor.BIR 
>  ♦  * • »  at*  I  *■ ,  i  in  *  «t,  l  ••  » 

*;  HI  0  *  fi  (  .'  i  At  I, Hit 

r  >  UMI  IR  H  Ml  AN  HI  1 1.H  T 
'  M.  i  l.MH  1 1  /;* 


/  L  Af  GNH 
fl  ill  1  It)  b.’l 

tf\  Al  1  IJ  Ml  Ik  R  . 

0  (ill  ID  0  21 

MON  i  N  OB' IK  MOV  I  I  NOTH 
(Apters* 

H  9821-  0  2 


HOME NIUM  F  l  UK 

<  N  t * 

V  Hnf  0.’  |n  01  O.'l 

HUMIDITY  f  l  UK 
'  Kq/'.pi  m2  > 

2  Ml  <15  (H  01  <>n  I 

I  At  HL At  film 
t  Ua  »  t  v/ m2 > 

5  761  0  1  12  .  (*r  t  01  I 

St  N  HI  AT  Fl  On 

<  Ua 1 1 \/m2 I 

•  2  * 9f  0  0  II. OF ♦ 00  ) 

SKY  AND  SOI  AR  Hf  A  t  FLUK 
i  kll  t  T  «*/M«?  ) 

h  i at  02  12. oi «ni  i 

TOTAL  HEAT  BUDGET  Tl  UX 
( Wa l t */«2 > 

'*  65T  02  I  1  OF  *01) 

HOWLN  RAT IO 
(nn  unit;.) 
n  .  049  I  0  (1HJ 


IRK  I  I  ON  VE  l  Or  I  T  Y 
» tiptfi  s/%ei  » 

2  A  lt F  0  1  in  01  02 1 

M  AI  TNG  SP»  •  HUMID 
t  Kg/Kg  > 

6  51 41  05  I  3  01  05) 

SI  Al  IF  Pt)l  TF  MR 
ikrlmii 

7.234#  01  (2  0E -021 

ROUGHNESS  l  F NOTH 
(  Meter  % > 

6  5751  0  5  16  Ut  05 1 

DRAG  COF  F  AT  I  0  ME  TERS 
( M e  rrr  s  > 

\  £ 3llt  ii.i  14  .  Of -04  1 


DIlFFRENfF  BETWEEN  THf  PROF  ILF  AND  BULK  AT  RODYNAMIC  PtRIVFP  PARAMETER  VAIUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  flTHFR  THF 
A  Mi  VI  WFICHilD  I.IIMPOMIF  VALUE  OR  MF  ASURf  ME  NT  UNCERTAINTY  VAI.UF  (WHICH  TVFR  ABSOLUTE  VALUE  IS  LARGE*)  -  ALL  VALUES  ARE 
l  TSTEO  IN  PERL, NT  DIFFERENCE  AND  ARE  "tor-"; 


GRAD  RICH. 
NO.  A  I  GMI* 


J  /L 

Al  1  0M 


l  AT  .  Hf  AT 
FLUX 


SI  N.  Ml  AT 
flUX 


SKY  RAD. 
FLUX 


TOTAL  HEAT 
FLUX 


BOWL  N 
RATIO 


FRICTION 
Vf  l  OG  I  T  Y 


SCL .SPEC 

HUMIDITY 


SCI  POT . 
TEMP  . 


ROUGH. 

LENGTH 


DRAG 

r  oEF  . 


•  END  OF  BATA  ffUtt 
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MARINE  SURFACE  LAYER  MICROMETEOR OL  DCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

I  »  *  MICROMETFOROL ogical  da  I  a  *  «  «  * 


RUN  NUMBER: 

7965050930 

PRINT  DATE: 

11  JUN  198(1 

START  TIME; 

9:42:10  PSf 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

END  TIME: 

10:12:10  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE; 

5  May  1979 

(DAY  125) 

NOMENCLATURE 

1  UPPER  LEVEL,  2=LUWER 

-EVEL 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC) 

No  ,  00 

No  .  01 

No  .  02 

No  .03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

VOL  T.REF.A 

TEMP . SI RUC . 

1  TEMP. ST RUC. 

2  DEW  POINI 1 

DEW  P0INT2 

WIND  SPEEDl 

WIND  SPEED? 

BAR .PRES. 2 

SKY  RAD 

6.205 

0 . 001 

0.001 

5.143 

5.132 

4  .  Q?0 

3.830 

5 . 048 

6.348 

No  .  1  0 

No  .  11 

No.  12 

No  .  13 

No.  14 

No.  in 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY  AC  VOL TAGF 

MANUAL  FLAG 

ZERO  REF . 

SPARE  A 

SPARE  b 

VOLT .REF. B 

3.778 

3.825 

2.514 

0.001 

(1.001 

0.001 

11 . 0  0  1 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CAE  I  BRAT  ION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  1 

No.? 

UPWIND  NEAR 

UPWIND  LAND 

DP  1FCAI 

DP?rCAI 

UTBFCAL 

US  i  EC 

AIR  TEMP . I 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH( Meters) 

(Volts) 

(Volts* 

(Volts) 

( Coeff . 

1411  133579 

1421  134475 

0.1H3 

145 

-0 . 009 

0.000 

0.000 

0 .992 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR  . 
4  .  894 


WS2EC 
(Coeff . ) 
Q  .952 


MANUAL  FLAC 

ERROR  COUNT 

DATA  BASE 

VOLT .REF . DEV 

VOLT .REF . DFV 

ZERO 

REF .DEV 

AC  VOLT. FLUX  AC  FREQ , F LUX 

AC  VOLTACE 

AC  FREQUENCY 

(No . scans) 

(No . scans  > 

(No . scans) 

A ( No .  >  ,005V) 

B(No .  >  .0  05V) 

(No  . 

>  .002V) 

(No .  >5V  >  (No .  > IHi ) 

(VAC  ) 

(Hi  ) 

0 

0 

180 

0 

0 

0 

0  0 

115.1 

*-9.82 

•  OBSFRVED  MICROMETEOROl  OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENCJNEtR I NC  UNITS: 


AIR  TEMP. I 
(Celsius) 

1 3 . 358 

WIND  SPEED1 
<  Meter /sec ) 
7.75 

DEW  POINT  1 
(Celsi us) 
10.39 

IEMP . STRUC . 1 
(Kel . xh-2/3) 

NO  DATA 

WIND  DIR . 

( Deg . True) 
311-4 

PAR . PRES . 1 
(Millibar) 
1015.65 

SKY  RAD. 

( Wat  t/*2 ) 
-ET.B5E  02 

BULK  UT  TEMP 
(Celsius) 

1  3 . 426 

MEAN  AIR  TEMP 
(Kelvin) 

286  563 

AIR  TEMP. 2 
( Cels i us ) 

13  447 

WIND  SPEED2 
<  Meter /ser ) 
7.30 

DEW  PUINT2 
(Celsius) 
10.27 

TEMP . STRUC .2 
(Kel . xM-2/3> 

NO  DATA 

TIDE  TABlE 
(Meter  MSL > 
-0.51 

BAR .PRES. 2 
(Millibar) 
1016.75 

CAI  CUl  ATED 

M1CRUME TEOROLOCICAL  PARAMETERS : 

HEIGHT,  Z1 

(Meters) 

18.35 

POT  .  TEMP  .  1 

(Celsius) 

13.538 

VI R . TEMP . 1 

(Celsius) 

14.717 

V. POT. TEMP. 1  ABB. HUMID. 1 
(Celsius)  (Kq/*3> 

14  891  9. 55 IE -03 

REL. HUMID. 1 
( Percen t  ) 

8?  •  22 

SPEC  HUMID. 
(Kg/Kg  ) 
7.770E-Q3 

1  VAP. PRES. 1 
(Mill ibar  > 
12.629 

S  VAP  PRES. 1 
(Mill  ibar ) 
15.359 

RFE  INDEX  l 
(Kel.xM  2/3) 
NO  DATA 

HEIGHT,  72 
( Meter  s ) 

9  20 

POT . TE  MP  .2 
(Celsi us  > 

1  3  538 

VIR  .  TEMP 
(Celsius) 

14 . 790 

V. POT. TEMP.?  ABS. HUMID.? 
(Celsius)  <  Kq/r*3  > 

14,881  9  480E  1)3 

REL  HUMID. 2 
( Perron t ) 

01  .  07 

SPEC. HUMID- 
(Kg/Kq  > 

7 .706T  03 

2  VAP .PRES.? 
(Mill ibar ) 
12.539 

S  VAP  PRES.? 
(Millibar* 

15  466 

REF. INDEX  2 
(Kel  *M  -2/3  > 
NO  DATA 

•  CONTINUED  BFlUU 


RON  NUMBER 
START  TIME 
START  DATE 


7V  0505 1)930 
v  a?  iu  psr 
5  Ha  y  t  V79  (DAY 


MARINE  SORT  AC  I  l  AYER 
NR l  MIL'ROME  TE  OR 01  OGY 
SAN  N I  CO!  AS  ISLAND,  CAI 


PRINT  DATE  11  JON  1 980 

DATA  RAMP l INC  RATF  (ALL  CHANNELS*:  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NGHtNCIAlURf  1- UPPER  IfVtl,  2«lUWEB  t  E  VlL 


*  PROFILE  CALCU1  ATIONS  BASED  ON  ABOVE  OBSERVE  0  AND  CAI  GUI  ATI  D  VAl  01  R  C  BUS  I NGE  R  ,  1  97.0 


STAB 1 1 


ITY 


TLUX  PARAMETERS 
(♦•UP,  -  DOWN  > 


SCALING  PARAMETERS  PARUAl  DERIVATIVES 


PROl  I*  1  SI  itPES 

< ♦ *  lNCB  WITH  HEIGHT  > 


GRAD . R ICMABDSUN  NUMBI  R 
(♦-Stable,  -'Uns » ab  U*  > 
001?  AT  GMH 

(EOMETRIC  hf  AN  HEIGHT 
(Meter)  GMH-*  (  7 1  aZ? >  I  /.’ 
:?  99 

Z  / L  A ,  GMH 
0.017 

1/ L  A  1  10  ME  TERR 
0.013 

Z/L  AT  Z1 
0  0  '4 

Z/L  AT  Z? 

(1.012 

MONIN  OBUKHOV  LENGTH 
(Meters) 

7.555E  02 


MUME  NUIH  F  L  OX 
<N« /*?> 

-9. | ?E  0? 

HUMIDITY  El  OX 
<  *<j  /■»•*<  n?i 
I  ■  67£  -  II  *> 

LA  T  HEAT  f  1  OX 
(  Wa  T  t  4  ) 

4  1  ‘F  01 

!  1  N  HEAT  T  MIX 
<Ua  t ts/«2l 
I . 69E  00 

SKY  AND  SUl  AR  HI  AT  FlUX 
<Ua  1 1  «./«?> 

P.85E  02 

I  THAI  HEAT  BUDGE  T  FLUX 
(Ua  t 15/n?) 

-8.46E  0? 


FK  ICT  ION  VI  L.OC  ITT 
(Meters /sec  ) 

2  405L -U1 

SCA1  INC.  SPFl  HUMD 
<Kq/Kq  > 

?,  6  T'-E  -  0  5 


SCALING  POI  TEMP . 
<  Ke I win) 

5.635E-03 


ROUGHNESS  EENGTH 
(Mr  ter» ) 

3. 449E05 


DRAG  COEF  .  AT  ID  MF  TERR 
<D i nensi on less > 

I  2261  I M 


CFNIWAI  FORM  DN/p/r 
T  <N|  N?> J/I»  n ( 7  I //?)• 

<71 •22)1/21 

N  utNI)  SPE I  t)  •  M/^er  • 
/--HEIGHT  INtifrs* 
DJS/DZ-  5  nir  1)2 


N  T  SP  FT .HUMIDITY  (Kg/Kq) 
7  =  HE  IGHT  (NH-rsI 
DSH / DZ -  -8  921  06 


N*POT  11 MP  (Kelvin) 
7  HF  1GH1  <  Mr  ier  > 
DPT/DZ*  8  9?r  (.4 


GE  Nt  RAL  E  URM  N  SI  OPE  ? 

I  <1  nZl  PS1  >-  iln/2-PM  •  1' 
( N1 - N2 1 

N-  WIND  ’.PLED  <  M  'u>r  > 

Z  -HE  1CH  T  (M  '  Ur-  t  Axis 
PSI  <PM  1 

US  Si UPE  -  I  66f  00 

N  SPE(  HUMIDITY  i Kg /Kg) 
7»  ME  J  GMT  (M>  Ver  »  Axis 
PSI  -  PS  12 

r.M  M  OPF  =■  9  SVt  0  3 

N  1  POT  TF  HP  .  <  Ke  I  v  in  > 

/  :  ME  I  GEE  l  (M)  V*ri  Aim 
PSI *  P  M  2 

P  IK  ''L  OPF  9  5V1  01 

N--E  nil  MP  STRU(  <►  *H  ?/3> 
7 'HE  1  CM  I  <  M  '  Vk  1  A*  is 
PSI *NONt 

CT  2  SLOPE  -NO  DAT  A 


PSIl  AT  ZI= 
PS11  AT  Z2- 
PS 12  AT  Zl* 
PSI?  AT  7? - 


-0.114155 
-0  .  I)57?33 
-0.154263 
- U  .077342 


BOWEN  RATIO 

(no  units) 
-0 . 041 


«  GENERAL  CONSTANTS: 


MISCELLANf ous 


VON  K ARMAN 
CONSTANT 
(No  units) 

0.4 


GRAVITATION 
ACCELERATION 
(M/ser  ?) 

9 . 7959 


PROFTI  F 
TUR .PRANDTL 
NUMBER 
0 . 74 


PROF  li  t 
TOR .SCHMIDT 
NUMBER 
0 . 74 


BUI  K 

SEN  HF.  A  T 
TRANfiF  .  C  OFF 
0  92F -03 


BULK 

MOISTURE 
THANSF.COEE . 
I . 32E-03 


AIR  DENSITY 
( Kq/n.3  > 

I .2297 


*  CE  NERAL  NOTFS: 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slrpe  and/or  Partial  Derivative 
CoM|>  u  ta  1 1  on  executed  by  insertion  of: 


AIR  SPECIF  1C  HEAT 
( ITcal . /Kq  Kel . > 
P.4W.7E  02 


SHI  -SH?«-  ♦/-  OBF  -3  Kg/Kg. 
PTK I  -PTK2»  ♦/-  . 008  K»1  , 


WATER  L AT . HEAT  VAP. 
(ITcal  .  /Kg) 

5.8973E  115 


•  CONTINUED  ON  NFXT  PAGE 
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RUM  NUMBER ;  7905050930  MARINE  SURFACE-  LAYER 

START  TIME:  9:42:10  PST  NRL  MICROMETEOROLOGY 

START  DATE.  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAL 

»  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFMP . 

(Celsius) 

13.437 


WIND  SPEED  DEW  POINT 
(Merer/sec)  (Celsius) 
7.35  10.20 


TEMP .STRUC. 
(Kel . xM-2/3) 
NO  DATA 


BAR .PRES. 
(Mil liber  > 
1016.65 


BULK  WT  TFMP 
( Celsius ) 
13.426 


AIR-UT  TEMP 
(Kelvin ) 
0.011 


POT-WT  TEMP 
(Kelvin) 
0.109 


VIR-WT  TEMP 
(Kelvin) 

1 .355 


V.  POT-WT  TEMP 
(Kelvin ) 

I  .453 


HE ICHT 
(Meiers) 
10.00 


POT .TEMP . 

VIR . TEMP . 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID, 

SPEC. HUMID. 

VAP .PRES. 

S.  VAP.  PRES. 

REF  .  INDEX 

(Celsius ) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent) 

(Kg/Kg) 

(Millibars) 

(Mil libars) 

(Kel . xH-2. 

1 3 . 535 

14.781 

14.879 

9.4B9E-03 

81  .21 

7.714E-03 

12.550 

15.454 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEhE  ET  AL,!9?8>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( ♦*Stabl e, -^Unstable) 
-0.012  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH=( Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 
'0,015 

Z/L  AT  10  METERS 

*0.012 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-8.579E  0? 


FLUX  PARAMETERS 
(+»UP , -*DOWN) 


MOMENTUM  FLUX 
(Nt/n2) 

-7.42E-02 

HUMIDITY  FLUX 
(Kg/sec  n2> 

2.  14E-03 

LAT.HEAT  FLUX 
(Met  ts/n2) 

5.276  01 

SFN.HEAT  FLUX 
( Watts/«2) 

1.57E  00 

SKY  AND  SOLAR  HEAT  FLU: 
(U«tts/n2> 

-8.85E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/* 2) 

-B.31E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2 . 455E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7. 072E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-5. 140E-03 

ROUGHNESS  LENGTH 
(Meters) 

3.746E-Q5 

DRAG  COEF.AT  10  MFTERS 
(Dinensi onless) 

1  .  115E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2) 

-6.029E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 

3. 136E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec > 
l  262E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3> 

1 .2301 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4167E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.8971E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.461 

ABS. HUM ID. AT  WT  LEVEL 
<  Kg/n3> 

1  .  169E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar  > 

1017.85 


BOWEN  RATIO 
(no  units) 
0.030 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES,  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦nr-"; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT, 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

194* 

2 1 7X 

117% 

170* 

170* 

5* 

9* 

341* 

59* 

112* 

112* 

79L 

1  17* 

588% 

580* 

46* 

46* 

516* 

5* 

6* 

563* 

23* 

69* 

539* 

43* 

40* 

•  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE. 


7905030930 
9:42:10  PST 
5  hay  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Hin 


•  COMPOSITE  PROFILE  AND  BUI  K  AERUDYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  inWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


STAPIl 1TY 


FLUX  PARAMETERS 

(♦«UP,--DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUHBFR 
(  * -*B  .able,  -  •'Unstable) 
0.306  I  0  02  J  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH  -  ( Z1  *72 )  1  /  ..' 
12.9V 

Z/L  AT  GMH 
0  .  0 08  10.02) 

Z/L  AT  10  MEIERS 
0  007  (0.021 

MONIN  OPUKHOU  LENGTH 
f  Meter s ) 

I  5J2E  0  3 


MOMENTUM  FLUX 
(Nt/«2> 

-7.33E-02  (6.06-021 

HUMIDITY  FLUX 
(Kq/*ec  «2> 

2.04E-05  lfl.OE-061 

l  AT  . HF  AT  FLUX 
( Wa  1 t%/«2 ) 

3.0JE  01  1 2 ■ 0E  +  0 1 ) 

SEN  .  HE  AT  FLUX 
<  Wa  Ms/«?) 

8.78E-01  (  3  .  <JE-*0  0  I 

SKY  AND  SOLAR  HF  AT  FLUX 
(Watt s/*2  > 

- 8 . 05t  02  i 20E ♦ 0 1  I 

TflTAL  HE  AT  BUDGET  FI  UK 
(Watt*/*?) 

-H  .37F  02  (3  .  Of  *011 

HOWEN  RATIO 
Inn  unit*.) 

-0 .014  (0  0B1 


FRICTION  VELOCITY 
(Meters/»#c ) 

2.441E-01  (6 , 0E-Q? I 

SCALING  SPEC  HUM  ID. 
(Kg/Kg ) 

-6.523E-05  13. OF -05) 

SCALING  POT .TEMP . 
(Kelvin) 

3.7B6E-03  (2.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

3.64IE-05  I6.0E-O5J 

DRAG  COE F  AT  10  HF  TERS 
(Meters ) 

)  .)44t  (4.06-041 


•  DIFFER6NCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PAR AMF  T  6  P  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  CITHER  THE 
ABOVE  WEIGHTED  COHPOS1TF  VALUF  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  F VFR  ABSOLUTF  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFFRFNCE  AND  ARE  "♦nr-*: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  I0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

66* 

69* 

2* 

13* 

61* 

0* 

1* 

46* 

1* 

11* 

32* 

3* 

SX 

•  INI  OP  DATA  ffUft 
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MARINE  SURFACE  LAYER  HICROHE  rEORQl  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  KF5FARCH  STATION 
SAN  NICOLAS  ISIAND,  CALIFORNIA 

*  »  *  «  MICROHETEOROL OGICAL  DAI  A  *  «  » 


RUN  NUMBER ; 

7905051  DOG 

PRINT  DATE: 

1 1  JUN  19B0 

START  TIME: 

1 0 ; 12:20  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hi 

n 

Fite  TIME: 

10:42:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE; 

5  May  1979 

(DAY  125) 

NOMENCLATURE 

l^UPPER  LEVEL,  2- LOWER  LEVEL 

AhhI  og  CHANNEL  rau  DATA 

(AVERAGE  VDC) 

No  .  (1  (J 

No  .  (11 

No  .02 

No  .  03 

No  .  04 

No  .05 

No  .06 

No  .07 

No  .08 

No  .09 

VOL  f  .RF.F.A 

1 EHP  .  S  M-  UC . 

l  TEMP  ,  STRIJC  . 

2  DEW  POINT i 

DEW  PUINT2 

WIND  SPEED1 

WIND  SPEED2 

BAR  PRES. 2 

SKY  RAD. 

WIND  DIR- 

6.205 

0-  001 

0.001 

5.119 

5. 107 

4 . 389 

4.209 

5.043 

6.683 

4.891 

Nrt  .  i  9 

No  .11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BilwK  Ui  '  EMi 

A..  FREQUENCY  AC  VUi  TAGE 

MANUAL  FLAG 

ZERO  REF, 

SPARE  A 

SPARE  b 

VOLT  REF. B 

3  .  »>  l  ft 

3 .  flVfc 

2.512 

0.001 

0.001 

0.001 

0  .  001 

6 . 205 

Gil  l  T Al  THAiSMtL  RhU  DATA 

(AVERAGE ) : 

ESCARP MEN  I  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS; 

No  .  1 

No  .  :> 

UPWIND  Nl  AR 

UPWIND  LAND 

DP  1 F  CAL 

DP2FCAI. 

UTBFCAL 

WS1EC 

WS2EC 

mIR  ILM.  .  1 

Aik  ILru-.d 

HF I CH  T/L  ENG  TH 

PATH (Meiers) 

(Volts) 

(Volts) 

(Volts) 

(Coeff  .  ) 

(Coeff . ) 

14U  135200 

1421  1A59H4 

0  .  183 

149 

-0 . 009 

0.000 

0  .  000 

0 .992 

0.952 

SYMiM  HU  IGF 

KtrPlNt;  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS; 

MANL’At  FI  AG 

ERROR  COUNT 

DAI A  BASE 

VOLT .REF. DEV 

VOl  T  .REF  ,  DE  V 

7ERO  RFF  .  Dt  V 

AC  VOLT.  FI.UX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

v  No  .  S'  an  -a  ) 

(No .leans) 

itio  .scans) 

A ( No . > . 005V) 

B ( No . > . 005V) 

(No . > .002V) 

(No . >5V> 

(No . >tHi > 

(VAC) 

(Hz  > 

1 

1  HU 

(i 

0 

0 

0 

0 

115.1 

59.88 

u.  . . 

-MM.  :  •  U.  V.  U 

UA  PhVAN. ’  FERS  (INCLUDING  THE  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

r* .  ti  ■  i  nl- .  i 

W  lr>0  SPEFD1 

Vt  W  POINT  1 

TF.MP  STkUC.  1 

WIND  DIR . 

BAR  PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

( *■  -.  i  t  io  s 

'fliMifr/w.  ) 

M  Dlstttl) 

(Krl  . xM  -2/3) 

(Deq . True) 

(Mi  1 libar ) 

<Wdtt/«2> 

(Celsius) 

(Kel vin ) 

1  >  .  !>.■'!/ 

M  .  Hit 

in  .7*, 

Nf)  DATA 

311.3 

1015.58 

9.32E  02 

1  3 . 465 

286.719 

ho  t  Lnc  .' 

s/IND  GPLF02 

DI  W  {‘|l  IN  T2 

TtMP . STRUC.2 

TIDE  TABLE 

BAR .PRES. 2 

,  i.p  | .  i » 

>  il»*  t**r  '  s»*c  > 

( LhIsi vs  > 

(Kel . xM— 2/3 ) 

(Meter  MSL ) 

( Mi  1 1  ihar  ) 

13.GVL 

7.8  9 

10.12 

NO  DATA 

-0.57 

1016.68 

i  iv  Ll’i  Altl)  MlCRMMElEMKOi  OGICAL  PARAMETERS: 

Ml  il.ll  1  4  Z  1 

I’OI  ■  Tt  Ml*  .  1 

VIR . TEMP . 1 

V . POT .TEMP . 1 

ABS. HUMID. 1 

REL .HUMID. 1 

SPEC  HUMID. 1 

VAP .PRES. I 

S . VAP • PRES . 1 

REF. INDEX  1 

trie  f*  .  •»  / 

Ifrliius) 

i Celsius) 

<  fjelsi  us ) 

(Kq/#s3) 

(Percen t  > 

(Kq/Kq) 

(Millibar ) 

(Mi  1 libar  ) 

(Kel  .xH-2/3) 

U1.3-J 

1  3 . 7  Hi 

14 ,8nl 

15.041 

9.454E-03 

80 . 5fl 

7 . 696E -03 

12.507 

15.521 

NO  DATA 

lit  l  GH  1  ,  *  c 

PITT  .  1 1  r.P  2 

VIR  .  TI  MP  .2 

V. POT. TEMP .2 

ABS . HUM  L  D . 2 

REL .HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES.  2 

S .VAP  PRES. 2 

REF. INDEX  2 

U  s-l  iiuti) 

(Celsius) 

(Celsius) 

( Kq/«3) 

(Percent ) 

(Kq/Kq  ) 

(Hillibar) 

(Millibar  ) 

(Kel . xM-2/3) 

V .  .hi 

1  3 .  ftftv 

l 4 . 92B 

15.018 

9 . 377E-03 

79.46 

7 . 627E-03 

13 . 41 0 

15.618 

no  data 

CiW  f  ZNi/„- I*  hi  /  I/W 


Kl-M  hL'Ilt'FR 
.1  AP  i  .  I  ML  : 
SlARl  l;Air  : 


VVllS'lbl  (Mill 
In:..';  20  P‘.f 
r.  May  1979  l  DAY 


MARINE  SURFACE  LAYER 
NRL  MICROHE  T£  UROLOGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  <  ALL  CHANNELS*  :  6/«in 

DATA  AVERAGING  PERIOD:  3D  Hin 

NOMENCl.  Al  URE  :  1=UPPER  LEVEL,  2*  LOWER  LEVEL 


PkVflLE  CALCUl  ATKINS  HASt  D  UN  ABOVE  OBSERVED  AND  CALCULATED  VALUES  <  BUS  INGE  R  ,1973)  : 


SIAM)  nr 


flux  parameurs 

(♦-UP ,-*DOUN>  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROF  ILE  SLOPES 
(♦-INCR.WITH  HEIGHT) 


CxAD  .RM  HARD  >UN  NUMB!  K 
10  11  AT  GMH 

Gt  OMf  ?  R  1 1  h)  AN  H)  ILH) 

(nei?i  j  (.Mil 1  <  <1  •  /.*  •  t  /.* 
12.9V 

// L  Al  VMM 
0 . 0  IS 

/.  L  Hi  lb  MF  TENS 
0.0U* 

Z/L  At  Z1 
0.031 

7/ L  AT  I'd 

0.011 

MON  IN- OBUKHOV  LENGTH 

( Meter  % ) 

B.674E  02 


MONT  N  TUN  fLUX 
<  N  * /«2) 

1  ,  17F  -01 

MUM  I  Dt  T  Y  f  1  UX 
(Kq/ser  *2  > 

2  I  hi’  -  lib 

LA  I  .  HF  AT  FLUX 
(Wat  ts/n2> 

5.34F.  01 

LI  N. HEAT  I  I  MX 
<Wj  t  t  $/«2> 

3.09E  OP 

SKY  AND  SOLAR  H*  AT  FLUX 
( Wat  »*/«.?) 

-V.32E  0? 

IOTAL  HEAT  BUDGET  FLUX 
(Wat ts/n2) 

-8.B2E  03 


FRICTION  VELOCITY 
(Meter  »/»•«•  ) 

3  083E-01 

SCAl  inf;  SPI C  HUMD  . 
(Kq/Kg> 

-5.709E-05 


SEAL  INC  POT  TEMP  . 
(Kel  vir>) 

P. 060E-O3 


ROUGHNESS  LENGTH 
(Meter*) 

0. BASE -0b 


DRAG  COEF  .  AT  10  HFTtfRS 
(P»«en*»«nles%> 

»  b.tn  0.4 


GENFRAL  FORM : DN/D7 « 

I (N1 -N2  > ]/lLn(71/Z2)s 
(Zf«Z2>t/21 

N-WlND  SPEE  D  (M/ser  ) 
Z-HCICMT  (Meters) 
DWS/DZ  ■*  6 . 36f - 0  2 


N-SPFC ,  HUMIDITY  (Kg/X-jl 
Z* HE IGHT  (Meters) 
D5H/DZ-  -8.92F-06 


N-PC1T . TLMP . (Kelvin ) 
Z-HE1GHT  (Meters) 
DPT/D7-  I.26E-03 


GENERAL  FORM N • SL OPE- 
l  (LnZl~PSI>-  <LnZ2-Psi  )  1/ 
IN1-N21 

N-UIND  SPIED  <M/*rr  ■ 
Z-HEIGHT  <M)  Vert  A»i 
PSl*-PStt 

US  SLOPE-  1  3«E  00 

N-SPEC  HUMIDITY  <Kq/Kq> 
Z«-HF  IGHT  (Ml  Vent  Am 
PSI-PSI2 

SH  ELOPE-  9  47E  03 

n-POT . TfMP  (Kelvin  > 

Z- HE IGHT  (M)  Vert.Axi* 
PSI-PSI2 

PTK  SI  OPE-  6 . 7  OE  01 

N-LnTEMP  STRUT  (K«M-2/3> 
7-HEIGHT  (M)  Vert.Axi* 

P SI -NONE 

CT  2  SLOrF-NO  DATA 


PSI1  AT  z\-  -0.09942.’/  ttOUhN  RAT  JO 

PST1  AT  Z2 4  -n.U49B4H  (An  umf.) 

PS  12  AT  71 »  -0.JJ4W*  0  .  «SB 

PS  12  AT  Z3-  0.067362 


General  constants; 


MISCELLANEOUS 


VON  K ARMAN 
CONST AN r 
(No  units) 

0  4 


GRAVI1AT  TON 
ACCEL  ERA I ION 
(M/ser  2  > 

9 . 79V? 


PROFILE 

TUR.PRANDTL 

NUMBER 

0.74 


PROF ILE 
T UR. SCHMIDT 
NUMBER 
0.74 


BUI  K 

SFN  HEAT 
TRANMF  .CUFF 
0 .92F-03 


BULK 

MOISTURE 
TRANSF  COEF  . 
t  .  32E-03 


AIR  DENSITY 
< Kq/n.T  > 

1  .2290 


GF  NEPAL  NOT ►  S : 

Accuracy  Imitation  exceeded  for  ee«*urenent  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /xq  Kel . > 
2.4165E  12 


SHI- SM2 -  ♦/-  . OBF-  3  Kq/Kq  . 


UATER  LAT.HEAT  VAP , 
(ITcal. /Kq ) 

5 . 8963E  05 


CONTINUED  ON  NEXT  PAGE 
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blADI  DA(t:  5  May  1979  (DAY  125) 


MARINE  SURF  AC  t-  LAYER 
NR  I  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  < ALL  CHANNELS) 1  b/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  M 1CROMF TEOROLOGTCAL  PARAMETERS'  AT  TEN  METERS: 


AIR  TEMP . 

(Cels  iv$) 
13.589 


WIND  S°EtD  DFU  POINT 
(Meter/ser)  (Celsius) 
7.95  10.13 


T6MP.STRUC.  ear. pres. 
(Kel . kM-2/3)  (Millibar) 
NO  DATA  1016.58 


BUI  K  WT  TEMP 

(Celsius) 

13.465 


AIR-WT  TEMP 
(Kelvin ) 
0.124 


POT-UT  TEMP 
(Kelvin ) 

0 . 222 


VIR-WT  TEMP 
(Kelvin) 

1  .455 


V.POT-WT  TEMP 
(Kelvin) 

J  .553 


HEIGHT 

(Meters) 

10.00 


POT .TEMP . 
iCelsius) 
1 3 . 687 


V1R .TEMP  . 
(Celsius) 
14.920 


V  .POT .TEMP  . 

(Celsius) 

13.018 


ABS .HUMID . 
(Kg/n3> 

9 . 387E-03 


REL .HUMID. 
(Percen  t ) 
79.60 


SPEC. HUMID. 
<Kg/Kg > 

7 . 635E-03 


VAP .PRES. 

(Millibars) 

12.422 


S.VAP  .PRES  . 
<  Mi 1 1 ibirs) 
15.607 


REF. INDEX 
(Kel . xM-2/3) 
NO  DATA 


*  BUI  K  AERODYNAMIC  CAtCLUATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL,197B>i 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFFRRED  INFERRED  MEAN  VERTICAL 

(♦=UP,-aDOUN>  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-5 table, --Unstable) 
-0.003  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(71«Z?)l/2 
12. W 

Z/i  AT  GMH 
-0 . 003 

Z/L  AT  10  METERS 
-0.003 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-3.874E  03 


MOMENTUM  FLUX 
<Nt/n2) 

-8 . 98E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.45E-0S 

LAT.HFAT  FLUX 
(Wat  ts/r*2) 

6.04E  01 

SIN. HEAT  FLUX 
<Watts/n2) 

4.64E-01 

SKY  AND  SOLAR  HI  AT  FLUX 
(Wat  t  s/n2  ) 

-9.32E  02 

TOTAL  HEA1  BUDGET  FLUX 
(Wat ts/n2> 

-0.71E  02 

BOWEN  RATIO 
(no  unit**) 

0 .008 


FRICTION  VELOCITY 
(Meters/sec) 

2.703F-01 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-7.362E-05 

SCALING  POT. TEMP . 
(Kelvin) 

-1 . 3B1E-03 

ROUGHNESS  LENGTH 
(Meters) 

5. 448F-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless > 

1 . 155E-03 


WITH  LONG.  VELOCITY 
(Meter 2/sec2> 
-7.30BE-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.447E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 
3.732F-Q4 


AIR  DENSITY 
(Kg/n3> 

1 .2294 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4165E  02 

WATER  L AT. HEAT  VAP . 

» ITcal . /Kg) 

5.8963E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.499 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3' 

1  .  172E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

1017.78 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE.  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


CRAD.K1CH. 

7./L 

MOMENTUM 

LAT.HEAT 

sfn.heat 

SKY  RAD. 

TOTAL  HEAT 

BGWFN 

FRICTION 

SCL . SPEC 

SCL  .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FI.UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

151* 

167* 

98* 

158* 

129* 

5* 

tax 

287* 

49Z 

10  9X 

BOX 

69* 

98* 

355* 

355* 

46* 

45* 

283* 

5* 

6* 

32RX 

23* 

68* 

306* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBt  k 
START  I  I  ME. 
START  DATE 


7905(51000 
10:12:20  PSI 
5  May  (77V  (DAT  |?S) 


MARINE  SURFACF  LAYER 
NR I.  MILROMETF  orology 
SAN  NICOLAS  l Si  AND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Min 
DATA  AVERAGING  PEklOD:  30  Mm 


*  COMPOS  l  )f.  PRi.JE  1 L  E  AND  BUI  K  Ah  RMDYNAMIC  DERIVED  PARAMETER  VAC  I  IF  WEIGHTED  AS  A  FUNCTIUN  UF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  I  HE  LOWER  LIMIT  Ilf  THE  CORRESPONDING  Ml  A5I  IRENE  N  f  UNCERTAINTY  INDICATED  IN  1  1  : 


ST  Aft  1 1  ITT 


FLUX  PARAMETERS 

<  t*UP  ,  -  *  DOWN  )  SCAT  INC  PARAMf TENS 


I 

I 


GRAD  R  t LHARDSUN  NUMBf  f.' 

(♦-Stable,  (lot.  Cable) 
WO  07  Hi.  02  I  AT  GMH 

C.EfMf  TR  1C  Ml  AN  HLM.H1 

(he ter)  GMH=<7l »Z?> 1/2 
12  .  W 

Z/L  A I  GMH 
il.JOV  l  II.  D21 

//l  A I  U  METERS 
0.1)07  10.021 

MONIN -OBUKHOV  lEN'.TH 

(Meter-  *  > 

1 . 426L  0  < 


nuriFNwn  flux 
<  N  t  /  m2  ) 

9.83L-02  (6, OF  021 

HUMIDl  IY  Fl.HX 
(Kq/*ec  m2) 

2.  j:il  -05  18  .  OF  061 

LA  T  .  HE  AT  F  l  UX 
( Wat  ts/M2 > 

5  - B0E  01  12  0k 401  1 

SEN. HI  AT  FLUX 
(Watt  -»/m2  ) 

1.981  00  (  3 . OF ♦O 0  I 

SKY  AND  SOLAR  Hf  A  f  f  C  (IX 
( Wa r  »s/m2> 

9.32E  02  12.01 »0t] 

IflTAL  Mf  AT  BUDGE  f  U  UX 
( Ua  t  »s/m2 ) 

-H.7M  02  I  3.01  «l)ll 


f RirilON  VEl OCITY 
( Meter  s/*ec  ) 

2.B25E-01  16. OF -021 

SL'AI  1NG  GPl  (  HUMID 
(Kq/Kg  > 

6.726F  -  OS  13  01  051 

SCALING  POT  TEMP. 
(Kelvin) 

6  1 1 4f  03  12. 0E  021 

ROUGHNESS  LENGTH 
( Meter* ) 

6.767E-0'.  (6Or-0M 

DRAG  COff  AT  10  M:  IERS 
<  Meter*  > 

1  ,»U nl  -  u  '  (  4  .  OF  -  04  1 


BOWEN  RATIO 
(nt  unit-,) 

0.027  (0.1)81 


DUI  fc'RENO  BE  (UtEN  T  H»r  PROflLl  AND  BULK  AT  RODYNAM I C  DFRtVEO  PARAMETER  VAlUES  AS  COMPUTED  VIP  HE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHT)  O  COMPOSITE  VAI.IIT  OR  MF  ABORT  ML  NT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTt  VALUE  l  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERI.KNI  DIFFERENCE  AND  ARE  "♦or-": 


(.BAD.  RICH.  7/l 

nm.at  t;mh  at  him 


MOMENTUM 

FLUX 


(  a  r ,  he  a  r 

f  I  1IX 


SI  N.  HI  AT 
FLUX 


SKY  RAD. 
ELUX 


TOTAL  HEAT  BOWEN 
FllIX  RATIO 


friciilin  scl.spfc  SCL.POT. 
VELOCITY  HUMIDITY  TEMP . 


ROUGH . 
LENGTH 


DRAG 
COF  F  . 


35 X  3 7X 


7*  63* 


0* 


IX  41* 


7* 


13*  27*  26* 


i 


»  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROIOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NJ COLAS  ISLAND,  CALIFORNIA 

*  *  *  «  MICR OMETEOROLGCICAL  DATA  «  «  «  * 


RUN  NUMBER: 

7905051030 

PRINT  DATE; 

I 1  JUN  1 980 

START  TIME: 

10:42:40  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

FND  TIME: 

1 1 : 12:40  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

5  Hay  1979 

(DAY  125) 

NOMENCLATURE: 

1=UPPER  LEVEL  ,  2-LOWER  LEVEL 

*  ANALOG  CHANNEL  RAW  DATA 

( AVERAGF  VDC ) 

No.  00 

No  .  01 

No  .02 

No  .03 

No  .  04 

No  .  05 

No  .  06 

No.  07  No. 06 

VOLT. REF. A 

TEMP .STRUC. 

1  TEMP.  STRIJC. 

2  DLU  POINT  1 

DF.W  POINT 2 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2  SKY  RAD 

6.205 

0-001 

0.001 

5 . 1 30 

5.111 

4.716 

4.540 

5.044  6.900 

No.  10 

No.  U 

No  .  12 

No  .  13 

NO  .  14 

No  .  15 

No  .  16 

No  .  17 

Bllt-K  WT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF . b 

3.829 

3.877 

2.511 

0  .001 

0.001 

0.  001 

0 . 001 

n  .205 

*  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP  1 FCAL 

DP/FCAI 

WTBFCAL  US1EC 

AIR  TEMP  ,  I 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATHC  Meters) 

(Volt*) 

( Vo J  ts) 

(Volts)  (Coef ♦ 

1411  136359 

1421  137189 

0.183 

151 

-0. D  09 

0  .  1)00 

0.000  0  992 

No  .  09 

WIND  DIR 
4.912 


WbCEC 
<  Copf  f . ) 
0 .9%  2 


»  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No, scans)  (No. scans) 
0  0  18Q 


VOLT. REF. DEV  VOLT . REF . DEV  ZERO  REF. DEV 
A(No ■ ) ■ 0 05V)  B ( No , > . 005V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX 
(No . >5V> 

0 


AC  FRFQ  .  FLUX  AC  VOLTAGE 
(No .  >1 Hz>  (VAC) 

0  115.1 


A(.  F  REClUf  NCY 
(H?  > 

59  86 


*  OBSERVED  MICROMETEOROIOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  FSr ARPKFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UwlTS: 


AIR  TEMP.l 
(Celsius) 

1 3 . 636 

WIND  SPEEDl 
(Meter/sec ) 
9.08 

DEW  POINT  1 
(Celsius) 
10.31 

TEMP. STRUC. 1 
(Kel .xM-2/3) 
NO  DATA 

WIND  DTR . 
(Deg .True) 
312.0 

BAR  PRES. 1 
(Milli bar ) 
1015.59 

SKY  RAD. 

(Wat  t/«2> 
-9.62E  02 

BUI  K  WT  TEMP 
(Celsius) 

1 3. 475 

MC AN  AIR  TEMP 
(Kel v i n ) 

286  837 

AIR  TEMP. 2 
(Celsius) 
13.719 

WIND  SPEFD2 
(Meter /sec ) 
8.49 

DEW  POINT2 
(Celsius) 
10.14 

TEMP .STRUC. 2 
(Kel . xh-2/3) 
NQ  DATA 

TIDE  TABLE 
(Meter  MSL ) 
-0 .60 

BAR .PRES. 2 
(Nilli bar  ) 
1016.69 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meter*) 

10.35 

POT .TEMP. 1 

(Celsius) 

13.016 

VI R  .TEMP.  1 

(Celsius) 

14.984 

V. POT. TEMP.l 

(Celsius) 

15.163 

ABS. HUMID.  1 
<  Kg/nl ) 

9 . 490E-03 

REl  .HUMID. 1 
(Percent ) 
00.31 

SPEC. HUMID, 

(Kg/Kq) 

7.728E-03 

1  VAP. PRES. 1 
(Mill ibar ) 
12.560 

S.VAP . PRLS . 1 
(hill ibar  ) 

1 5 . 639 

REF. INDEX  1 
(Kel  xM-2/3) 
NO  DA! A 

HEIGHT,  12 
(Meters) 
9.2!) 

POT. TEMP. 2 

(Celsius) 

13.809 

VIR  .  TEMP. 2 

(Celsius) 

15.05! 

V. POT.  TEMP. P. 

(Celsius) 

15.142 

ABS. HUMID. 2 
(Kg/«3) 

9 . 3R9E-03 

REL. HUMID. 2 
(Percent ) 
78.97 

SPEC- HUMID- 
(Kq/Kq  ) 

7 . 64  0E- 03 

2  VAP. PRES. 2 
(Mill ibar  > 

12 . 430 

S. VAP. PRES.2 

(Millibar) 

15.741 

REF.INDLX  2 
(Kel . xh-2/3  > 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905D51DJ0 
10:42.40  PST 
5  May  197V  (DAY  IPS) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
CAN  NICOLAS  tSLAND ,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  R A 1 E  (ALL  CHANNl  IS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  AT  URE :  1-UPPER  L  EVE  I  ,  2= LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASFD  ON  ABOVE  OBSERVE D  AND  CAICULATFD  VALUFS  (BUSINGER , 1973 > : 


STABILITY 


FLUX  PARAMETERS  PROF  RE  SI  OPES 

(♦-UP, --DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (+-INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
< ♦-Stab le , --Unstable ) 
0.007  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH»(Z1»Z2)1/? 


12 

.99 

Z/L 

AT 

GMH 

0  . 

010 

Z/L 

AT 

10  METERS 

0. 

008 

Z/L 

AT 

Z! 

0  . 

014 

Z/L 

AT 

22 

0  . 

007 

MON IN- OBUKHOV  LENGTH 
(Meters) 

1 .  T25E  03 

PSI1  AT  Z1-  -0.0650AQ 
PSM  AT  Z2-  -0  0326L6 
PSI2  AT  Zt*  -0.007945 
PS12  AT  Z2-  -0.044092 


MOMENTUM  FLUX 
<Nt /m2> 

-1  ,  30E-01 

HUMIDITY  Fl  UX 
(Kg/sec  m2) 

-2.61E  05 

LAT  HEAT  FLUX 
( Wa  ?  t s/«2 ) 

-6.44F  01 

SF  N . HEAT  Ft  UX 

(Wa«  t*/«2> 

-2.38E  00 

3KY  AND  SOLAR  HEAT  FLUX 
< Wat  t  */n2 ) 

9.62E  02 

TOTAL  HEAT  BUDGE  T  FLUX 
(Watt  s/«? ) 

-1.03E  03 

BOWEN  RATIO 
(An  unit*) 

0  037 


FRICTION  VELOCITY 
(Meiers/%ec  > 

3  256E-01 

SCALING  SPEC.HUMD. 
(Kg/Kg  ) 
h . 524E-05 


SCALING  POT .  TEMP . 
(Kel  v  in  > 

!.  B89E-03 


ROUGHNESS  LENGTH 

<  M*  t  er  %  ) 

1  OB2E-04 


DRAG  COEF  AT  10  Mr  IFRS 
(Pimensisnle-.s) 

1  S7S*  1)3 


CENFRAL  FORH:DN/DZ* 

1 (N1 -N2) J / l 1 n(Zl /Z? ) • 
<Z1«Z2>1/21 

N'WIND  SPEED  ( M/sec ) 
Z-HEIGHT  (Meter*) 
DWS/DZ*  6 . 56E- 02 


N-SPEC .HUMIDITY  <Kg/Kg> 
Z-HF IGHT  (Meter*) 
DSH/DZ*  9.88F-06 


N 1 P OT  TEMP  .  (Kelvin ) 
Z-HEIGHT  (Meter*) 
DPT/DZ*  0.92F-O4 


GENERA!  FORM  ;  '  N '  SLOPE  * 
l (LnZl-PSI >-( LnZ2-Pttl >  1/ 
INI -N2) 

N-WlND  SPEED  vrt/*er> 
Z-HEIGHT  <M)  Vert. A»i* 

psi-psn 

WS  SLOPE-  1  23E  00 

N-SPEC  HUMIDITY  <Kq/*g> 
Z* HE IGHT  vM)  Vert. A*»s 
PSI -PSI2 

SH  SLOPE  -  8  ?VE  0  3 


N-POT . TEMP . (Kelvin) 
7-HEIGH?  (M)  Vert  A* is 
DS1 =PS12 

PTK  SLOPE “  9.1  HE  01 

N-lnTEMP  .STRUi*.  (K»M-2/3* 
Z-HE IGHT  < M )  Vert  Ait* 
PS1 "NONE 

CT2  SLOPE-NO  DATA 


■  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/*ec  ?)  NUMBER 

9  7959  0 . 74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0,74 


BULK 

SEN  HEAT 
TRANSF.COFF , 
0 .92E-03 


BULK 

MOJBTURt 
TRANSF  COEF 
1 . 32E-03 


AIR  DENSITY 
( Kg/n.3 ) 

1  . 2285 


•  GENERAL  NOTE'li 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel  ) 
2.4166E  02 


PTK 1 -PTK 2*  ♦/-  00ft  Kel . 


WATER  LAT. HEAT  VAP . 
< ITral  ./Kg) 

s.evset  05 


*  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER ;  7905051030  MARINE  SURFACE  LAVER 

START  HUE:  10:42:40  PST  NRl.  MICROMETEOROLOGY 

START  DATE:  5  May  197V  (DAY  125)  SAN  NlCOt AS  ISLAND,  CAL 

«  ESTIMATED  MICROMETFOROLOGICAL  PARAMETERS  AT  T FN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFMP. 
(Celsius) 
13.709 


UINO  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
8.56  10.16 


TFMP .STRUC. 
(Kel , xM-2/3) 
NO  DATA 


BAR . PRES. 
(Mill ibar  > 
1016.59 


BULK  WT  TFMP 
(Celsi us) 
13.475 


AIR -W I  TEMP 
(Kelvin) 

0 .234 


POT  WI  TEMP 
i  Kel v in  > 

0 . 33? 


VIR-WT  I LMP 
(Kelvin) 

J  .568 


V.PQT-WT  TEMP 
(Kelvin  > 

1  .666 


HEIGHT 

(Meters) 

>0.00 


POT .TEMP . 
(Celsius) 
13.807 


VIR .TEMP . 
(Celsius) 
15.043 


V  .POT  .TEMP  , 

(Celsius) 

15.141 


ABS .HUMID. 
(Kg/«3) 

9 . 4Q1E-03 


KEL. HUMID. 
(Percent ) 
79.13 


SPEC. HUMID. 
(Kg/Kg  ) 
7.650E-03 


vap  .  prrr; . 

(Millibars) 

12.446 


S  .  YAP  .PRES  . 
(Millibars) 
15.729 


REF . I NDEX 
( Ke J  .  *M-2/i> 
NO  DATA 


*  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  Al,1970>: 


INFERRED 

STABILITY 


C. RAD.  RICHARDSON  NUMBER 
(♦-Stable, -^Uns table) 

0  .  003  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  nHH*(71*Z2> 1/2 
12.99 

1/ L  AT  GMH 
0  .  004 

Z/L  AT  10  METERS 
0.003 

MONIN-OBUKHOV  LENGTH 
(Meters) 

3.098E  03 


FLUX  PARAMETERS 
(♦*UP ,-aDOWN) 


MOMENTUM  FLUX 
<Nt/n2) 

-I . OPE  -  0 1 

HUMIDITY  FLUX 
(Kq/sec  n2) 

2.63E  05 

CAT. HEAT  FLUX 
(Wat  ts/n2> 

6 . 48E  01 

SEN. HEAT  FLUX 
(Uatts/nZ) 

-7 . 63E-0 1 

SKY  AND  SOLAR  HEAT  Fl.U, 
(Watt  s/n2 ) 

9.62E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2) 

-8.98E  0? 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2.961E-01 

SCALING  SPEC. HUMID. 

( Kg/Kg  > 

-7.2l9F.-05 

SCALING  POT. TEMP. 

(Ke  Ivin) 

2 . 072E-03 

ROUGHNESS  LENGTH 
( Meters ) 

7.661E-05 

DRAG  COFF.AT  10  METERS 
(D  mensionless) 

1 . 195E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-8 . 768E-0? 

WITH  ABS.  HUMIDITY 
(Meter  Kg/s er  m3) 

2 . 627E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel  .  /ser.  ) 

-6. 134E-04 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/«3  > 

1  .228? 

AIR  SPECIFIC  HEAT 
(  ITca  1  . /Kq  Kel .  ) 
2.4165F  02 

WATER  L AT. HE AT  VAP . 
(IT cal. /Kg) 

5.8956C  05 

VAP  PRES .AT  WT  LEVEL 
(Hill  ibar ) 

15.510 

ABS. HUMID. AT  WT  LEVEL 
<  Kq/«3> 

1  -  172E-02 

BAR .PRES. AT  WT  t  FVEL 
(Mi  1 1 ibar  > 

1017.79 


BOWEN  RATIO 
(no  units.) 
-0 .012 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF  AN  ERROR  AS  COMPUTFD  FROM  CONST  I  TUFINT  MEASUREMENT  ACCURACIFS. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦.,r-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HFAT 

FLUX 

SEN . HFAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOUEN 

RATIO 

FRITTION 

VELOCITY 

SCL  SPEC. 
HUMIDITY 

SCL .POT 

TEMP  . 

ROUGH 

LENGTH 

DRAG 

(OFF 

184X 

197X 

104X 

1 53X 

162X 

5X 

1  IX 

315X 

52Z 

101X 

11  OX 

7?X 

10  4% 

272X 

281 X 

46% 

45X 

H09X 

5X 

6X 

254X 

23X 

68X 

232X 

43  X 

40X 

*  CONTINUED  BFLOU 


RUN  NUMBf  R  : 
START  TIME; 
START  DATE; 


7905051030 
10.42:40  PS  I 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRl  MU  ROMETFORULOGY 
SAN  NICOLAS  ISLAND,  f.Al 


PPINT  DATE.  II  JUN  1?H0 

DATA  SAMPLING  RATE  (AH  CHANNI(S):  6, 'Min 
DATA  AVI  RAGING  PERIOD  30  M  i  r\ 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DfRIVED  PARAMETER  VAl  Uf.  WEIGHTED  AS  A  E  UNC I  J  ON  UF  T  HT  ABOVE  RESPECTIVE  HI  ASuRl  ME  NT  FURORS 
WITH  THE  LOWER  LIMIT  OF  THE.  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  I: 


STAPIl  ITY 


flux  parameters 

(♦=UP,  *DQUN>  SCALING  PARAMf  TFRS 


(,RAD.  RICHARDSON  NUNRF  R 
(♦-Stable,  ’-Unstable) 
0.005  10021  AT  GMH 

GfOME  TRIG  MEAN  HEIGHT 
(Meter)  GMH  *  <  7 1 »72 ) 1 /? 
12-97 

Z/L  AT  CMH 
0.1)07  10.021 

Z/L  AI  10  METERS 
0  006  10  B?J 

MUNTN  OBUKHOV  LFNC.TM 
1  Meter  * ) 

1  734E  03 


MOMENTUM  FLUX 
(N  t /« 2) 

-l  1 5t  01  16  HF-021 

HUM  I  D I  TV  f  »  l/X 
<Kq/ser  «?> 

1  4  If  05  I  h  .  r»E  •  QI.1 

L  A  f  HE  A  T  FI  UX 
( Ua  t  fs/«2> 

3  53F  0  1  12.  OEM)  11 

SFN.HFAI  mix 
(Wat  ts/n? > 

-1 .67E  00  l 3  0E  *00  J 

SK  T  AND  SOLAR  HF  A 1  FilJX 
t  Wat  t«i/<*  ) 

?  62E  0?  I?  0 E  *01  I 

IOTAL  lit  AT  BUDGET  FLUX 
<  Wa  1 1  */«;.*  > 

9  4  If  02  (  J  01  *01) 


FRICTION  VftOCTTY 
(  Meter  s  /  «jec  ) 

3  05 IE  -01  16  OF -021 

S<  Ai  )  Nl.  SPE  L  HUM  1  D  . 
'Kq/Kq  i 

1  665F  05  I3.0E  051 

sr  Ai  rwc  pqi  Jt  nr . 

(Kelvi  ') 

4  65H)  -03  12  .  OF  0?  I 

ROUGHNESS  LENGTH 
(  Meter  >, ) 

«  H4lf  -  05  <6  OF  05 ) 

DRAG  I.Of  E  .AT  10  ME  TE  RS 
(f'Kti'f  «■  > 

I  3>t  •  »  ‘  1  4  .  OF  -  0  4  I 


BOWEN  RATIO 
(no  unit*.) 

0  010  I  0 . 0B 1 


•  DIFFERENCE.  BF  TWFFN  THF  PROFILE  AND  BULK  Ar  RODYNAM I C  DERIVED  PARAMCTFR  VAl  HE  5  AS  COMPIIIED  VIA  1  Hf  STANDARD  DEVIATION  I  ROM  IITHIR  1  Ml 
ABOVE  WLIGHTFD  C.UMP03MF  VAL  IJF  OR  MEASUREMENT  UNCFRTAINTy  VALUF  (WHICH  TVER  ABSUMlTF  VAl  HE  IS  lARGIR)  All  VALUfS  ARE 
I  I5TED  IN  PERCENT  DIFFERENCE  AND  ARE  -♦or-": 

GRAD. RICH,  7X1.  MOMENTUM  LAT.MfAT  SfN.HF AT  SKY  PAD.  TUTAI  HEAT  BOWEN  FRICTION  SC(  SPEC  SI*  POT  RlUlt.H  DRAG 

NO.  AT  GMH  AT  1  DM  FLUX  FLUX  FLUX  MUX  MUX  RATIO  VII  OH  1 Y  HUMIDITY  TIM-  I  I  NG I M  CUM 

10X  MX  !1X  20RX  ?7X  OX  7X  31X  5X  23  IX  10X  1HX  inX 


»  WD  Of  BATA  KM 
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MARlNL  SI  IK  f  ACE  1  AUk  fl  1 '  R  i  iflf  1 1  (IB  UL  OG  If.  Al  E*PERJMfNl 


NAVAL  k  f  5f  Ah  f  1 1  l  APOW A T UR t 
ATMfJtiPHl  t  fl.  PHTfilC.  PR ANLK 
MARJnF  AlMliSHHtR  1C  RESEARCH  STATION 
SAN  N  I  (  0;  Afi  ISlANl).  CAl  I F  URN  I  A 

*  *  «  •  Mll-HUME  TCUKOl  UCUV.l  DA  I A  •  «  ■  « 


RUN  NUMBER : 

7905951100 

PR lNT  BAIL .  11  JUN  1 980 

SI  ART  TIME: 

l 1 : 12:50  PST 

DATA  SAMPi  iNf,  RATF  (.'LL  IHANNLlSI:  6 

Ml  ft 

k  N2  TJMk  : 

11:42:50  PST 

DATA  AVERAGING  PERIOD  311 

Min 

START  DATE: 

5  May  1979 

(DAY  1  2-j ) 

NOME  NT.l  ATiiNf  :  1-UPPlW  LEVEL,  2*KiWER 

l  1  VEIL 

AN  ..I  OG  CH'iNNFl  RAW  DATA 

AVI RAUb  VOC1; 

N  u  .  0  0 

No  .  0  1 

No  .  02 

No  .03 

NO  .  U4 

No  05  No  (•#> 

N  o  .  0  7 

No  .  08 

VOI  T  .  Rk  F  .A 

1  F  rtP  .  STRlJC  . 

1  TEMP. SI ROC. 2 

DHJ  Pfl  l  NT  l 

Dl  U  Pf)lNl2 

WIND  SPtfDl  WIND  SPFFD2 

BAR . PRI S  2 

Sk  1  RAD 

6.205 

0.001 

0 . 0  C  1 

5. 163 

5  1  V# 

4  74.3  4.524 

5  0  37 

7.032 

No  l  H 

No  .  1 1 

No  12 

No  .  1  3 

Nil  .  M 

No  1  ‘  Ni;  16 

No  1 7 

I>U:  k  WT  I KMF 

Ai'  FktQiJtWC 

Y  A*'  VOl  1  AGE 

MANUAI  H  Al. 

/F  R 1 1  Rl * 

SPARE  A  SPAKE  H 

VOl  T  REF  .  p 

i  .  69  2 

3  H37 

2.510 

0.001 

1)  ‘I  L  1 

0  'Jill  0  o  II 1 

6 . 205 

fll.fTAl  CMAnNK  RAW  DATA  ( A'.'teAGE  >  • 


EStARPnfcNI  £»A  1 A , 


F  1 1  1  f/  t  A»  IbkAIlOH  AND 


wJND  S PLED  ESI  AWPMFnT 


COIfKFI  TIOnS. 


No  .  1  Ho 

Aik  TEMP  .  i  AIR  1 k MP  . 2 

s  4 1  l  1  36N-.1U  1421  13V9U9 


UPWIND  N#AR  HHWlNl)  i  AND  1-PlFCAl 
HI  IGHT/LiNl.TH  PAlH(^te.-s  <Voits> 
II  .  183  IT .2  0.009 


Dp;  f  r«i 
< Vo  it s  i 
a  u  Cl  o 


W  I  W  L'AL 
(Volt*) 
0  .  2U0 


US1LC 
(Coeff  > 
0 . 9V2 


No  .  09 
WIND  DIR 
4  906 


WS2EC 
(Coeff  i 
0.9?/.? 


51  STEM  HH  J  >(  kil.V  1N</  PARAMf  It  kS 


translated  into  fncinti 


INI'.  UNI  1  J 


Mf.Nl'rtl  r  LAC 

» f*o  ■  >■,  > 


i  rkur  rriHNi 

>  N<;  K4i<‘  > 


TATA  L'AlF 
inn 


VIH.  T  Ml  .  DIV  Vlli  I  Wlf  Dl.V 
A  (No  >  «/  l»*A'  >  8  ‘  #*  f  .  .'  H/'/V.1 
ii  n 


?f  RL>  RtT  DLV  AC  vOll.t'lUX  AC  FRFQ.FLUX  AC  VC'l.TAGF 
P0.7V)  (No  >5V>  INC  >  1  Hz  >  I  VAC  I 

:)  i)  0  115.1 


AC  FREQUENCY 
(Hz  ) 

* ,9 . 84 


lU.'.fRVi.r  mr.Kfirtf  irilkO:  fl.-lCAl  PAR  AM  TINS  <  (NO  UDInC  INI  APuvt  CAt  AND  ESCAKCrtlNT  CWRfCTinWSI  TRANSLATED  INTO  ENG  INFER  INC  (JNirS 


AIR  11  r.i'  1 

( C  *.*  1  5  1  l.  s  / 

13  6/  H 

WIND  Spl.l  Dl  1'IW  I’ll  IN  1  1 

i  Me  t  er  *  ve.  >  U>l‘..iV'/> 

9.14  1(1 .51 

IE  MP  MRUC  1 
<  K  e  1  .  «  M  2  /  .4  ) 
N'l  DATA 

WIND  DIR 
i Deq  Tree  t 

1 1  1  H 

PAR  PR*  S.  1 
(Mil  1 1 bar  > 
1015.49 

SKY  RAD 
(Wat! /m2 ) 
-98 1 E  02 

BUI  K  WT  T(  MP 
(Celsius) 

1  i  537 

MF. AN  AIR  TEMP 

(Kelvin) 

266689 

m*R  TF'Mi  .? 

1  p'l 

W ItW  SPIED.?  Df  W  PM/Nf.? 
(,l**lor  'Vk..  >  (  C«.  1  *,  l  Hc.  1 

H  4 1-.  1  c  .  J  1 

fl-  MP  .  st kur .  2 
(Kel . »M-  IV  1 . 
NO  DATA 

TII»f  lAbli 
(  He*  *er  MSL  : 
-•1  6  1 

BAR  PRES. 2 
<Mi 1 1 1  bar  ) 
1016.59 

i  Ai  LSI  .  I  1  b 

Ml  CRUM  It  OR  Cl  Of  - 1  CAL  PARAMETERS  : 

m  ii>i r ,  zi 

•  re  (  r-r  -s  ) 
i:i  35 

Pi’ll  ICMP  ,|  VIR  .  TEMP  .  1 

(Celsius)  i * ' p  1  ?. i  u 4 ) 

l *  84H  15 . 034 

V  POT .11 MP . l 
<  rp  i  si  «.s ) 
15.214 

ARS  HUMID  1 
(K>|/m3) 
9.614F  0  4 

Rll  HUMID  1 
(°ki  r.  en  i  ) 

81  22 

SPEC . HUMID . 

(  K  q  /  K  q  > 

V  832(1  03 

|  VAP.pRfS.1 
(Mill ibar  > 
12  7.?  7 

S.  VAP . PRES. 1 
(Mill ibar  ) 

15.670 

REF  .  INDEX  1 
(Kel . *H'  ?/3) 
NO  DATA 

HI  I  >••1?  , 

i fle'Pf  3  > 


r* >' > I  .  IF  ftp  2 
C 'olMtis  » 
i  4  Ryi 


VIR  .  IF  HP  .2 
v Ce  1  s  i  «•->  > 
INI  3V 


V  PUT  T  F  nP 
Uelsiusi 
IS . P?9 


APS  .(Ijrtl  D 
<  *  q /  *  i  i 

7.49;?r  03 


Ml  HI  1141  D  . 
(Pe>  (  en  (  ) 
vv  4V 


CPEC-HimiD.?  VAP.PRFS.2 
(Kq/kq)  (Millibar) 

7 . 72VL-  0  3  12.57  0 


•.  .  VAP  PRES  2  REF  .IN.  LX  2 
(Millibar)  < Kel . .M - 2/ 3 ' 
IS. 813  NO  DATA 


i 'nri  ff  Mil  i 


£«  L  MW 


KI  N  NlinHR:  79:iS!l"/U0O 
MAPI  T  Irtt  11:  12:50  PST 
MAh  I  DA  If  .  May  IV7V  i  DA  Y 


MAR  I  NE  ‘  .'iW  F  AFI  I  AKER 
NRL  MICROrtF  T(  OklHOCY 
san  Nir.ni  as  tM  and t  cai 


PRINT  DATE:  11  JUN  1980 

DATA  SAMP l  1  Nli  RAIL  (ALL  IHANNfLS).  (./Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI ATURE :  1 1  UPPER  LFVLL,  2'  I  (  WER  l  LvEL 


PR'ilUF  CAiL'il  AT  IONS  BASED  ON  AMOVE  GBSlkViD  AND  CAI  flJl  ATE  D  VAI  HE  S  ( HUS  I NGf R , 1 973 )  • 


fl.UX  PARAMETERS 

PRO*  ll.E  Si  llPES 

JAP/I  I  (f 

( ♦ =UP ,  --DOWN) 

Si  Al  ini.  PARAMf  TEWS 

PARTIAL  DER  J  VAT  IVF'S 

(  **-lNCR  WITH  HEIGHT  ) 

l.PAD.  RICHARDSON  NIIMHLR 

(♦■5>ubl**(  -  .Unstable) 

-  0  023  Al  C.fiH 

l.»  Or  I.  IR  If.  iik  AN  ML  I  GUT 

•'  rie  i  er  )  I.MH  -  (  /  I  » /.?  >  1  /2 
12  .99 

//I.  Al  UMH 
n  0.*9 

i / 1  At  1  U  Mi  IF  RS 

-o .  o;*? 

i/v  Af  zi 
o .  <?•!« 

// L  Al  Z2 

-  (i  020 

MMN1N -OHJKHOV  IfNMH 

/ Met er  .  i 
4 . 54 IF  U? 


MOM  N  HIM  F|  OX 

<  N  t  /«?) 

2 . 2  1 F  -  0  1 

Mint  oil  y  r  i  ox 

<K«|/‘>pt  «.* ) 

4 . 54F  05 

I  A  1  .HF  Al  f  l  OX 
(Wat  t«./n2  i 
-i.i  up 

*1  N . HEA  t  I  MX 
(Watt «!/«,?» 

1  .  45L  0 1 

SKI  AND  SOLAR  HE  At  FlUK 

<  Uat  ts /n ’) 

9.811.  02 

T 1 1 1  Ai  MF  A 1  f'UDOF  T  Fllix 
(Wat  t '•/«;’) 

1  l)0t  II  \ 


FRICTION  UtLOCI t Y 
(MetersAet  ) 

4  .  ;'45t  -01 

SC  Al  JN(.  '.PE  t  .HOMO. 
(kq/Kq  > 

8  7# AC -05 


MAI.  INC.  POT.  TEMP. 
<  Ki»  1  win) 

2  •  750 E  -«;• 


ROOl.HNF  Sf*  LENGTH 
( Me  ) 

2 . 75 3t  U4 


DRAG  C.0EF  AT  1  0  MF  TFR5 
( ft  i  i  on  I  .•«,  . ) 

l.4',|  II  l 


CFNIRAl  FORM  DN/D.'- 
I  ( N  1  -  N2  )  I  / 1 1.  n  <  7  1  /Z?>« 
(ZI •??>!/? I 

N- WIND  !,Pt  r  0  (  M/spr  ' 
Z- HEIGHT  (Meters) 
I>WSVD/=  7.46F  02 


N  SPF  (.  .  HUM  I  PI  T  i  <  k q  k.) 
/-HI  IGHT  (Mpip.-  •  ) 
DSH/DZ--  I  1"!  O'- 


N -POT  T  t  mp  ( k  e i w  m  ' 
/  -  HF  I  f.  N  T  <  Meters) 
tPT/P7*  3-701  01 


GE  NCR  At  TORM  N  St  OPf 

limn  psi)  (LnZ2-Psi>: 

ini  -n:-i 

N ;  WIND  SPEF  0  <  N/wi  • 
/--HEIGHT  iHI  \Jpr  t  A,  is 
PShPUll 

W5  SinPF  V  42i'-M 

N  Sp( C  HUMID! Tr  Ik q. kg' 

7  ■  Ml  ]  GHl  (Ml  Ver  t  At  ,  . 

PS  I  -P!«I  2 

SH  M  OPE  -  6  21 T  C  I 

N  POT  TEMP  .Halvin' 

2*  HEIGHT  (M>  L'er*  A*js 
PS  I -PS  I  2 

I’TK  ‘.i  (1PE  -  1  9  H  01 

N't  n  t  E  Ml-  STRiji  .  »  .«  3  > 

;  HI,  i.H  T  l«l  Ver  t  Al  I  s 
PSDNONl 

(  12  Sl.OF  *  *  Nil  DATA 


F!  fl  ft  /I 
PM  l  A  I  " 

I-  ‘ .  1 2  A  I  /  1  - 


fl  •  I  2 92  14 
II  .  ‘I6V/-U  A 
H  .  II HU 5 47 
0 . 04  -/47 


HOill  .  MAT  ;n 


(  i  IN  i  lANf’i 


14 1  SL't  L  L  AN!  I'OS 


von  k Arman 

CUN’,  IAN  1 
(  Nn  ..nits/ 


(.WAV  I  TAT  ION 
ACC*  i  FkAI ION 
(M/*..  :*) 

9 . 795V 


PR  I  if  II  I 
I  UR  PR  AN  OH 
NUht  I  R 
fl  .  7  4 


PROF  f  I  r 
EUR  SIHrtIDr 
Nlirtt'FR 
I)  .  74 


HOI  * 

SI  N  Hf  Al 
TRANST  .  (  HI  T 
i  921  03 


Eh  il  K 

ml  IS  KIRI 
TRANSF  CUE  I 
I  32-  03 


air  Dfwsrrv 

( T  q  «3  > 

1  221*1 


•  12  r/fRAi 


Wll* 


A  1  W  SCI  t  !»  K  Ml  Al 
Ill'll  kq  kel  > 

2  41#  III  02 


WA 1  (  R  I  A  I  M|  Al  V  A* 
'  II I  H  1  »  u  ■ 

«.  119*2,1  V 


•  CONTINUED  ON  MU  PAG. 
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A0-A116  210  NAVAL  RESEARCH  LAB  WASHINGTON  DC  F/6  A/2 

THE  DATA  BASE  FOR  THE  MAY  1979  MARINE  SURFACE  LAYER  MICROMETEOR— ETC(U) 
MAY  62  TV  BLANC 

UNCLASSIFIED  NRL-MR-%713  NL 


RUN  NUMBER:  79115051100  MARINE  SURFACE  LAYFR 

START  T  IMF.  Il;l£r5f  P  ST  NBL  MICROME  Tf  fJROLOCr 

START  DATE:  5  May  1979  (DAY  12M  SAN  NICOLAS  ISLAND,  CAt 


PRINT  DATE:  II  JUN  I960 

DATA  SAMPLJNC  RATE  (ALL  CHANNELS) {  6/Hin 
DATA  AVERAGING  PERIOD:  30  Nin 


*  ESTIMATED  M  I  CNOrtl.  TEOROLOC )  CAL  PARAMETER*.  AT  TV  N  METERS: 


AIR  TEMP. 
(Cel  *>»  i/s  > 
l 3 . 776 


WIND  SPEED  DEW  POINT 
(Me  ter /•»*»«:  >  (Celsius) 
8.54  10.33 


TIMP.STRUC.  BAR.PRFS. 
(Kel.*H-2/3)  (Millibar) 
NO  DATA  1016.49 


BULK  WT  TEMP 

(Celsius) 

13.537 


AIR-WT  TEMP 
(Kelvin  > 
0.239 


POT-WT  TEMP 
(Kelvin ) 
0.337 


VIR-WT  TEMP 
(Kelvin) 

I  .389 


V.POT-WT  TEMP 
(Kelvin) 

I  .687 


HF I GMT 

POT. TEMP  . 

VIR . TEMP . 

V. POT. TEMP. 

ABS. HUMID . 

RE  l  .HUMID. 

SPEC .HUMID. 

VAP .PRES. 

S.  VAP .PRES. 

REF. INDEX 

( Meter u 

>  (Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent) 

(Kg/Kg) 

(Mill vbar  s  > 

(Millibars) 

(Kel . nM-2/3) 

11).  UO 

13.874 

15.176 

15.224 

9.507E-03 

79.70 

7.739E-03 

12.589 

15.796 

NO  DATA 

BUI  K  AERODYNAMIC  CALCUl  AT  IONS  BASFD 

ON 

ABOVE  ESTIMATED  VAI  UFS  AT 

TEN  METERS 

(FRIEHE  FT  AL 

,1978) : 

INFERRED 

FLUX 

PARAMETERS 

INFERRED 

INFERRED 

MEAN  VERTICAL 

STABILITY 

(♦  =  UP  ,- 

-*DOUN ) 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUrt&rR 
(♦*Stable,-*-Un  stable) 
0.003  AT  CMH 

GFOMETRIC  MEAN  HEIGHT 
(Meter)  CMH* < Z1 «Z3) I /2 
12.99 

Z/L  AT  CMH 
0  .  004 

Z/L  AT  10  METERS 
0 . 003 

MONIN-OBUKHOV  LENGTH 
(Meters) 

2.899E  03 


MOMENTUM  FLUX 
(N  t/«2) 

-1 .07L-01 

HUMIDITY  FLUX 
(Kq/sec  n?) 

2.55E-D5 

LAT .HEAT  FLUX 
(Wet  ts/w2 ) 

6.29E  01 

i.FN.HEAI  FLUX 
(Uatts/M?) 

-8. 08E-01 

SKY  AND  SOLAR  HEAT  FLU! 
(Watts/n2) 

-9.8! E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2> 

-9.19E  02 


FRICTION  VELOCITY 
l Meters/sec  > 

2.952E-0! 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7. 032E-05 

SCAl INC  POT. TEMP. 
(Kelvin) 

2.202E-03 

ROUGHNESS  LENGTH 
(Meters  > 

7.579E-05 

DRAG  COEF.AT  10  METERS 
(D inensionless) 

) . 194E-03 


WITH  LONG.  VELOCITY 
(Meter 2/ sec 2) 
-8.7I7E-02 

WITH  ABB.  HUMIDITY 
(Meter  Kg/sec  h3) 
2.S50E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel ./sec) 
-6.501E-04 


AIR  DENSITY 
(Kg/n3 ) 

1 . 2284 

AIR  SPECIFIC  HEAT 
(ITcel  /Kg  Kel . > 
2.4167E  02 

WATER  LAT.HEAT  VAP . 

( ITcal . /Kg ) 

5.8952E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.571 

ABS .HUMI D ■ AT  WT  LEVEL 
(Kg/*3) 

I  .  177E-0? 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1017.69 


BOWEN  RATIO 
(no  umt&) 
-0.013 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-,l 


GRAD. RICH. 
NO. AT  CMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL.POT. 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

98% 

90% 

85% 

124% 

72% 

5% 

13% 

196% 

42% 

82% 

30% 

62% 

85% 

270% 

278% 

46% 

46% 

206% 

5% 

6% 

252% 

23% 

69% 

229% 

43% 

40% 

*  CONTINUED  BEl  OW 


RUN  NUMBFK: 
START  TIME: 
START  DATE: 


7905051  ICO 
1 1  :  12:50  PUT 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NR1.  MICROMETf  UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE.  It  JUN  1980 

DAI  A  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PRO!  JI.E  and  Mil  k  aerodynamic  OFRIVfD  parameter  value  weighted  Ab  a  function  of  the  above  respective  measurement  errors 
with  THE  LOWER  limit  of  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  I : 


FLUX  PARAMETERS 
( ♦■UP , -»DOWN  > 


SCALING  PARAMETERS 


r.RAD. RICHARDSON  NUMBFR 
(♦-Stable,- 'Unstable) 
0.016  10,021  AT  GNH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=< Zl *Z?)  I /? 
12.99 

Z/L  A I  GMH 
-U.D20  10.021 

Z/L  AT  10  MLIFRS 
0.015  10.021 

MONIN-OBUKHOV  LENGTH 
(Meter-.) 

-6.492E  02 


MOMENTUM  FLUX 
(Nt /«2) 

-I.47E-01  I6.0E-021 

HUMIDITY  FLUX 
<Kg/sec  «2) 

6.42E-06  (8.0E-06I 

LA  T . HEAT  FLUX 
(Wet  ts/c.2) 

1.59E  01  (2.0E+011 

SEN . HE A 1  FLUX 
(Wat  ts/n2> 

1.05F  01  13.0E+00) 

SKY  AND  SOLAR  HFAI  FLUX 
(Wat  |c,/n2) 

-9 . 81E  02  I2.0E*01J 

TOTAL  HF  AT  BUDGET  FLUX 
(Watt  s/m2 ) 

-9.65E  02  (3.n»D11 

BOWEN  RATIO 
(no  unitt.) 

-0,070  ( 0  081 


FRICTION  VELOCITY 
( Meter-s/sec  ) 

3 . 407E-0 1  16.0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

I.56SE-06  I3.0E-05J 

SCALING  POT. TEMP, 
(Kelvin) 

-2.410E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
(Meters ) 

I.572F-04  (6 . 0E-051 

DRAG  COEF.AT  10  MFTFRS 
(Meters) 

1  .6591  -lit  14 . 0E -04 1 


•  Dit  f  LPLHU  BFIWiFN  THE  PROF  II  F  ANO  HULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THF 


ABOVE  Wf.  I  CM  IF  D  COMPOS  1  IE  VAI  UF  HR  Mf  ASURF  HE  Nt  UNCFRTAINIY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE 
LISTED  IN  PERCENT  DDFFPENL'F  AND  AHF  “♦or  ": 

IS  LARGER) 

.  ALL  VALUES  ARE 

LR AC  .RICH 

//l 

MOMf NIUM 

1  A?  .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAl  HEAT 

BOWEN 

FRICTION 

SCL.Sf FC 

SCL . POT . 

ROUGH . 

DRAG 

NO. AT  CMH 

AT  l  DM 

FLUX 

FI  IJX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TthP. 

LENGTH 

COEF 

71% 

71  % 

40% 

407% 

01% 

0% 

9% 

73% 

20% 

263% 

70% 

65% 

46% 

MARINE  SURFACE  i AYER  MICRQMETEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  •  *  *  MICROMETEOROL OCICAL  DATA  *  *  *  * 


RUN  NUMBER:  7905051130 

START  TIME:  tit  43:  0  PST 

END  TIMF:  12:13:10  PST 

START  DATE:  5  Hay  1979  ( DAY  125) 

»  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC > j 


No  .  00 

No. 01 

No  .  0? 

N c  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VOLT. REF. A 

TEMP .STRUC. 1 

TEMP .STRUC. 2 

DEU  POINT  1 

DEU  P0INT2 

WIND  SPEED1 

UIND  SPEED2 

BAR. PRES. 2 

SKY  RAD. 

UIND  DIR. 

6.205 

0 .001 

0 . 001 

5.200 

5.167 

4.722 

4.500 

5.026 

7.091 

4.901 

No  .  1  0 

No. 11 

No.  12 

No  .  13 

No  .14 

No  .  15 

No.  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLT AGF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARF  B 

VOLT .REF ,B 

3.934 

3.061 

2.510 

0.001 

0.001 

0  .  001 

0  .  001 

6.205 

m 

DIGITAL  CHANNEL  RAU  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CAT 

.  IBRAT ION  AND 

UIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No. 2 

UPWIND  NEAR 

UPWIND  t  AND 

DP  IF  CAL 

DP2FCAL 

UTBFCAL 

US1EC 

WU2EC 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HE IGHT /LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Ccef f . ) 

1411  137025 

1421  13B143 

0  .  183 

151 

-0 . 009 

0.000 

0  .  000 

0 . 992 

0.952 

» 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT. REF. DEV 

ZERO  REF  .  DFV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

( No . scans) 

(No . scans  > 

(No .scans) 

A ( No . ) . 005V) 

B(  No .  > • 005V) 

(No . > . 002V) 

(No . >5V ) 

(Nc . >lHz  > 

(VAC) 

(Hr ) 

0 

1 

179 

0 

0 

0 

0 

0 

115.1 

59 . 86 

» 

OBSERVED  MICRQMETEOROLOGICAL  PARAMETERS  (INCLUDING 

THF  ABOVE  CAL, 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 

AIR  TEHP.l 

WIND  SPF.EOI 

DEU  POINT1 

TEMP .STRUC. 1 

UIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TfcMP 

ML  AN  AIR  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3> 

(Deg . True) 

(Mill lbar ) 

<Watt/«2> 

(Celsius) 

(Kelvin ) 

13.702 

9.09 

10.73 

NO  DATA 

311.6 

1015.31 

9.89E  02 

13 .578 

2B6.91 8 

AIR  TEMP .2 

WIND  SPEED? 

DEU  POINT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL) 

(Millibar ) 

13.814 

8.42 

10.48 

NO  DATA 

-0.59 

1  016.4*) 

» 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS. 

HEIGHT,  Z1 

POT . TEMP . 1 

VIR . TEMP . 1 

V . POT . TEMP . 1 

ABS, HUMID  1 

REL. HUMID. 1 

SPEC. HUMID. 1 

VAP .PRFS. 1 

S. VAP. PRES. 1 

REF. INDEX  1 

(Meters  > 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/M3> 

(Percent ) 

(Kg/Kg) 

(Millibar) 

(Ml  11  lbar ) 

(Kel  .  *h-?/3) 

18.35 

13.882 

15.089 

15.268 

9.7S2E-03 

82.22 

7.947E-03 

12.911 

15.703 

NO  DATA 

HEIGHT,  Z2 

POT  .TEMP  .2 

VIR . TEMP .2 

V. POT .TEMP .2 

ABS. HUMID. 2 

REL .HUMID. 2 

SPEC. HUMID. 2 

VAP . PRES . 2 

S. VAP. PRES  2 

REF , INDEX  2 

<  Meters) 

(Celsius  > 

(Celsius) 

(Celsius) 

( Kg/n3 ) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar  > 

(Kel . xM-2/3  > 

9.20 

13.904 

15.178 

15.260 

9  597E-03 

80 .27 

7  815E-Q3 

12.710 

15.834 

NO  DATA 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE i  l^UPPER  LEVEL,  2*LOUER  LEVEL 


•  CONTINUED  BFLOU 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBER:  7905051130  MARINE  SURFACE  LATER  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  TIME:  11:43:  0  PST  NRL  HICROMETEOROLOCY  DATA  AVERAGINC  PERIOD:  30  Min 

START  DATE:  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAL  NOMENCLATURE:  1-UPPFR  LEVEI  ,  2-LOWER  LEVEL 

*  PROFILE  CALCULATIONS  BASFO  ON  ABOVE  OBSFRVI D  AND  CALCULATED  VAI.UFS  ( BUS1NGER , 1973) : 

FLUX  PAR  AME  '  ERS  PROFILE  SLOPES 

STABILITY  ( ♦■UP, --DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (t-INCR.WITH  HEIGHT) 


(.RAD.  RICHARDSON  NUMBER 
(♦-Stable, -=Un stable) 
-0.015  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  GMH«<ZI»Z2)1/? 
12.99 

It L  AT  GMH 
-0.019 

Z/L  AT  10  METERS 
-0.015 

Z/L  AT  Z1 
-0 . 027 

Z/L  AT  Z2 

0.013 

MON  IN-OBUKHOV  LF.NG  I H 
(Meter s ) 

-6.015E  02 

PSII  AT  71-  0.090299 

PSI  1  AT  22-  0.047707 

PSI2  AT  Zt-  0.055716 
PSI2  AT  17 -  0.029075 


MOMENTUM  FLUX 
<Nt/*2> 

-2. 13r-01 

HUMIDITY  F LUX 
<Kq/»er  *2) 

-5  53C  05 

IAT.HEAT  FLUX 
(Mat  t*/«2) 

-1.36E  02 

SFN.HEAT  FLUX 
<Watt*/«2> 

9.34F  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Uat  t »/w2 ) 

9.09C  02 

TOTAL  HFAT  BUDGET  FLUX 
(Ua  1 1  %/n3 ) 

-1.12E  03 

BOWFN  RATIO 
:no  units ) 

-0  069 


FRICTION  VELOCITY 
(Meters/*ec ) 

4. 170E-0I 

SCALING  SPEC . HUMD . 
<Kg/Kg> 

1  ,  D80E-04 


SCALING  POT.  TEMP. 
(K*l  win) 

1 . 802E-02 


ROUGHNESS  LENGTH 
(Meter*) 
2.587E-04 


DRAG  COEF  AT  10  MF TERS 
(I)iHen*ionless) 

.*  >7/i  0  3 


GENERAL  FORM : DN/DZ» 

L ( N1 -N2 >l/lln(Zl/72>* 
(21»Z2>t/21 

N-UIND  SPEED  (M/sec ) 
Z«MEIGHT  (Meter*) 

DUE.  r.z-  7.53E-02 


N*SPEC .HUMIDITY  (Kg/Kg) 
Z- HEIGHT  (Meters) 
DSH/DZ-  1.40E-O5 


N-POT  TEMP . (Kelvin) 
Z-HFIGHT  (Meter* ) 
DPT/DZ-  -247E-03 


GFNERA.  FORM  :  '  N  '  SLOPE  * 

I  <LnZl-  PSI)-(LnZ2-PI>I)  1/ 
LNI-N21 

N*W1ND  SPEED  <M/***c  ) 

Z*ME IGHT  (M)  Vert. An* 
PSI-PSI1 

US  SLOPE-  9.59E-01 

N-SPEC. HUMIDITY  (Kq/Kg) 
Z»HF  IGHT  (M)  Ver  t ,A«is 
PSI-PSI2 

SH  SLOPE-  5.0  IE  03 

N-POT . TEMP . (Kelvin) 
Z'HEIGHT  (M)  Ver  t  Axis 
PM-PSI2 

PlK  Sl_OPE=  -3. ODE  01 

N-LnTEMP . STRUC . (KxM-2/3) 
Z»HE IGHT  < M )  Ver  t .A* is 
PSI -NONE 

CT?  SLOPE-NO  DATA 


■  GENERAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROFILE  PROFILE  BUI  K 

CONSTANT  ACCELERATION  TUR . PRANOTL  TUR. SCHMIDT  SfNHEAT 

(No  unit*)  ( M/*ec  2)  NUMBER  NUMBER  TRANSF  ("Of 

0.4  9.7959  0.74  0.74  0.92F-03 

•  GENERAL  NOTE  1: 

NONE 


MISCELLANEOUS 


BULK 

MOISTURE  AIR  DENSITY 

F  TRANSF.  COF  f  <KQ/n3> 

1 . 32E-C3  1  ,2277 

AIR  SPFCIFIC  HEAT 
(  Heal  .  /Kq  Kel  .  > 
2.41701  02 


WATER  IAT.HEAT  VAP  . 
< 1 Ttal  .  /Kq ) 

5.8953E  05 


■  CONTINUED  ON  NFXT  P AGF 
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RUN  NUMBER i  7905051130  MARINE  SURFACE  LAYER 

START  TIMEi  11  1 43 1  0  PST  NRL  MICROMETEOROLOGY 

START  DATE;  5  M «y  1979  <DAY  125)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETEORQLQGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR. PRES. 

BULK  WT  TFMP 

AIR-MT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

<Cel«iu«) 

(Meter /sec) 

(Celsius) 

<Kel ,«M-2/3> 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

13.801 

8.50 

10.51 

NO  DATA 

1016. 31 

13.578 

0.223 

0.321 

1  .589 

1  .687 

HEIGHT 

POT. TEMP. 

VIR . TEMP . 

V. POT. TEMP. 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S . VAP . PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

tHillibsr*) 

(Kel . *H-2/3> 

10.00 

13.899 

)5. 167 

15.265 

9.616E-Q3 

SO  .50 

7 . 83 IE- 03 

12.735 

15.819 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHE  ET  AL,1978); 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBFR 
(♦•Stable,— Unstable) 
0.003  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*< Z1 *Z2) 1/2 
12.99 

Z/L  AT  GMH 
0.004 

Z/L  AT  10  METERS 
0.003 

MONIN-O&UKHOV  LENGTH 
(Meters) 

3.632E  03 


FLUX  PAR AMETFRS 
(♦-UP,— DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-1 .06E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2 . 45E-05 

LAT.HEAT  FLUX 
(Watts/n2) 

6.QAE  01 

SFN.HEAT  FLUX 
(Watts/ m2) 

-6.33E-01 

SKY  AND  SOLAR  HEAT  FLU! 
( Wat  ts/«2  > 

-9. 89E  CP 

TOTAL  HEAT  BUDGET  FLUX 
(Wat t*/h2> 

-9 . 2?E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec) 

2 . 934E-0 1 

SCALING  SPEC. HUMID, 
(Kg/Kg) 

-6.790E-D3 

SCALING  POT. TEMP. 
(Kelvin) 

1 . 735E-03 

ROUGHNESS  LENGTH 
(Meters) 

7 , 402E-05 

DRAG  COEF.AT  10  METERS 
(Dimension  less) 

1 . 191E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter 2/sec2) 
-8.606E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.446E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 

-5 . 090E-04 


MISCELLANEOUS 


AIR  DENSITY 
<Kq/*3) 

1 . 2280 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4169E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5 ■ 895 IE  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar) 

IS. 610 

ABS. HUM ID. AT  WT  LEVEL 
(Kg/n3> 

1  . 18QE-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

10)7,51 


BOWEN  RATIO 
(no  units) 
-0.010 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  RUM  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "+or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT . HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  PAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT. 
TEMP. 

ROUGH. 

LENGTH 

DRAG 

COEF 

109X 

109% 

05X 

109X 

84X 

5% 

14% 

193X 

42% 

66X 

42X 

62% 

S5X 

279% 

286% 

46X 

46* 

21 4X 

5X 

5X 

260X 

23X 

69X 

237X 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905051130 
11:43:  0  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  )l  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS),  6/Min 
DATA  AVERAGING  PERIOD:  30  H»n 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  Oh  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD .RICHARDSON  NUMBER 
(♦-Stable,— One  table) 
0.010  (002)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z I »Z2 >1/2 
12.99 

Z/L  AT  GMH 
-0.013  (0.02) 

Z/L  AT  10  METERS 
-0.010  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-1 .013£  03 


MOMENTUM  FLUX 
(Nt/n2> 

-I  . 44E-0 1  (6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  m2) 

6.07E-07  (fl.QE-06) 

LAT.HEAT  FLUX 
( Wet  t*/n2) 

1 . 50E  00  (2. OE+fl! I 

SFN.HEAT  El  UK 
(Watt*/n2) 

6.52E  00  I3,OE^OO) 


TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*?) 

-9.02E  92  13. 1 EM)I1 

BOWEN  RATIO 
(no  unit*) 

-0.044  (0.08) 


FRICTION  VELOCITY 
( Meter «/»ec  > 

3 . 369E-01  (6.0E-02) 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

2.200E-05  (3.0F-051 

SC  AUNG  POT. TEMP. 
(Kelvin) 

-1 . 504E-02  (2.0E-02) 

ROUGHNESS  LENGTH 
(Meter*) 

1 . 495E-04  (6.0E-051 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  MFTERS 
(Watt*/*2>  (Meter*) 

-9.89E  02  I2.0E+01)  1.636fc-0J  (4.0E-04) 


*  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAIN! Y  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IR  LARGER).  All  VALUES  ARE 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

81  N,  MEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL  POT. 

ROUGH 

DRAG 

NO. AT  GMH 

AT  1 1N 

FLUX 

FLUX 

flux 

FLUX 

FLUX 

RAUO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

(  OEF 

47% 

48% 

39% 

530% 

83% 

0% 

10% 

37% 

19% 

293% 

61% 

63% 

4SX 

i 


i 


•  *»*  or  MT*  KIM 
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MARINE  SURFACE  l AVER  MICROMF TEOROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  INF  AlhOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

m  •  m  m  MICROMETEOROLOCICAL  DATA  •  «  *  * 


RUN  NUMBER 
START  TIME 
1  Hit  T  *fL- 
t'TART  DATE 


79(j505l200 
12:13:20  PST 
12:43:30  PST 
5  May  I97V  < DAY  »2*5> 


«  ANE.  _3G  CHANNEL  RAW  DATA  ( AVERAGE  VDC); 


PRINT  DATE i  11  JUN  1900 
DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  **f 'IOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2- LOWER  LEVEL 


No  .00 

VQLT.RFF.A 

6.205 


No. (II  No. 02  No. 03 

TtMP.L  .-HJC.1  TEMP. STRUC. 2  DEW  POINT  1 
0.001  0.001  5.218 


No  .  04 

DEW  P01NT2 
5.181 


No.  05 

WIND  SPEED1 
4.763 


No  .  06 

WIND  SPEED2 
4.580 


No  .07 
BAR .PRES. 2 
5.014 


No  .08 
SKY  RAD. 
7.090 


No.  09 
WIND  DIR  . 
4.798 


Na.10 

No.  11 

Ho  .  12 

No  .13 

No  .  14 

No  .  15 

No.  16 

No  .  17 

bin  k  WT  TEMP 

AL  FREQUENCY 

AC  VOL  TAGE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF, 

,B 

3.  V63 

3.903 

2.510 

0 . 001 

0  .001 

0.001 

0 . 001 

6.205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE' : 

ESCARPMENT  DATA,  FIELD  CALIBRATION 

AND  WIND  SPEED 

ESCARPMENT 

CORRECTIONS! 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

U1 BFCAL 

WS1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HE I GHT /LENGTH 

PATH(Mete-s) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff 

1411  137843 

1421  138~15 

0  ,  157 

147 

-0 . 009 

0 . 000 

0 . 000 

0.993 

0.959 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  FRROR  COUNT  DATA  BASE 
(No. scons)  (No. scans)  (Nc. scans) 
0  1  179 


VOLT. REF. DEV  VOLT. REF. DEV  ZERD  REF . DEV 
A ( N o . > . 0 0 5 V )  B(No . > . 005V)  (No.). 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE 
(No. >5V>  (No. > 1Hz )  (VAC) 

0  0  115.1 


AC  FREQUENCY 
'Hr) 

59.90 


*  OBSERVED  MICROMETEOROLOCICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEnP.l 
(Celsius) 
13.784 

WIND  SPEED1 
(Meter /sec  > 

9 . 18 

DEW  POINT! 
(Celsius) 
10.84 

TEMP .STRUC. 1 
(Kel .xM-2/3) 
NO  DATA 

WIND  DIR. 
(Deg .True) 
308.1 

BAR .PRFS.l 
(Millibar) 
1015.13 

SKY  RAD. 

(Wat t/n2) 
-9.89E  02 

BULK  UT  TEMP 

(Celsius) 

13.607 

MEAN  AIR  TEMP 
(Kelvin) 

286. 908 

AIR  TEMP. 2 
(Ce) si  us • 
13. *71 

WIND  SPEED2 
<  Meter /sec ) 
8.63 

DEW  P0INT2 
(Celsius) 
10.56 

TEMP. STRUC. 2 
(Kel .xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0.55 

BAR .PRES.  2 
(Millibar) 
1016.22 

CALCUI  A1ED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT .TEMP • 1 
(Celsi us) 
13.964 

VIR.TFMP.l 

(Celsius) 

15.181 

V. POT. TEMP. 1 

(Celsius) 

15.361 

ABS. HUMID. 1 
(Kg/m3) 

9 .817E-03 

REL. HUMID.  1 
(Percent ) 
82.37 

SPEC. HUMID. 

(Kg/Kg) 

8.004E-03 

1  VAP. PRES.  1 
(Millibar) 
13.001 

S. VAP  PRES. 1 
(Millibar ) 
15.704 

REF. INDEX  1 
(Kel. xM-2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters  > 
9.20 

POT .TEMP .2 
(Celsius) 

1 3 . 962 

VIR . TEMP . 2 
(Celsi us) 
15.243 

V. POT. TEMP .2 

(Celsius) 

15.333 

ABS. HUMID. 2 

(Kg/m3) 

9.646E-03 

REL. HUMID. 2 
(Percent ) 
80.41 

SPEC. HUMID. 

(Kg/Kg) 

7.858E-03 

2  VAP. PRES. 2 
(Millibar > 
12.770 

S. VAP .PRES.  2 
(Millibar ) 
15.890 

REF. INDEX  2 
(Kel .xM-2/3) 
NO  DATA 

*  CONTINUED  Bel  OU 


RUN  NUMBER 
START  TIME 
START  DATE 


7905051200 
12:13:20  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  NICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  ( AL1  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE :  1 -UPPER  LEVEL,  2-LOUER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAl  UES  ( BUSINGER , 1 973 ) : 


stab n  nr 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 

( ♦-Stable, --Uns Table) 
0.008  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 

(Meter)  GMH=(7l*Z2)l/2 
12.99 

//  .  AT  GMH 

0.0*1 

Z/L  AT  10  METERS 
0.009 

Z/L  AT  Z 1 
0.016 

Z/L  AT  Z2 
0 . 008 

MONIN-OPUKHOV  LENGTH 

<  Meter s > 

1 . 160E  03 

PSll  AT  Zl-  -0.074333 

PS11  AT  Z2-  -0.037268 

PSI2  AT  Zl-  -0 .100450 

PS I 2  AT  72-  “0.050362 


MOMFNTUM  FLUX 
<Nt/n2) 

-1  .  13E-01 

HUMIDITY  FLUX 
(Kg/sec  n2) 

-3 .97E-05 

LAT .HEAT  FLUX 
(Wat  ts/«2  > 

-9.01E  01 

SEN. HEAT  FLUX 
(Ua  t  ts/«2) 

--2.20E  0  0 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt*/«2) 

-9.09E  02 

TOTAL  HEAT  BUDCF.T  FLUX 
(Watt*/«2) 

-1 .09E  03 

BOWEN  RATIO 
(no  units) 

0 . 022 


FRICTION  VELu- 
(Meters/sec ) 

3 . 032E-0 1 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

1 . 06SE-04 


SCALING  POT.  TEMP. 
(Kelvin) 

5.84QE-03 


ROUGHNESS  LENGTH 
(Me  ters) 

0. 36?E  -05 


DRAG  COEF.  AT  10  MFTERS 
(Di«»n»ionltM) 

1 . 334k- 03 


CENERAL  FORM : DN/D7- 
[  (N1  -  N2> .  ’•  n  ( Zl  /Z2 ) • 
(Zl*Z2)1/21 

N-WIND  SPEED  (M/*«c > 
Z-HEIGHT  (M»ter«) 
DWS/DZ-  6. 15E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  I.63E-05 


N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  8 . 92E-04 


CENERAL  FORM: 'N 'SLOPE- 
[ (LnZI-PSI)-(LnZZ-PSI > 1/ 
(N1-N2) 

N-WIND  SPEED  (M/s«*c) 
Z-HEIGHT  (M)  Vert. Ax  is 
PSI-PSI1 

WS  SLOPE-  1.32E  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (N>  Vert. Ails 
PSI-PSI2 

SH  SLOPE-  5.I6E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  9.26E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
Z-HEIGHT  <M>  Vert. Ax  is 
PSI-MONf 

CT2  SLOPE-NO  DATA 


•  Gt NEPAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 . 4 


GRAVITATION  PROFILE  PROFILE 

ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT 
(M/sec  2)  NUMBFR  NUMBFR 

9 . 7957  0,74  0.74 


BULK 

SfN  HEAT 
TRANSF.COFF . 
0 .92E-03 


BULK 

MOISTURE 
TRAN8F . COEF . 
1 . 32E-03 


AIR  DEN8ITY 

(Kg/«3> 

1.2271 


•  GENERAL  NOTFS: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  ofi 


AIR  3PEC1FIC  HEAT 
(ITcal  /Kg  Kel. ) 
2.4171E  02 


PTK 1 -PTK2*  ♦/-  .008  Kel. 


WATER  LAI. HEAT  VAP 
(ITcal  ./Kg) 

5.8949E  05 


*  CONTINUED  ON  NEXT  PACf 
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RUN  NUMBER:  7905051200 

START  TIME:  12:13:20  1ST 

START  DATE:  5  Hay  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NHL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND ,  CAL 


*  ESTIMATED  M ICROME TEGROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP. 
(Cel*i ut ) 
13.861 

HFIGHT 

<H#t*rs) 

10.00 


WIND  SPEED  DEW  POINT 
(Heter/sec.)  (Celsius) 
8.70  10.59 


POT. TEMP . 
(Celsius) 
13.959 


VIR .TEMP . 
(Celsi u«) 
15.235 


TEMP.STRUC.  BAR. PRES. 
(Kel.*M-2/3>  (Millibar  ) 
NO  DATA  1016.13 

V. POT. TEMP.  ABS. HUMID. 
<Cel*lu»)  ( Kg/n3) 
15.333  9 . 667E-03 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/MlA 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TEMP  AIR-WT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V. POT-WT  TEMP 


(Celftio*) 

13.607 


( Kelvin ) 
0.254 


(Kelvin) 

0.352 


(Kelvin) 

1.629 


< Kel  vin ) 
1.727 


REL. HUMID.  SPEC. HUMID.  VAP. PRES. 


S. VAP. PRES.  REF. INDEX 


(Percent ) 

10.00  13.959  15.235  15.333  9.667E-03  00.65  7I875E-03  12.805 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABQVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1970): 


(Millibar*)  (Millibars)  (Kel.iM-2/3) 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-'Stable,  -  “Unstable ) 
0.004  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Mete-)  GMH-(Zl*Z2)l/2 
12.99 

2/1  AT  GMH 
0  .  DOS 

Z/L  AT  10  METERS 
0  .  004 

MON IN-OBUKHOV  LENGTH 
(Meters) 

2.458E  03 


FLUX  PARAMETERS 
<*»UP  DOWN) 


MOMENTUM  FLUX 
(Nt/«2> 

-1 . 12E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2.47E-D5 

LAT.HEAT  FLUX 
(Uatts/m2) 

6.G8E  01 

SEN. HEAT  FLUX 
(Watts/ m2) 

-1 . 02E  00 

SKY  AND  SOLAR  HF AT  FLUX 
< Wat  ts/*2  > 

-9.B9E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/H2) 

-9.29E  02 


INFERRED 

SCALING  PAR AMFTERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3.017E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6. 656E-05 

SCALING  POT. TEMP. 
(Kelvin) 

2.713E-03 

ROUGHNESS  LENGTH 
(Meters) 

8.210E-05 

DRAG  COEF.AT  10  METERS 
(Dinensi onless) 

1 . 2G4E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 
<Meter2/*ec2) 

-9. 104F-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.465E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

-8. 106E-O4 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/n3> 

1 . 2275 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4170E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.894BE  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.636 

ABS. HUM ID. AT  UT  LEVEL 
(Kg/n3> 

1 . 1B1E-02 

BAR. PRES. AT  WT  LEVEL 
(Mi llibar ) 

1017.33 


BOWEN  RATIO 
(no  units) 

-0.017 

*  MEASUREMENT  EKROR  ANA( YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  CONFUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUF.S  AND  BOTTOM  ROW  ARE  BULK  AERQDYNAnlC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or- 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN. HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  CMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENGTH 

COEF. 

190X 

206Z 

I12Z 

122Z 

167X 

5X 

1 2X 

2B9X 

56X 

66X 

111X 

76X 

112X 

262X 

272* 

46Z 

47Z 

200Z 

5X 

5X 

247X 

23X 

70X 

223X 

43X 

40X 

•  CONTINUED  BFLOU 


RUN  NUMBER 
S'. ART  TIME 
START  DATE 


7905051200 
12:13:20  PST 
5  Hay  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEnROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  It  JUN  19BC 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROF [I  E  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WTTH  THE  LOUFR  LIMIT  Of  THE  CORRESPOND TNG  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


FLUX  PARAMETERS 
(♦-UP  ,— DOWN) 

MOMENTUM  FLUX 
<Nt/*2) 

-1.12F-0!  [6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

6.80E-06  (8.0E06) 

LAT.HFAT  FLUX 
(Watts/«2> 

1.68E  01  [ 2 . 0E>0 1 1 

SFN . HEA  T  FLUX 
(Wat  t*/*2 ) 

-1  66E  0  0  (3. OF *0  0  ] 

SKY  AND  SOI  AR  HEAT  FLUX 
(Wat  r*/*2 ) 

-9.09E  02  [?. 0E*01  ] 

TOTAL  HFAT  BUDGET  FLUX 
(Watt  %/*,?> 

9.80E  12  I  3. OF *01  1 

BI1WEN  RAtlO 
(no  vn»  t»* ) 

0.001  (fl.OflJ 


»  DIF  FERENCf  BETWFEN  THF  PROFILE  AND  Bill  K  A(  RODYNAMIC  DTR1VED  PARAMF  TER  VAl  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGFR).  ALL  VALUES  ARE 
I  TSTED  IN  PERCENT  DIFFFRENCF  AND  ARE 


C.RAD. RICHARDSON  NUMBf  R 
(♦-Stable,  -■'Unstable) 

0 .006  (  0.021  AT  GMH 

GtUMETRIC  MFAN  HEIGHT 
(Meter)  GMHr<  Z 1 »Z2) t/2 
12.9? 

Z/L  AT  GMH 
0.009  (0.021 

Z/L  AT  10  METERS 
C.O07  (0.021 

HON IN-OBUKHOV  LENGTH 
(Meter* ) 

1 . 502E  PT 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter */*ec ) 

3 . 022E-0 1  (6.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

2.275E-05  [3. IE-031 

SCALINC  POT. TEMP. 
(Kelvin  > 

4  00  l E - 0 3  (2.0E-021 

ROUGHNESS  LENGTH 

<  Meter* ) 

0  265E-0S  I6.0E-05J 

DRAG  COFF  AT  10  HFTERS 

<  Me  t  *r  s ) 

I.23HF-UJ  (4.0E-O41 


GRAD. RICH.  Z/l 
NO. AT  GMH  AT  1  DM 


MOMENTUM  (AT, HEAT  SEN. HEAT  SKY  RAD.  TOTAL  Mf AT  BOUFN  FRICTION  8CL . SPEC  SCI , POT .  ROUGH. 
FLUX  FI  UX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH 


m  END  OF  DATA  RUN 


MARINE  SURFACE  LAYER  HICRQMF TEQROl QCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATHOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  I SI  AND ,  CALIFORNIA 

•  •  •  •  MICROMETEORUL OCICAL  DATA  »  *  *  * 


RUN  NUMBER: 

7905051230 

PRINT  DATF : 

11  JUN  198(1 

START  TIME: 

1 2 i 43i 40  PSf 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M 

in 

END  TIME: 

13:13:40  PST 

DATA  AVERAGING  PERIOD:  30 

Mj  n 

START  DATES 

5  May  1979 

(DAY  125) 

NOMCNCl  A1URE: 

;  l^UPPFR  LEVEL,  2-LOWER  LEVEL 

» 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) 

No. 00 

No. 01 

No  .  02 

No. 03 

No  .  04 

Nc  .  05 

No  .  06 

No  .  07 

No  .08 

No  .  09 

VOLT .RFF.A 

TEMP .STRUC. 

1  TEMP. STRUC. 

2  DEW  POINTI 

DEM  POINT 2 

WIND  SPEED1 

WIND  SPEED2 

BAR  .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.001 

0.001 

5.203 

5.159 

4.529 

4.36? 

5.002 

6.983 

4.758 

No  .  1  0 

No. 11 

No. 12 

No.  13 

No  .  14 

No  .15 

No  .  16 

No  .  17 

BULK  WT  TEMP 

AC  FREQUENCY  AC  VO!  TAGE 

MANUAI  FLAG 

7FR0  REF . 

SPARE  A 

SPARE  b 

VOLT .REF.  6 

4.033 

3.873 

2.511 

0 .001 

0 . 001 

0  .  001 

0.001 

6.205 

« 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CAI 

.  I  BRAT  I  ON  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2K CAL 

W1BFCAL 

WS1FX 

USL'EC 

AIR  TEMP . 1 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff . ) 

1411  139055 

1421  140270 

D  .  157 

143 

-  0  .  009 

0 . 000 

0 .000 

0 .993 

0 .959 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  Ft  AG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT  .REF  .DEV 

7FRO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No. scan*) 

(No .scans) 

( No . scans ) 

A( No . > .005V) 

B(  No ,  > . 005V) 

(Nr . > . 002V) 

(No . >5V> 

(No .  >1Hz) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.1 

59.87 

II 

OBSERVED  HICROMETEOROL OCICAL  PARAMETERS  (INCLUDING 

THF  ABOVE  CAL 

,  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINTI 

TP  HP . S TROC . 1 

WIND  DIR . 

BAN .PDFS. 1 

SKY  RAD. 

BUI  K  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . *M-?/3> 

( Deg .True) 

(Millibar  > 

(Watt/«2) 

(Celsius) 

(Kel  vm ) 

13.996 

8.73 

10.75 

NO  DATA 

306  8 

1014.94 

9.74E  02 

1 3 . 675 

287.126 

AIR  TEMP .2 

WIND  SPEED2 

DEW  POINT? 

TEMP  STRUC. 2 

TIDE  TABLE 

BAR  PRES. 2 

(Celsius) 

( Meter/*ec  > 

(Celsius  > 

(Kel . xM-2/3  > 

(Meter  MSL  > 

(Millibar) 

14.027 

8.23 

10.43 

NO  DATA 

-0 . 49 

1016.04 

• 

CALCULATED  HICROMF 7EOROLOG ICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP. 1 

VIR . TEMP . 1 

V. POT. TEMP.  1 

APS. HUMID. 1 

REL .HUMID. 1 

SPFC. HUMID. 1 

VAP .PRFS. t 

S. VAP  PRES. 1 

RFF. INDEX  I 

(Meter*) 

(Celsi us) 

(Celsius) 

(Celsius) 

( Kg/fi3  > 

(Percent ) 

(Kg/Kg ) 

(Millibar) 

(Mill ibar  ) 

(Kel  .  xH-  2/3) 

18.35 

14.085 

1 5 . 295 

15.475 

9.756F-03 

81 .26 

7. 959E-03 

12.925 

15.906 

NO  DATA 

HEIGHT,  Z2 

PUT.TFMP .2 

VIR . TEMP .2 

V. POT. TEMP .2 

APS .HUMID. 2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP . PRFS. 2 

S. VAP. PRES.? 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg  > 

(Millibar ) 

(Millibar ) 

(Kel .*M-2/3» 

9.20 

14.11’* 

15.387 

15.477 

9.554E-03 

78.90 

7 . 708E- 03 

12,662 

16.949 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATEi 


7905051230 
12:43:40  PST 
5  May  1979  (DAY 


MARINE  SURFACE  LAYER 
NRL  HICROMETEOROl  OCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  UN  1900 

DATA  SAMPLING  R.-'-E  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2=  LOWER  LEVEL 


•  PROFILE  CALCUl  ATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STAB II  ITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SC.ALINC  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( +-INCR , WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(+-*S  table, —Unstable) 
-0.038  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
( Meter )  GMH«(Zl*Z2>l/2 
12.99 

Z/L  AT  GMH 

-1.047 

Z/L  AT  10  METERS 
-0.036 

Z/L  AT  Z1 
- 0 . #66 

Z/L  AT  Z2 
-0.033 

MON IN-OBUKHOV  LENGTH 
(Htttrs) 

-2.780E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1 .38E-01 

HUMIDITY  FLUX 
(Kg/sec  n2) 

-6. 00E-05 

L AT. HEAT  FLUX 
<W«tts/n2) 

-1.4BE  02 

SFN.HEAT  FLUX 
(Wat t«/n2) 

1.I3E  01 

SKY  AND  SOLAR  HEAT  FLUX 
<  Watt*/*?) 

-9.74E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Matts/n2) 

-1  .HE  03 


FRICTION  VELOCITY 
(Meters/sec ) 
3.352E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

1 . 459E-04 


SCALING  PQT .  TEMP. 
(Kelvin) 

-2 . 707E-02 


ROUGHNESS  LENGTH 
(He  ter a) 

I .201E-04 


DRAG  COEF.  AT  10  METERS 
(Dimension  less) 

1 .022E-O4 


GENERAI  FORM : DN/DZ= 

[ (N1-N2) l/ILn(Zl/Z2)* 
(Z1*Z2) 1/21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meter*) 
DUS/DZ-  5.64E-02 


N-SPEC. HUMIDITY  <Kg/Kq) 
Z-HEIGHT  (Meter*) 
DSH/DZ*  1.91E-05 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -3.54E-03 


GENERAI  FORM: 'N' SLOPE* 

[ (LnZl-PSI)-(LnZ2-PSI) 1/ 
INI -N2 1 

N*WIND  SPEED  <M/*c*c  ) 
Z-HEIGHT  (M)  Vert  .Am* 
PSI*PSI1 

WS  SLOPE*  I . 19E  00 

N-SPEC .HUMIDITY  <Kg/Kg) 
Z-HEIGHT  (M)  Vert. Axis 
PSI*PSI2 

SH  SLOPE*  3 .71 E  03 

N=POT . TEMP . (Kelvin) 
Z-HEIGHT  (H)  Vert . A«i* 

PS I -PS I 2 

PTK  SLOPE-  -2.0OE  01 

N-LnTEHP . STRUC . (K iM-2/3 > 
7-HEIGHT  (M >  Vert. An* 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI 1  AT  71-  0.194582 
PBI1  AT  Z2*  0.108283 
PSI2  AT  Zl-  0.123071 
PSI2  AT  Z2«  0.067133 


BOWEN  RATIO 
(no  unit*) 
-0.076 


*  GENERAL  CONSTANTS: 


MISCELLANF OUS 


VON  K ARMAN 
CONSTANT 
(N»  unit*) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/»ec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


BUI  K  BULK 

SEN  MEAT  MOISTURE 

TRANSF.COFF.  TR ANSF . COEF . 
0.92E-03  1.3PE-03 


AIR  DENSITY 
<Kg/n3) 

1 . 2264 


«  GENERAL  NOTES: 
NONE 


AIR  SPECIFIC  HEAT 
(ITcal . /Kg  Kei . ) 
2.4170E  02 


WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.8942E  05 


•  CONTINUED  ON  NFXT  PACE 


290 


RUN  NUMBER!  7905051230  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  12 i 43: 40  PST  NRL  MICROMETEUROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE;  5  May  1979  ( DAY  125)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 

•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  UT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . *M-2/3> 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

( Kelvin ) 

14.012 

8.29 

10.47 

NO  DATA 

1015.94 

13.675 

0.338 

0 .436 

1.701 

1.799 

HEIGHT 

POT. TEMP . 

VIR .TEMP  . 

V. POT .TEMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S. VAP. PRES. 

REF .INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/m3) 

(Percent ) 

(Kg/Kg) 

( Mi  1 1 ibars ) 

(Mill ibars ) 

(Kel . kM-2/3) 

10.00 

14.110 

15.376 

15.474 

9.570E-O3 

79.18 

7 .  BDBE-03 

12.694 

16.032 

NO  DATA 

*  BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHE  ET  AL,1978>: 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  <+=UP,— DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-*St*bl*,-«Un  stable) 

0 .007  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«(ZI#Z2)I/2 
12.99 

Z/l  AT  GMH 

0.010 

Z/L  AT  10  METERS 
0.008 

MON IN-OBUKHOV  LENGTH 
(Meters) 

1.274E  03 


MOMFNTUM  FLUX 
(Nt/m2> 

-9.92E-02 

HUMIDITY  FLUX 
< Kg/sec  *2) 

2.5OE-05 

L AT. HE AT  FLUX 
(Watt  s/«2 ) 

6.17E  01 

SFN.HEAT  FLUX 
(Watti/m2) 

-1 . 64E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(U«tts/n2> 

-9.74E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/«2> 

-9.14E  02 

BOWEN  RATIO 
(no  units) 

-0.027 


FRICTION  VELOCITY 
(Meters/sec  > 

2.843E-0I 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 163E-05 

SCAl ING  POT. TEMP . 
(Kelvin) 

4.651E-03 

ROUGHNESS  LENGTH 
(Me.ters) 

6.591E-05 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 .177E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-8. 0B5E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
2.498E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec ) 

-1  , 323E-03 


AIR  DENSITY 
<Kg/m3> 

1  .2267 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel  .  > 
2.4169E  02 

WATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

5.8939E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.702 

ABS. HUMID. AT  UT  LEVEL 
(Kg/w3) 

1  . 186E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1 D17. 14 


*  MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HFAT 

SKY  RAD. 

TOTAI  HEAT 

KQUEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  , 

length 

COEF 

1192 

1192 

1082 

I082 

872 

52 

152 

1952 

542 

542 

332 

742 

108% 

2282 

2452 

462 

462 

1732 

52 

52 

21 B2 

232 

692 

1962 

432 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905051230  MARINE  SURFACF  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME!  12:43:40  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNFLS) :  6/Min 

START  DATE:  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  F RRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  C  I : 

FLUX  PARAMETERS 

STAB1I ITY  (+-UP ,-»DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMFNTUM  FLUX  FRICTION  VELOCITY 

(♦'Stable, -^Unstable)  <Nt/m2)  (Meters/sec) 

-0.022  10.021  AT  GMH  -l.UE-01  [6.0E-02J  2.995E-01  16.0E-Q21 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC . HUM  1 D . 

(Meter)  GMN»< Z1 *Z2) 1 /2  (Kg/see  m2)  (Kg/Kg) 

12.9?  -1.54E-07  I8.0E-061  4.994E-05  I3.0F.-051 

LAT.HEAT  FLUX  SCALING  POT. TEMP. 

(Watt*/m2)  (Kelvin) 

-3.02E-O1  I ? . 0E  +  0 1  J  -2.255E-02  12.0E-021 

SFN.HEAT  FLUX  ROUGHNESS  LENGTH 

<Watt*/m2>  (Meters) 

6.95E  00  ( 3 . 0E+00 1  8.580E-05  I6.0E-05) 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  MFTERS 
<Watts/m2)  (Meters) 

-9.74E  02  I2.0E+011  1.3S1E-03  14.0E-04) 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  ts/m2) 

-9.67E  02  13. 0E  ►  0 1  1 

BOWEN  RATIO 
(no  units) 

-0.053  10. 081 


•  DIFFERENCE  BF TWEEN  TMf  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVFD  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THf 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER),  All  VALUES  ARE 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SFN.HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCL. SPEC  SCL . POT .  ROUGH.  DRAG 

NO. AT  GMH  AT  1 0M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VEI  OCITY  HUMIDITY  TEMP.  LENGTH  CHEF. 

1 06*  107*  1?X  5662  98X  01  til  31Z  9Z  2191  061  3 31  Z6l 


Z/L  AT  GMH 
0.028  10.021 

Z/L  AT  10  METERS 
-0,022  10.021 

HGNIN-OBUKHOV  LENGTH 
(Meters) 

-4.636E  0? 


•  END  OF  DATA  RIM 
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MARINE  SURFACE  l AYER  M I CRQHF  TEOROI  OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  •  •  micrometforulocical  data  *  «  »  « 


RUN  NUMBER : 
START  TIME: 
END  TIME: 
START  GATE : 

7905051300 
13: 13:50  PSE 
13:44:  0  PST 
5  hay  197? 

(DAY  125) 

PRINT  DATF :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE:  1 "UPPER  LEVEL,  2-LOWER  LEVEL 

*  ANnt  qg  CHANNEL  RAW  DATA 

(AVERAGE  VDC): 

No  ,  00 

VOLT.RfcF .A 
6.2GS 

No.  0  1 

rr HP .STRUC . 
0 .001 

No.Oc.  No. 03 

1  TEMP. STRUC. 2  DEW  POINT1 
0.001  5.171 

No. 04 

DEW  P0INT2 
5.128 

No  .  05 

WIND  SPEED1 
4.605 

No  .06 

WIND  SPEED2 
4.396 

No  .  07 

BAR .PRES. 2 
4.981 

Nc  .08 
SKY  RAD 
6.527 

No. 10  No. 11  No. 12  No. 13 

BULK  WT  temp  AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAG 

3.9/5  3.862  2.513  0.001 

No  .  14 

7FRO  REF, 
0.001 

No  .  15 

SPARF  A 

0  .  301 

No.  16 

SPARE  B 

0  .  001 

No  .  17 

VOLT. REF  B 
6.205 

»  DIGITAL  CHANNEL  RAW  DATA  <AVERAGF) :  ESCARPMENT  DATA,  FIELD  CAL I BRAT TO  ,  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No!  No-? 

AIR  TEMP .  1  AIN  TEMP.? 
Mil  140030  14?  1  141964 


UPWIND  NFAR  UPWIND  LAND  DP1FCAL 
HE IGHT/LENGTH  PATH ( Mete' * >  (Volts) 
0.157  137  -0.009 


DP2FCAL 
(Volts) 
0 . 000 


WTBFCAL 

(Volts) 

0.000 


WS1EC 
(Coeff . > 
0  .  993 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


NO  .  09 
WIND  DIR. 

4,775 


WS2EC 
(Coef f . ) 
0 .959 


MANUAL  FLAG  ERROR  COUNT 
(No. scons)  (No. scans) 

0  0 


DATABASE  VOLT. REF. DEV 
(No. scans)  A(Nc.).005V) 
1 B0  0 


VOLT. REF. DEV  ZF.RQ  RF.F  .DEV 
B(No . > . 005V)  (No. >. 002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(Ne.)5V>  (No. MHz) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hz) 

115.1  59 . 86 


*  OBSERVED  MICROMETEQROI  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


AIR  TEMP . 1 
(Celsius ) 
14.000 

WIND  SPEED! 
(Meter/sec ) 
8.88 

DEW  POINT1 
(Celsius) 
10.56 

TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 
(Deg . True) 
307.4 

BAR .PRES. 1 
(Millibar  ) 
1014.62 

SKY  RAD. 
<Ua?t/«2> 

-9. IDE  02 

BULK  WT  TEMP 

(Celsius) 

13.618 

MEAN  AIR  TEMP 
(Kelvin) 

287.21 3 

AIR  TEMP. 2 
(Celsius) 
!4- 106 

WIND  SPEFDP 
(Me  ter /sec ) 
8.29 

DFU  P01NT2 
( Celsius ) 
10.24 

TEMP. STRUC.? 
(Kel . xM-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0.40 

BAR. PRES- 2 
(Millibar > 
1015.71 

«  CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z! 

(Meters) 

18.35 

POT. TEMP. 1 
(Celsius ) 
14.180 

VIR . TEMP . 1 

(Celsius) 

15.37? 

V. POT. TEMP. I 

(Celsius) 

15.552 

ARS. HUMID.  1 

(Kg/«3> 

9.626E-03 

REL. HUMID. 1 
(Percent  > 
79.74 

SPEC. HUMID, 
(Kg/Kq  > 
7.858F-03 

,  1  VAP. PRES. 1 
(Mil  1 ibar ) 

1 ? . 757 

S. VAP .PRES. 1 
(Hi  1 libar ) 
15.998 

REF, INDEX  1 
(Kel . xM-2/3 ) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

POT.TFMP.2 

(Celsius) 

14.197 

VIR. TEMP.? 

(Celsius) 

15.450 

V. POT.TFMP.2 
(Celsius) 

15 . 540 

ABS .HUMID.? 
<Kg/«3> 

9 . 430E-03 

RFL .HUMID. 2 
(Percent > 

77.53 

SPEC. HUMID. 

(Kg/Kg) 

7.691E-03 

2  VAP .PRES. 2 
(Millibar ) 
12.502 

S. VAP. PRES. 2 
(Millibar ) 
16.127 

REF , INDEX  2 
(Kel , xM-2/3 ) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
SI ART  TIMF 
START  DATE 


7905051300 
13:13:50  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 'UPPER  LEVEL,  2-LOWER  LEVEL 


«  PROFILE  CALCUIATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUFS  ( BUSINGER , 1973) : 


STAKIL IT  Y 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GR AD. RICHARDSON  NUMBER 
(  ♦-St  able, —Unstable) 
-0.015  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.019 

Z/L  AT  10  MFTERS 
-0.015 

Z/L  AT  Z1 
-0.0 27 

Z/L  AT  Z2 
-0  .  013 

MON1N-OBUKHOV  LENGTH 
( Meter  * > 

-6.S60E  02 


MOMENTUM  FLUX 
(Nt/n2> 

*1 . 62E-0 l 

HUMIDITY  FLUX 
(Kg/sec  nZ ) 

-6. 02E  05 

LAT.HEAT  FLUX 
( Wat  ts/«2 ) 

-1.49E  02 

SEN. HEAT  FLUX 
(Wat  ts/«2> 

6.13E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Watt*/«2> 

-9.10E  02 

TOTAL  HEAT  BUDGET  FLjX 
(Watls/n?) 

-1  . 05E  0  3 


FRICTION  VELOCITY 
(Meters/sec > 
3.633E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

1 .353E-04 


SCALING  POT.  TEMP. 
(Kelvin) 

-1  . 360E-0? 


ROUGHNFSS  LENGTH 

(Meter*) 

1 .598E-04 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 

2.063F-03 


GENERAL  FORM : DN/DZ= 
t (N1-N2) l/ILn(Zl/Z2>* 
(ZUZ2M/21 

N-WIND  SPEED  (M/sec) 
Z-MEIGHT  (Meter*) 
DWS/DZ-  6.56E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ*  1.85E-05 


N=POT . TEMP . (Kelvin) 
Z-HEICHT  (Meters) 
DPT/DZ-  -1.86E-03 


GENERAL  FORM : ' N ' SLOPED 
[ (LnZl-PSI)-(LnZ2-PSI ) )/ 
[N1-N2] 

N= WIND  SPEED  < M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

WS  SLOPE"  1 . IOE  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HE IGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE"  4.0OE  03 

N-POT .TEMP . (Kelvin) 
Z=HEIGHT  <M )  Vert .Axis 
PSI =P5I? 

PTK  SLOPE"  -3.97E  0! 

N-LnTEHP .STRuC . <K*M-2/3) 
Z-HEIGHT  (M)  Vert.  Ax  is 
PSI -NONE 

CT2  SLOPE=NO  DATA 


PSI1  AT  7\ 
PSI1  AT  12' 
PM 2  AT  Zl’ 
PSI2  AT  Z2> 


0.089767 
0  .  047412 
0.055380 
0 .028893 


BOWFN  RATIO 
(no  unit*) 
-0  .  041 


•  CENTRAL  CONSTANTS:  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR  SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBER 

TRANGF.CUFF. 

TRANSF.COEF. 

(Kg/*3> 

0 . 4 

9 . 7959 

0.74 

0.74 

0  92E-03 

t , 32E-03 

1  2257 

•  CFNERAL  NOTES: 
NONE 


AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel  .  > 
2.4168E  02 


WATER  LAT.HEAT  VAP 
(ITcal. /Kg) 

5.8937E  05 


a  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER 
START  TIME 
START  BATE 


7905051300 
13 : 13:50  PST 
5  M*y  1979  (BAY  125) 


MARINE  SLIRFACF  LAYER 
NRL  HICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  MICRUME1 EOROlQG 1CAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
( Cel  s  i us> 
14 . 094 

HEIGHT 
(Merer  s ) 


MIND  SPEED 
( Meter /ser  > 
8.36 

POT. TEMP . 
(Celsius) 
14. 192 


DEW  POINT 
(Celsius) 
10.28 

VIR -TFHP . 
(Celsius) 

15.440 


V .POT , TEMP . 

(Celsius) 

15.538 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES. 
<Kel.>cM-2/3>  (Millibar) 
NO  DATA  1015.6? 


BULK  UT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.618  0.475 


ABS .HUMID . 
(Kg/*3) 

9 . 454E-03 


REL .HUMID. 
(Percent ) 
77.79 


SPEC. HUMID. 
(Kg /Kg) 

7.71  IE-03 


POT-UT  TEMP 
(Kelvin ) 
0.573 

VAP .PRES. 
(Mill ibar  s) 
12.533 


but K  AERODYNAMIC  CALCUt  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (ERIEHE  ET  AL,1978): 


INFFRRED 

STABILITY 


FLUX  PARAMETERS 
(♦“UP  ,-*DOWN> 


INFFRRED 

SCALING  PARAMETERS 


VIR-UT  TEMP 
(Kelvin) 

1  .822 

S.VAP  .PRES . 
(Millibars) 
16.112 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V. POT-MI  TEMP 
(Kelvin) 

1  .920 

REF, INDEX 
(Kel . *M-2/3  > 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUHBFR 
( ♦“Stable, -“Unstable) 
0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= < Zi *Z2> 1/2 
12.99 

Z/L  AT  GMH 
0.018 

Z/L  AT  10  MEIERS 
0.014 

MON IN- OBUKHOV  LENGTH 
(Meters) 

7.220E  OP 


MOMFNTUM  FLUX 
(Nt/»2) 

-i . eiE-oi 

HUMIDITY  FLUX 
<Kg/sec  «2> 

2.61E-05 

l.  AT.  HE  AT  FLUX 
(Wat  ts/n2> 

6.44E  01 

SF  N .  HEAT  FLUX 
< Wat  ts/«2) 

-2.99E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Mat  ts/n2) 

-9.10E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2) 

-0.49E  02 

BOUEN  RATIO 
(no  units) 

-0 . 046 


FRICTION  VELOCITY 
(Meters/sec ) 

2.874E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7. 401E-05 

SCALING  POT. TEMP. 
(Kelvin) 

8.389E-03 

ROUGHNESS  LENGTH 
(Meters) 

6.862E-05 

DRAG  COEF . AT  10  METERS 
(Dinensionless) 

1 ■ 1 82E-03 


MITH  LONG.  VELOCITY 
(Meter2/sec2> 

-8 . 261E-02 

MITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3) 

2 . 608E-D5 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 
-2.41  IE-03 


AIR  DENSITY 
<Ko/«3) 

1.2260 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel . ) 
2.4167E  02 

WATER  L AT. HEAT  UAP. 
(ITcal. /Kg) 

5.8934E  05 

VAP .PRES . AT  WT  LEVEL 
(Millibar ) 

15.640 

ABS. HUMID. AT  MT  LEVEL 
(Kg/t»3) 

1  .  182E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1016.82 


«  MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  M FAN  ERROR  AS  COMPUTED  FRON  CONSTITUENT  MEASUREMENT  ACCURACIES, 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROM  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/l 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

130% 

130X 

96% 

103% 

103% 

5% 

15% 

206% 

48% 

55% 

55% 

68% 

96% 

1V3% 

217% 

46% 

45% 

145% 

5% 

6X 

190% 

23% 

68% 

168% 

43% 

40% 

«  CONTINUED  BEl  OU 


RUN  NUMBER 
START  TIME 
START  DATE 


790S051300 
13:13:50  PUT 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


»  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
MITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


STAB Jl  ITy 


FLUX  PARAMETERS 

( +  -UP , -“DOWN )  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.004  10.021  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH- ( Zl *Z2  > 1/2 
12.99 

Z/L  AT  GMH 
-0.005  tQ.OPl 

Z/L  AT  10  METFRS 
-0.004  10.021 

MONIN -OBUKHOV  LENGTH 
<  Meters ) 

-2.528E  03 


MOMENTUM  FLUX 
(Nt/«2) 

-1.21E-01  I6.0E-02J 

HUMIDITY  FLUX 
(Kg/sec  «2) 

-1.07E-97  I0.OE-O6) 

LAT.HFAT  FLUX 
(Watfs/«2) 

-2.67F-01  [ 2 . 0E+0 1 1 

SEN . HFAT  FLUX 
(Watts/«2) 

2.35E  00  13.0E+001 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2 ) 

-9.10E  02  (?. QE+01 1 

TOTAL  HFAT  BUDGET  FLUX 
(Watts/«2> 

-9. 04E  02  13. 0E  +  U1  1 

BOUEN  RATIO 
(no  unit*) 

-0.044  (0.08) 


FRICTION  VELOCITY 
(Meters/sec  ) 

3 . 1 20E-0 1  (6.0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

4.14PE-05  (3.0E-051 

SCALING  POT. TEMP. 
(Kelvin) 

-8.187E-03  12.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

1.040E-04  (6.0E-051 

DRAG  COEE.AT  10  MFTERS 
(Meters) 

i  441E-U3  14.0E-04J 


DKFERFNfF  BE  TWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAl  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  tHI 

ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURLHENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or -■ : 


GRAD. RICH. 
NO.  AT  GriH 

Z/l 

AT  1  on 

MOMFNTUM 

FLUX 

LAT  HE AT 
FLUX 

SEN. HFAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
humidity 

SCL .POT. 

TEMP 

ROUGH 
l  ENCTH 

DRAG 
{  ME  F 

70% 

73% 

27% 

572% 

154% 

0% 

12% 

3% 

13% 

254% 

62% 

45% 

» s\ 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MI CKOMETEORQLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RE  SEAR  I'H  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  »  *  *  MICROMET  EOROI  OGICAL  DATA  *  *  A  * 


RUN  NUMBER. 
START  TIME; 
FND  TIME; 
START  DATE: 


7905051330 
13:44:10  PST 
14:14:20  PST 
5  May  1979  < DAY  123) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOME NCI  AT  URE  ;  1=UPPER  LEVEL,  2*LOWER  l  f.VEL 


»  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


No  .  00 

No  .  01 

No  . 02  No. 03 

No  .  04 

No  .  05 

No.  06 

No.  07 

Nc  .08 

VOLT. REF. A 

TEMP .STRUC. 1 

TEMP. STRUC, 2  DtU  POINT  1 

OtU  P0INT2 

WIND  SPEED  1 

WIND  SPEEDS 

BAR. PRES. 2 

SKY  RAD 

6.205 

0.001 

0.001  5.162 

5.125 

4.543 

4,365 

4.952 

6.297 

No  .  09 
WIND  DIR. 
4.722 


No  .  10 

No.lt 

No.  12 

No.  13 

No.  14 

No.  15 

BULK  UT 

TFMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

4.009 

3.869 

2.514 

0  .  001 

0.001 

0 .001 

No .  1  6 
SPARE  B 
0  .  001 


No  .  17 

VOLT .REF. B 
6.205 


*  DIGITAL  CHANNEL  RAW  DA7A  (AVERAGE  > : 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP . 1  AIR  TEMP . 2 

Mil  140470  1421  141516 


UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

US1EC 

WS2EC 

HEIGHT/LENGTH 

P ATH( Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff 

0.157 

130 

“0 . 009 

0 .000 

0 . 000 

C  .993 

0.959 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
(No. scans)  (No. scans) 

0  1 


DATA  BASE  VOL  T  .  R  E  F  .  DE  V 
(No. scans)  A(No.).005V) 
179  0 


VOLT. REF. DEV  7ER0  REF . DEV 
B(No  .  ) . 005V)  (No.). 002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No . >5V)  <N0.)1HZ> 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hz' 

115.1  59.87 


*  OBSERVED  MICROMETEORO;  OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


A (R  TEMP . 1 
(Celsius ) 
14. 047 

WIND  SPEED1 
(Meter/sec ) 
8.76 

DEW  POINT  1 
(Celsius) 
10.51 

TEMP  .STRIJC.  1 
(Kel. uM-2/3) 

NO  DATA 

WIND  DIR . 
(Deg .True) 
305.6 

BAR .PRES.  1 
(Millibar  ) 
1014.18 

SKY  RAD. 
(Watt/n?) 
-B.78E  02 

BULK  UT  TEMP 

(Celsius) 

13.651 

MEAN  AIR  TEMP 
(Kelvin ) 
287.259 

AIR  TEMP  .2 
(Celsius) 
14.152 

WIND  SPEED2 
(Meter /sec  > 

B .  23 

DEW  POINTS 
(Celsius) 
10.22 

TEMP .STRUC. 2 
(Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL> 
-0.30 

BAR .PRES. 2 
(Millibar  > 
1015.20 

CALCUt  ATED 

MICROMET EUROLOG I CAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

14.227 

VIR .TEMP. 1 

(Celsius) 

15.414 

V. POT. TEMP. 1  APS. HUMID. 1 
(Celsius)  (Kg/«3> 

15.594  9.587F-03 

REL. HUMID.  1 
(Percent ) 

79 . 22 

SPEC. HUMID. 
(Kq/Kg) 

7 . 830E-03 

1  VAP. PRES.  1 
(Millibar) 
12.708 

S. VAP .PRES. 1 
(Millibar ) 

16. 04^ 

REF. INDEX  1 
(Kel  . *H- 2/3 ) 
NO  DATA 

HEIGHT,  72 
(Meters) 
7.20 

POT .TEMP .2 

(Celsius) 

14.242 

VIR .TEMP  .2 

(Celsius) 

15.494 

V. POT. TEMP .2  APS. HUMID. 2 
(Celsius)  (Kg/«3) 

15.584  9.413E-03 

REL .HUMID. 2 
(Percent ) 
77.20 

SPEC. HUMID. 
(Kq/Kg  > 

7 . 6B2E-03 

2  VAP .PRES. 2 
(Millibar  > 
12.481 

S  .  VAP .PRES. 2 
(Millibar ) 
16.167 

REF. INDEX  2 
(Kel . kM -2/3  > 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME; 
START  DATE: 


7905051330 
13:44:10  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1 98C 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STAPH  ITY 


FLUX  PARAMETERS 
( +=UP , -“DOWN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
< +-INCR  .  WITH  HEIGHT) 


GRAD  RICHARDSON  NUMBER 
(  ♦-St ab  1*  ,  -*-Un stable) 
0016  AT  GMH 

K* ONEIRIC  MF  AN  HEIGHT 
(Meter >  GMH-(ZI»Z2>1/2 
12.99 

//L  AT  GMH 
•0.021 

l/l  AT  10  Mt  TIRS 
I  0  I  b 

//L  AT  Z\ 

-0  0  10 

in  AT  i? 

0  015 

Ml  IN  IN  OBUKHOV  l  INC  IN 
<  Met er  «  » 

6  207E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-1 . 32E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

-4.07E -05 

LAI  HEAT  FLUX 
(Wat  t»/n2 I 
-1.20E  02 

MN  MEAT  FI  GX 
(War »s/«2> 

4  95E  00 

S«T  AND  SOLAR  MEAT  FLUX 
<W«M»/m2) 

P  ‘’BE  02 

TOTAI  HEAT  BUDGF  T  FLUX 

(Wat 

9  93E  0? 


FRICTION  VELOCITY 
(Meters/sec ) 

3 ■ 278F-01 

SCALING  SPEC . HUMD . 
(Kg/Kg ) 

1 .213E-04 


SCALING  POT.  TEMP. 
(Kelvin) 

-  1  .219E-0? 


ROUGHNESS  LENGTH 
(Meters) 
t  .  1  08F-04 


DRAG  COEE .  AT  10  METERS 
(  Dintnu  on less ) 
l . 730t  OJ 


GENFRAL  FORM : DN/DZ= 

( (N1-N2) J/Il n (Z I /72)« 
(Z1*Z2) 1/21 

N-WIND  SPEED  (M/sec > 
Z=HEIGHT  (Meters) 
DWS/DZ-  5.89E-02 


N-SPEC. HUMIDITY  < Kg/Kg > 
Z -HEIGHT  (Meters) 
DSH/DZ-  1.65E-05 


N-POT .TEMP . (Kelvin) 
Z=HEIGHT  (Meters) 
DPT /DZ“  -1 . 66E-03 


GENERAL  FORM : 'N'SLOPE* 

I <LnZl-PSI)-(LnZ2-PSI>)/ 
IN1-N21 

N=UIND  SPEED  (M/sec) 
Z’HEIGHT  (H)  Vert. Axis 
PSI-PSI1 

US  SLOPE*  1 .22F  00 

N-SPEC. HUMIDITY  (Kg/Kg> 
Z-HEIGHT  (M)  Vert .Axis 
PSI=PS12 

SH  SLOPE  =  4.46E  03 

N-POT .TEMP . (Kelvin) 
Z=HEIGHT  (M)  Vert .  A«is 
PS1-PSI2 

PTK  SLOPE*  -4.43E  01 

N-LnTEMP . STRUC . (KkH-2/3) 
Z-HEIGHT  (M)  Ver  t  .  A»  is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  ZI¬ 
PS!  I  AT  /?» 
PSI2  AT  71  ■ 
PS 1 2  AT  72- 


0  09B190 
0  0520 VA 
0  060714 
0  031793 


BOWEN  RATIO 
(no  unit*) 
-0  041 


*  GENERAL  CONSTANTS  MISCELLANEOUS 


VON  K ARMAN 

G* AVI  TAT  ION 

PROF  ILF 

PROF  1 1  E 

BULK 

BULK 

CONSTANT 

ACCfl  ERA) ION 

T UR  PRANDTl 

TUR  9CHMID  T 

SrN  HFAT 

MOISTURE 

AIR  DENSITY 

(No  uftUM 

(M/set  2) 

NUMBER 

numbfr 

TRAN'iF  COEF  . 

TRANSF . COEF , 

(Kq/n.3) 

0 . 4 

9 . 7959 

•  74 

0  74 

0.92F-03 

1 . 32E-03 

1 ■ 2250 

*  GENERAL  NO T ►  » 
NONE 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel . ) 
2.4168E  02 


WATER  LAT.MEAT  VAP . 
(ITcal./Kq) 

5.H934E  05 


•  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER:  7905051330  NARINE  SURFACF  LAYER  PRINT  DATE;  11  JUN  19BO 

START  TIHE;  13:44:10  PST  NRL  M ICR OMETEOR CLOG Y  DATA  SAMPLING  RATE  (ALL  f.HANNF  L  S )  :  f./Hm 

START  DATE:  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD;  30  Min 

•  ESTIMATED  MICRQMETEOROLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP , 

WIND  SPEED 

DEW  POINT 

TFMP . STRUC . 

BAR  PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-Wf  TEMP 

(Celsius) 

(Meter/sec  > 

(Celsius) 

(Kel . *M-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

14.139 

8.30 

10.26 

NO  DATA 

1015.19 

13.651 

0.488 

0.586 

1 .83? 

1  .930 

HEIGHT 

POT. TEMP. 

VIR  .  TF.MP  . 

V. POT. TEMP . 

ABS. HUMID. 

REL  .HUMID. 

SPEC. HUMID. 

VAP .PRES . 

S. VAP .PRES  . 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius ) 

<Kq/n3> 

(Percent  > 

(Kg/Kg) 

( Mi 1 1 j bar  s ) 

(Millibars) 

(Kel . xM-2/3 ) 

10.00 

1 4 . 237 

15.484 

15.502 

9.434E-03 

77.44 

7.7QQE-U3 

12.549 

16.152 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MF TERS  (FRIEHE  ET  AL.1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  <**UP,-» DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


CRAD. RICHARDSON  NUMBER 
( +*Sf able, -"Unstable > 
0.013  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter  )  CMH=*(  Zl»72>  1/2 
12.99 

Z/L  AT  GHH 
0 . 019 

Z/L  AT  10  METERS 
0.013 

MONIN-QBUKHQV  LENGTH 
(Meters ) 

6.B51E  02 


MOMENTUM  FLUX 
<Nt/*2> 

-9.93E-02 

HUMIDITY  FLUX 
(Kg /sec  «2> 

2.63E-05 

LAT.HFAT  FLUX 
(Wat  ts/n2) 

6.49E  O! 

SIN.  HE  AT  FLUX 
(Uatts/n2> 

-3.06F  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  s/n2 ) 

-8.78E  02 

TOTAL  HEAT  BUDCET  FLUX 
(Watts/n2> 

-8. 16E  02 

BOWEN  RATIO 
(no  units) 

-0  .  047 


FRICTION  VELOCITY 
( Meters/sec  > 

2.847E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7 . 541E-05 

SCALING  POT. TEMP. 
(Kelvin) 

8.673C-C3 

ROUGHNESS  LENGTH 
(Meters) 

6 . 620E-05 

DRAG  COEF.AT  10  MFTERS 
(Dimension less) 

1 . 178E-03 


WITH  LONG.  VELOCITY 
( MeterP/sec2  > 

-8. 104E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 

2 . 630E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel , /sec ) 

-2 . 4A9E-03 


AIR  DENSITY 
( Kq/m3  > 

1 . 2253 

AIR  SPECIFIC  HEAT 
(  ITcal . /Kg  Kel . ) 
2.4166E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kq) 

5.89J2E  05 

VAP .PRES .AT  UT  LEVEL 
(Mil libar ) 

15.667 

ABS. HUM ID. AT  UT  LEVEL 
(Kg/ m3 ) 

1  .  184E-02 

BAR  ,  PRES.  AT  UT  LEVEL 
(Mill ibar ) 

1016.39 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUFNT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VAl.UFS .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦nr-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL. POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1 44X 

144X 

106X 

115X 

115X 

5X 

14X 

229X 

53X 

62X 

62X 

73X 

1067. 

1  VOX 

215Z 

46X 

45X 

1  43X 

5X 

6X 

1B8X 

23X 

68X 

1  66X 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER:  7905051330  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  13:44:10  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNF  LS  >  :  6/Min 

START  DATE:  5  May  1979  (DAY  t25>  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PAR AMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 

FLUX  PARAMETERS 

STABILITY  ( *=UP ,-»DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMFNTUM  FLUX  FRICTION  VELOCITY 

» '-"Stable, -«Un»table)  (Nt/*2>  (Meters/sec) 

-0.004  (0.021  AT  GMH  -1.09E-01  (6.0E-021  2.977E-01  (6.0E-02J 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  CMM«< Z1 *Z2 ) 1 /2  <Kg/*ec  n2>  <Kg/Kg> 

12.99  5.30E-06  18.0E-061  2.73OE-05  (3.0F_-05) 

LAT.HFAT  FLUX  SCALING  POT , TEMP . 

( Ua ♦ ts/«2)  (Kelvin) 

1.31E  01  (2 . 0E+Q1 1  -6.556E-03  (2.0E-02) 

SFN.HEAT  FLUX  ROUGHNFSS  LENGTH 

(Uatt*/«2>  (Meters) 

1 . 39E  00  ( 3 . 0E+00 1  8273E-05  (6.0E-05) 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COFF.AT  10  MF 1ERS 
(Watts/n2)  (Meters) 

-B.70E  02  (2.0E+01)  1  329E  03  (4.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  ts/«2 ) 

-8.66E  02  ( 3 . QE+0 1  1 

BOWEN  RATIO 
(no  units) 

-0.044  10. 081 


»  DIFFERENCF  BETWEEN  THF  PROFILE  AND  BULK  At  RODYNAMIC  DERIVED  PARAMETER  VAl  Ul  S  AS  COMPUTFD  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER!  AH  VALUES  ARE 
LISTED  IN  PERCENT  DIFFFRENCE  AND  ARE  "♦or-": 

CRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SFN.HEAT  SKY  RAD  TOTAL  HFAT  BOWEN  FRICTION  SCL  SPEC  SH  POT  ROUGH  DRAG 

NO. AT  CNN  AT  ION  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCI1Y  MUM) D 1 T t  TEMP  LENGTH  t  OIF 

75X  70X  16X  S06X  I34X  OX  I IX  4X  0X  3?8X  57X  2AX  -'i 


Z/L  AT  GMH 
-0.003  (0.021 

Z/L  AT  10  METERS 
-0.004  (0.021 

MONJN'OBUKHOV  LENGTH 
(Meter*) 

-2.618E  03 


•  END  OP  DATA  RIM 
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MARINE  SURFACE  lAYlk  nlCKOME f EOPOl QGICAL  EXPERIMENT 


NAVAl  RESEARCH  LABORATOR  Y 

atmospheric  physics  branch 

MARINE  A 1  MUSPHF  R  I  C  RESEARCH  STATION 
SAN  NICOLAS  ISl  AND,  CALIFORNIA 

«  *  »  *  hlCROnt  H  ORTH  OG1CAL  DATA  *  *  «  a 


RUN  MJnBl.K: 

•'Voi.otit4oe 

PkIN7  DA7f-  : 

JJ  JUN  )9&li 

S 1  ART  1  lf»E  : 

1  4;  14:30  PUT 

DATA  SAMPI  ING  RATE  (ALL  CHANNLLS): 

6/Hin 

IND  T  1  hi:  : 

14:44:40  PST 

DATA  AVERAGING  PERIOD:  3fl 

Mm 

HI ART  DATE : 

5  May  19VV 

(DAY  125) 

nomenclature 

1  =  UPPER  LEVEL  ,  2* LOWER 

LEVEL 

ANnl  UG  CHANNEL  RAW  DAT-, 

<  AVtlRACF  VDC) 

No  .  0  <1 

No  . «  l 

No  .02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

Vt.‘l  !  .  k  F  F  .  A 

lEMP.SlRUG. 

U HP. STRUC. 

DEW  POINT  1 

DEW  P01NI2 

WIND  SPEED) 

WIND  SPEED? 

BAR .PRES 

2 

SKY  RAD 

* ,  205 

0 . 0  n  1 

0 . 001 

j  .  1S7 

f.  ,  1  1  9 

4 . 84S 

4 . 658 

4.915 

5  804 

rt»  l  J 

Ni, .  U 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No  .  1  6 

No  .17 

lUJi  k  UT  ItMi 

AC  FKl  UUL  NCY  AC  VO!  FACE 

MANUAL  FLAG 

7ERO  RFF . 

SPAKE  A 

SPARF  b 

VOLT  REF 

P 

4.01! 

? .  e.is 

<\5is 

0.  002 

0.  DOJ 

!).  1)0) 

i) .  o  in 

6 . 205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE  )  : 

ESCARPMENT  DATA,  FIELD  CAI 

IBRATION  AND 

WIND  SPEED  ESCARPMENT 

CORRECTIONS 

Nu.  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  1 F CAL 

DP?f  CAI 

UT  Df  CAL 

US  ILL 

AIR  TLMC  .  1 

AIR  TEMP. 2 

HEIGHT /l ENGTH 

CATH(Meters> 

<  Vo  1 ts> 

< Vo  1 ) 

(Volts) 

( Coef  f 

Till  140606 

1421  141  4IIU 

0  .  lt.7 

123 

-0.009 

0.000 

0.000 

0 .993 

*  SYMEM  HOUSE  K  ELK  I  N(.  PARAnF  I ER5  TRANSl  ATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR, 

4.70'? 


LIS2EC 
(Coeff . ) 
0 . 95V 


nr-NUAL  E  l  AG  E  RROR  rui.‘NT  L'AIA  BAHF. 
iNc.ijtiiiM  (  No  .  oc  ans  >  (Mo. scans) 
i)  1  J  79 


UIU.I  .RFF.DtV  VOLT  .RIF  .DEV  ZERO  REF  .  DEV  AC  VUIT.FLUX 
A(N« . > . QU5V)  B(No . >  005V)  <No.).00?V>  (No.>5V> 

0  0  0  0 


AC  T  REU . El  UX 
(No . > l Mi > 

0 


AC  VOLTAGE 
(VAC) 

1  1  5  .  i 


AC  FREQUENCY 
,  H  z  ) 

59.84 


*  UBS-RVED  MlCfcliMt:  TfOPOi  OGICmI.  PARAMT ?ERS  (  INCLUDING  THE  ABOVE*  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


aik  1 1  mp . l 

WIND  GPtFDI 

DEW  POINT! 

1FMP .STRUC . 1 

U I ND  DIR 

Bar .pres  i 

SKY  RAD. 

BUI  K  UT  TEMP 

MEAN  AIR  TEMI 

(1  »l ',»«*> 

< Meter /set  > 

(Celsius) 

(Kel . *M  2/3) 

( Deq .True) 

I  Mi 1 1 1 bar ) 

(  Ua  t  t/r»2  > 

(Celsius) 

(Kelvin) 

1  4  .  DM 

9  .  .14 

10.47 

NO  DATA 

30f,.o 

1 01 3.60 

-B.09E  02 

1  T  653 

287.261 

AIR  ILMP . J 

WIND  SPE.FD2 

dfu  pniNia 

TFMP  .STRUC.? 

T  IDF  TAPI  F 

bar  pm  S  -? 

(I  e  i  i  Vs> 

(ileter/ser ) 

(Celsius) 

(Kel . xM~?/3 ) 

(Meter  M5L ) 

<  Ml  1  i  1 1)  ar  ) 

14,140 

8 . 77 

10.19 

NO  DATA 

-0  .  IV 

1  0  1  4 . 7(1 

CAI  (Gl  AT  FI) 

MICHilMETE UROLOGICAL  PARAMETERS: 

HtlC.H1>  11 

fUf.  TF/tP.  1 

VIP.  Jb rtf', ) 

V. POT, TFMP. 1 

ABS. HUMID. 1 

RFL .HUMID. 1 

SPEC  HUMID . 

l  VAP  PRES.l 

S  VAP  PRES . 1 

REF.  INDEX  1 

( il*  t  ) 

(Celsius) 

(Cels l us) 

(Celsius) 

(Kq/«3> 

<  Percen  t ) 

<Kq/Kq  ) 

(Mill l b  ar ) 

(M i  1  1  ibar ) 

(Kel  .  xH-  ?/3> 

iB.35 

14.240 

15.425 

15.6C5 

9.559F-03 

78.97 

7.R12E  03 

12.671 

16.045 

NO  DATA 

Hr IGHI ,  /? 

PUT  .  IFnP  .  2 

V1R . IF  MP .? 

V.IMJT  .TFMP  .2 

APS. HUMID. 2 

RFL .HUMID .2 

spec. humid. 

2  VAP  PRES.? 

S . VAP  PRES. 2 

REF. INDEX  2 

( Meter o  » 

(Celsius) 

(Celsi us) 

( I'el  si  us ) 

<Kg/«3> 

(Percent  ) 

(Kq/Kq) 

(Mill  1 b  ar ) 

(Mill ibar ) 

(Kel . xM-2/3) 

9 . 20 

14 .231 

15.479 

15.569 

9.387E03 

77 . 08 

7.664E-03 

12 . 446 

16.146 

NO  DATA 

x  CUNtlNOtO  BtLllU 


R"N  NUMBER; 

7V0505 l 400 

MARINE  SURFACE  1  AYER 

start 

7  I  Me  : 

1  4  :  1  4  :  30  PST 

NRl 

M I CROMF Tf UROLOGY 

start 

DAT  F  : 

5  May  19/9  (DAY  IPS) 

SAN 

NICOLAS  ISLAND,  < 

PRINT  DATE:  It  JUN  t9«0 

Data  SAMPLING  rate  (ALL  CHANNELS):  6/Mm 

Data  av  raging  period:  30  Mm 

NOME NCI  'il  URF  :  1  -  UPPER  lEVLI  ,  2=LOUER  l-EVEL 


>  PROFILE  CALCHl  AT  IONS  BASED  ON  ABOVE  OBSFRVID  AND  CAt  CULAl£D  VAIUtS  <  BHSINGFR  ,1973)  : 


FLUX  PARAMETERS 

PROF ILE  SI UPES 

< t -UP , - = DOWN) 

Rcalinc  parameters 

partial  derivatives 

<  *  =  I NCR .WITH  HEIGHT) 

GRAD . R ICHARDSON  NUMBER 
(testable,  -Unstable) 
0.009  AT  GMH 

r,F.  OMK  T  R  I C  MF  AN  HF  I GH  T 
(Merer)  f.MH- ( ZI  *7L>)  1  /? 
12.9'- 

7/L  AT  GMH 
0.013 

Z/L  AT  10  MFTFPS 
0.01!) 

/ .  L  A  I  Z  1 


in  at  /;? 

n  .  00V 

MON  IN  OBliRhUV  l.TNGIM 
<  Merer  s » 

V  HH4E  02 


MOMENTUM  FLUX 
(Nr /«?) 

-  I  : 6E -0 1 

HUMID  I  It  El  UX 
(Kq/'^ec  tt?) 

-4  OPE- OS 

LAT  .HEAT  FlOX 
(Wat  t*,/m2  ) 

-9. 9  1 1'  01 

M N. HEAT  I  I  MX 
(Ua  t  ) 

2  7lE  on 

SKY  AND  SOLAR  HL  AT  cl  UX 
(  War  t  *.  /  «P  ) 

N.09E  02 

lOTAl  HEAT  BUDGE  |  FLUX 
(Wat  rt,/„2) 

-9  1  IE  02 


FRICTION  VFLOCITY 
(Meter s/sec  ) 

3. 083E- 0 1 

SCALING  SPFC.HUMD. 
<Kg/*g) 

1  064E-04 


SCAT.  INC  POT  .  TEMP  . 
(Kelvin) 

7 . 092E-03 


ROUGHNESS  LENGTH 
( Me  t  er  4  ) 

8 . 88 IE  -  Of* 


DRAG  COE F  AT  1 0  METERS 
<I)  mention  .e*» ») 

1  3.*rn  -d  < 


CENFRAI  FORM  :  DN/D7= 
l (N1-N2) l/[l n(Zl/Z2)» 
<Z1«Z2> 1/21 

N- W 1 ND  SPET  D  (M/set  > 
Z»HE  IC.HT  (Meters) 

DWS/ DZ  =  6  31E02 


N*SPfC .HUMIDITY  (kq/Kq' 
1= HEIGHT  (Meters) 
DSH/D7-  t  64F-05 


N-POT  Tt  MP  (Kelvin) 
Z  =  H»  II-HT  (Me’ers) 
DPT'D/*  1  tOt  03 


GENERAL  FORM .  ’ N ' SLOPE  3 
l  <  l  nZI  PSI )~  <1  nZ2-PSI  )  1/ 
(N1 -N21 

N*  U 1 nD  SPEED  ( n/set ) 

Z  =  HE IGmT  (M)  Vert .Axis 
PS1=PM1 

WS  SLOPE =  1  30 E  00 

N=SPEC  HUMIDITY  <Kq/Kq) 

Z  =  HE  I  GH  T  (M)  Vert. Axis 
PSI XP5  1  2 

S H  M  OPE  5.0>»£  0.1 

N=POT  TEMP  (Kelvin) 

7- HEIGHT  <M)  Verr  Axis 
PSI *PS 1 2 

)•  TK  SI  OPE  x  7,6.’E  01 

N-LnUM*'  STRUC  (K*M-2/3> 
7  HI  If.HT  (Ml  Vert  Ax  is 
PSI* NONE 

IT 2  SLOPE* NO  DATA 


CM  1  AT  71 
CM  1  AT  /;•  . 
CM2  A!  / 1  = 
RSI.'  AT  /?» 


0  ,  08726(1 
II  .  U  4374V 
0.11 7V20 
i)  0?*V  1  20 


BOWEN  RATIO 
I  no  ont  t*.  > 

0 . 027  ‘ 


*  ID  N!  RAI 


(.UNMAN IS  : 


mtscell  ane nus 


VON  K ARMAN 
I  ONS T  AN  T 

C  .  4 


f.RAVl  TAT  I  UN 
ALl.f  I  E  RAT  ION 
'  M/'-er  2  ) 

9  /  W/ 


Pit  I  If  II  E 
TllR  ,  PRANPTl 
NIIMBE  R 
0.74 


PROF  H  l 
TllR  SCHMIDT 
NUMBFR 
0  74 


BUI  K 

SI  N  Hh  AT 
1RANSF  .cnir 
0  92E  -0  3 


BULK 

MOISTURE 
TRANSF  EOF  1 
1  321  -  0  1 


AIR  DENSITY 
( K  g  /  m  3  * 

1  2243 


«  Gl  NERAi  NO  1 1 
NUNI 


AIR  SPl  [  Iflc  HF  AT 
( J  T c*i  /Kg  Kel .  > 

2  4167E  02 


WATf  R  LAT  HEAT  VAC  . 
(  I  Tc  a  1  /Kq  > 

5  8934E  O'. 


<  ( IN  T  INGt  I  ’M  Nl  X  f  PAGl 


296 


r 


RUN  NUMbFK 
START  T 1 rtf 
SI  ART  DA  IE 


7905U5MUO 
14  ;  14:  III  P5T 
5  May  1979  (DAY  l?5> 


MARINE  SURFACE  LAUR 
NR  l  MICH0ME1 EURQLOG Y 
SAN  NICOLAS  ISLAND,  CAL 


ilMAlti)  rtU.wUME  IE  OR  01  0G1CAL  PARAMETERS  AT  TFN  METERS: 


<  .it*  ter  /  *>«•  >  (Celsius) 


PU1 . IlttP 
(Celsius) 
l 4 . 229 


vir  .imp. 

t Cel k I D*> 
IS.  473 


TEMP , S  TRUC .  BAR. PRES. 
(K*l.iM-2/3>  (Millibar  > 
NO  DATA  1014.61 

V. POT, TEMP.  AbS. HUMID. 
(Celsius)  (Kg/«3) 
15.571  9 . 4QHE-03 


PRINT  DATE:  11  JUN  1980 

DATA  CAMP l  INC  RATE  (AIL  C. MANN1  LSI  :  6/Nin 
DATA  AVERAGING  PERIOD:  30  Mtn 


BULK  WT  TEMP  AIR-UT  TEMP  PQT-WT  TEMP  Vlk-WT  TEMP  V.POT-WT  TEMP 


(Celsi us) 
13.653 

REL .HUMID. 
(Percent ) 
77.31 


(Kelvin) 

0.478 


(Kelvin) 

0.576 


(Kelvin) 

1.819 


(Kel  vin  I 
1  .917 


SPEC- HUMID.  VAP .PRES  , 
(Kq/Kq >  (Millibar 

7.682E03  12.474 


VAP. PRES.  S. VAP. PRES.  REF. INDEX 
(Millibars)  (Millibars)  <Kel.*M-2/3> 
12.474  16.135  NO  DATA 


BUIK  AERODYNAMIC  CALCULATIONS  BAS?  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  ME  TENS  (FRIEHE  ET  AL,1978>: 


INFERRED 
STABIL  I  I  1 


GR AD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
0.0 11  A I  GMH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter  r  CMH*(/l»/2>l/2 
1 2 .  V9 

J/l  AT  GMrt 
0.016 

?/L  Al  10  METERS 
0 .013 

MON  IN  OBUKHOV  LENGTH 
(Meter  s ) 

7.986 E  0.’ 


FLUX  PARAMF1ERS 
(♦-UP .--DOWN) 


MOMENTUM  FLUX 
(Nt/M2> 

-1 . 16r-0t 

HUMIDITY  FLUX 
(Kg/sec  m2) 
2.83E-05 

l  AT.  HE.  AT  FLUX 
<U«t  **/n2> 

6  98E  01 

SIN.  HEAT  FLUX 
(Watts/*?) 
-3.32E  00 


INFERRED 

SCALING  PARAMETERS 


FH1CTION  Vtl OCITY 
(Meters/sec  > 
3.080E-01 

SCALING  SPKC.HUMID. 
<  Kg/Kg > 

-7 . 497E  05 

SCAl  TNG  POT .TEMP . 
(Kelvin) 

0 .707E-03 

ROUGHNESS  LENGTH 
(Meters) 

8 . H50E-05 


INFERRt  D  MF  AN  VER1ICAL 
VELOCITY  COVARIANCF 


WITH  LONG.  VELOCITY 
(.■  er?/ser2> 

V . 4B6f -02 

WITH  ABS.  HUMIDITY 
(Mete-  Kg/sec  *3> 

2 .B2HE-05 

WITH  POT  TEMPERATURE 
(Meter  Kel . /sec  > 
-2.6B2E-03 


SKY  AND  SOLAR  HEAT  FLUX  DRAC  COfcF. AT  10  METERS 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/*  I  > 

I ,2246 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 

2.41 E  CE  02 

WATER  LAT .HEAT  VAP . 

< ITcal. /Kg) 

5.0932E  05 

VAP  PRES  .AT  WT  LEVEL 
(Mill ibar  ) 

15.660 

ABS. HUM  ID. AT  WT  LEVEL 
(Kq/«3> 

1 . 103E-O2 

BAR  .PRES.  AT  WT  (  F.VEL 
(Mill ibar  > 

1015.81 


(Wait  %/m'J  >  (I)  mens  ion  less)  <Kq/«3> 

-0.09C  02  1.214F.-03  1.103E-O2 

TOTAL  HEA1  BUDGET  F  I  MX  BAR. PRES.  AT  WT  l  F. 

(Watte/M?)  (Millibar) 

-7.43E  0?  1015.81 

BOWEN  RATIO 
(no  unit'.) 

-0.040 

MtASUREMFNT  ERROR  AN Al  Y 5 1 S  OF  PARAMTTERS  LISTED  IN  PERCENT  Mf AN  ERROR  AS  COMPUTFD  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROF  HE  ERROR  VAIUE5  AND  BOTTOM  ROW  ARE  But  K  AFRODYNAMlC  FRROR  VALUES.  ALL  VALUFS  ARE  APPROXIMATE  AND  ARE  ‘♦or 


GRAD. RICH. 

7/l 

MOMENTUM 

LAT  HEAT 

Si  N.  MEAT 

SKY  RAD. 

TOTAI  HEAT 

BOWEN 

FRICTION 

SCI .SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO .  A I  GMH 

Al  |  0M 

FLUX 

FI  UX 

E  LUX 

FLUX 

E  1  UX 

RAT  10 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEf 

17 1 X 

107X 

»  IUX 

1  1  vx 

I  46X 

52 

MX 

265X 

55X 

64X 

9  1  X 

75X 

nox 

IV5Z 

2  1  7X 

46* 

45X 

145X 

SX 

6X 

I89X 

2  IX 

6RX 

i  tax 

43X 

4  0  X 

LOn  T  1  NUt  D  BU  nw 


run  NUMBER  7  v  t)  5  fl  5 1  4  (  0 

START  TlMF  .  14:  14:  40  PM 

‘.TART  DATE  5  May  197V  ( DAY  125> 


MARINE  SURI  Al'.F  LAYFR 
NR  I  MU  ROMETT  OROLOCY 
SAN  N1LOLAS  IS)  AND,  CAl 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RA1 E  (ALL  CHANNELS):  6/Mi 

DATA  AVERAGING  PERIOD:  30  Min 


fllMPOSlIT  PRIII  11  F  AND  HMK  AERODTNAMlC  DERIVED  PARAMETER  VAl  I  IF.  UFIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECUVT  MEASUREMENT  ERRORS 
WITH  THE  LUWCfc  LIMIT  Of  I  Ml  CORRESPONDING  Ml  ASUREMFNT  ONCER  T  A  INI  Y  INDICATED  IN  [  J. 


FLUX  PARAMETERS 
(♦•UP.  -DOWN) 


T.HAD  RILHARD'.-ON  NUMBER 
(» -Stable,  Unstable! 

0  0  10  10  1*2!  AT  GNH 

(,M)ME  TRU.  Ml  AN  ME  If. HI 
(Meter)  (MH<- 1*72)1/2 
1  2 . 77 

//L  AT  GMH 
0.015  10  U2| 

/  f  L  A  1  10  MET  f  K  S 
o.oii  io.o;j 

MON  IN -OBUKHOV  LENGTH 
( Me  tef  >,) 

H  9051  0.' 


SCAl  INC  PARAMETERS 


FRIC1 ION  VELOCITY 
(Meter  s/sec  ) 

3.081F  01  16. OF  021 

SCAl  INC  SPEC  .  HUM  1  D  . 
(Kq/Kq ) 

1  .00  IF  05  13. 01  -051 

SCAl  INC  POT  .TEMP  . 
(Kelvin) 

7 , 661  r  ni  12  .  (IF  -  021 

ROUGHNTSS  LENGTH 
<  Mftrr % ) 

H  052E  05  16  0E-05) 

DRAG  CUT  F  .Al  10  METERS 
(Meters ) 

I  MAi  03  (4. 0E -041 


MOMENTUM  Fl  LIX 
(Nt/n2) 

1  16F  01  (6. OF  021 

HUMID! 1Y  I  LUX 
(Kq/sec  «2) 

V.6?,C  I  0  Of  061 

LAI  Hl-AT  FLUX 
l Wa t  ts/«?) 

2  3 BE  01  12  .  OF  ♦  01  1 

SEN.  HE  AT  FLUX 
(Wa  t  ts/n? > 

I  021  00  II  0E»001 

SK  i  AND  SOI  AR  HF  Al  FLUX 
(Wa«  t  «,/*2  > 

H  09E  0  2  I?  01  *01  1 

TOTAL  MEAT  Bl  IDGE  t  I  I.UX 
(Watts/*.*) 

7  V  (L  02  I  3  01  »  01  I 

BOWEN  RAT  ID 
( n  «  units) 

0  016  l  0  .  OH  I 


DIFFERENCE  BETWEEN  T  Ht  PROF  It  I  AND  HULK  At  RTIOYNAMIC  Df  RIVED  PARAMFltW  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  !  Rt  M  CITHER  THl 
ABtiVF  WEIGHTED  tOMPOSIlf  VAl  UE  OR  MEASUREMENT  UNCERTAINTY  VAt  111  (WHICH  EVER  ABSOlUlt  VAl  Ut  IS  l  ARCER  )  .  All  VALUES  ARE 
I  ISTED  IN  P  E.  R  F I  N  T  DIFFERENCE  AND  ARE  *»or  " 


GRAD  .  RICH  1/ 1. 
NO. A I  GMH  AT  l 0M 


MOMENTUM  (AT  MEAT  Sf  N  Ml  A  T  SKY  RAD  TO  T  Al  Hf  AT  ROWI  N  MICTION  SCL  SPEC  SCI. POT  ROUGH.  DRAG 

FltlX  MUI  FlIIX  ElUX  FUIX  RATH)  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEf. 


•  END  OF  DATA  RU 


MARINE  SURFACE  l  AYER  MlCROME TEUROL OG1CAL  EXPERIMENT 


NAVAL  RESEARCH  IABURAV3RY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AJMOSPHLRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  *  *  MlCROME  TFGROl  OC2CAL  DATA  •  »  •  • 


RUN  NUMBER ; 
START  TIME; 
FND  TIME; 
START  DATE; 


7905051430 
14:44:50  PST 
15:14:50  PST 
5  Nay  1979  <  DAY  175 » 


PRINT  DATF:  11  JUN  1980 

DATA  SAMl‘l  INC  RA1 F.  <ALl  CHANNEIS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE  ;  ]  -UPPER  LEVEL,  ?«LUWER  LEVEL 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC > : 


No  .  00 

No  01 

Nc  .  02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  08 

No  .  09 

VOL!  RTF  A 

TEMP .STRUC. 1 

!EMP .STRUC 

.2  DEW  POIN11 

DtU  POINTS 

WIND  SPfcEDI 

WIND  SPF.ED2 

BAR .PRES .2 

GKY  RAD. 

WIND  DIR. 

6.205 

0.001 

0.001 

5.187 

5.135 

4  681 

4.520 

4.889 

5.225 

4.602 

NO  .  t  0 

No  .  1 1 

No.  12 

No  .  13 

No.  14 

No  .  15 

No  .  16 

No  .  17 

BUi  K  WT  TFMP 

AC  FREQUENCY 

AC  VIII  TAGF 

MANUAL  FLAG 

7iKO  REF . 

SPARE  A 

SPARE  P 

VOLT .RFF  .  B 

4  .  008 

3 . 833 

2.516 

D  .  001 

0.001 

0  .  0J1 

0  00  1 

6 . 205 

»  DIGITAL  CHANNEL  RAW  DAfA  i 

[AVERAGE)  : 

ESCARPMFNT  DATA,  FIELD  CAL  I BRA  1 1 UN  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  1 

No.  7 

UPWIND  NEAR 

UPWIND  1  AND 

DP  1 1  CAL 

DP. ''t  CAL 

U1  bF  L  Al 

W51L  r 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/l  ENCTH 

PATH( Meter* ) 

(Vo  Its) 

(Volts) 

(Volts) 

(Coeft  > 

(Coeff . ) 

1411  140371 

1421  141019 

0.157 

1  16 

- U  .  009 

0  .  i)  U  0 

0.000 

II  99  i 

0 . 95  V 

■  SYSTEM  HOUSEKEEPING  PAWAMF 

ICRS  TRANS! 

LATED  INTO  ENGINEERING  UNI  15 

MANUAL  FLAG 

ERROR  COUNT 

DATA  PAGE 

VOl  T  .RFF  .  DEV 

VOLT.  RFF  DEV 

7ERO  RFF  .DEV 

AC  VOL  T ■ FLUX 

AL  F  REU . F  LUX 

AC  VOLTAl.F. 

AC  FREQUENCY 

< No . scans ) 

(No .scans) 

(No . scans) 

A ( No . > . 005V) 

B( No . ) . P05V) 

(No . > . 002V) 

(Nc . >5V> 

( No . > IHj ) 

(VAC) 

(Hi  ) 

0 

0 

180 

0 

0 

0 

1) 

0 

1152 

59  83 

■  OBSERVED  MlCROME  TEOROl.OGICAl  PARAMETERS  (1NCIUDINC  THE  ABOVE  CAI  .  AND  ESCARP  MF  N 1  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UN  II S : 


AIR  TEMP  I 
(Celsius ) 
14.037 

WIND  SPEED! 
(Me ter /set  > 
9.02 

DEW  PIJ 1  NT  1 
(Cels i us  > 

1  d  .  62 

TFMP . SIRUC . 1 
(Kel . « M  2/3> 

NO  DATA 

WIND  DIR . 

( Deq  True) 
301.5 

BAR  .PRF.S.  1 
(Mill : bar  ) 
1013.21 

SKY  RAD. 

(Wat  t/n?> 
-7.2VF  0? 

BULK  WT  11  HP 
(Celsius) 

1  3 . 650 

MF  AN  AIR  1EMP 
(Kel  wi  .  > 

207 . V2V 

AIR  TEMP. 2 
(Celsius) 
14. 103 

WIND  SPEED? 
(Meter/set  > 
8.52 

DFW  POINTS 
( Cels l us ) 
10.79 

TEMP  .STRUC. 2 
(Kel . «M-2/3> 

NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
-0 . 07 

BAR . PRF  S . 2 
(Mill ihar  1 
1014.31 

CALCUl  ATED 

MICHUMETEHROLOt 

1 1  CAL  F*  AFLAME  TEES  : 

HEIGHT,  Zl 
(Meters) 

IP.  35 

POT. TEMP. 1 
(Celsi vs) 
14.?|7 

VIR  TFMP  .  1 

(Celsius) 

15.415 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/n3) 

15.595  9 . 65 1 E -  0  3 

REL  HUMID . 1 
(Percent ) 
79.88 

SPEC. HUMID 
(Kq/Kq) 
7.09OE -03 

1  VAP . PRFS . t 
(Mill ihar ) 

1 2 . 79? 

S- VAP. PRFS. 1 
(Mi)I  ibar  > 

16  015 

REF. INDEX  1 
(Kel . «M- 2/3 ) 
NO  DATA 

HFIGHT,  72 
(Meters) 
9.30 

POT .TFMP .2 

(Celsius) 

14.192 

VIR - 1FMP  .2 

(Celsius) 

15.449 

V. POT. TFMP. 3  ABS. HUMID. 2 
(Celsius)  <Kq/n3) 

15.540  9.447E--Q3 

REL .HUMID. 2 
(Percent  ) 
77.79 

SPEC .HUMID. 
(Kq/Kq  > 
7.715E-03 

2  VAP .PRFS.  2 
(Mill ibar  > 

12.523 

S  VAP.  PRES.  7 
(Mi  1 1 ibar ) 
16.100 

REF . INDF  X  7 
(Kel  *M“2/3 ) 
NU  DATA 

»  CONTINUED  BELOW 


RUN  NUMBER: 

7905051430 

MARINE  SURFACE  LAYER 

START 

T  IMF  : 

14.44:50  PH  T 

NRl 

MlCROME  TEQRQLOGY 

START 

DAI  F  : 

5  May  1979  (DAY  125) 

SAN 

NICOLAS  ISLAND,  CAL 

PRINT  DATE ;  11  JUN  J90Q 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1'UPPER  LEVEL,  2> LOVER  LEVEL 


*  PROFILE  CAL CU1  ATI ONS  BAST  D  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STAPJI  IT  1 


GRAD. RICHARDSON  NUMBER 
(  »-‘biiblt,--Un*t4bl») 
0.079  At  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Merer)  GMH- ( Zl ■£?> 1 /? 
12.99 

//L  A  f  GMH 
0  .  045 

Z/L  AT  10  ME  tERS 
0 . 035 

Z/L  AT  Zl 
0 . 064 

Z/L  AT  Z? 

0.032 

MUHIN  OBUKHOV  LENGTH 
(Meters  > 

2. OBOE  02 

P9I I  AT  71*  -0. 301530 
PSll  AT  72*  -0.1511  HO 
PSI2  AT  71*  -0  407404 
PS12  AT  72-  - D ,204797 


FLUX  PARAME7FRS 
< +  aUP , • “DOWN) 


HOMFNTUM  FLUX 
<Nt/w2> 

-7. 1  IE-02 

HUMIDITY  FLUX 
(Kq/sec  r»3> 

-  3 . 1 ?t  -  05 

LA T  .  HEAT  FLUX 
(Watt  */n2 ) 

-7.70E  01 

SEN. HEAT  FI  UX 
(Uatt*/«2> 

-4.48E  00 

SKY  AND  SOLAR  HFAT  FLUX 
<  Wat  t %/m?) 

-7.29E  07 

TOTAL  HEAT  BUDGF  T  FLUX 
<Uatts/«2> 

-0.1  OF  02 

BOWFN  RATIO 
(no  u  n  1 1 1  > ) 

0.058 


SCA1  INC.  PARAMFTER5 


FRICTION  VELOCITY 
(Meter*/*.»c  > 

2 . 41 1E-0 1 

SCALING  SPEC . HUMD . 
( Kq/Kq > 

1 . 05BE-04 


SCALING  POT.  TEMP. 
<Ke  twin) 

1 .501E-02 


ROUGHNESS  LENGTH 
(Meter*) 
3.481F-05 


DRAG  COFF  .  AT  1 0  MF  TERS 
( Dinen*t  onle^s ) 

0.7621  -0  4 


PARTIAL  DERIVATIVES 


GFNFRAL  FORM : DN/DZ* 

I ( N 1 -N2) J/ILn(Zl/72)« 
<  ZI«Z2  >1/21 

N-WIND  SPEED  (M/sec  ) 
Z-HEICHT  (Meter*) 
DVS/DZ-  5.65E-02 


N-SPEC. HUMIDITY  (Kq/Kq) 
7«HF IGHT  (Meters) 
DSN/D7*  1.95F-05 


N*POT . TEMP . (Kelvin) 
Z-HF IGHT  (Meters) 
PPT/DZ-  2.77F-03 


PROFILE  SLOPES 
(  *  3 1 NCR .WITH  HEIGHT) 


GENERAL  FORM  '  N '  SL  OPE* 
[<LnZl-PSI>-<  LnZ2-PEiI  >  I  / 
INI-N21 

N*U1ND  SPEED  <H/*ec> 

Z*HE IGHT  < M )  Vert.Atis 
PSI*PSI1 

US  SLOPE*  1.66F  00 

N*SPEr. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert. An* 
PSI -PSI7 

SH  SLOPE*  5. 1  IE  03 

N*PO  T . TEMP . (Kelvin) 
Z*HEIGHT  (H)  Vert. An* 
PSI *PS  12 

PTK  SLOPE  *  3.60E  01 

N*LnTEMP . STRUC . <K*M-2/3» 
7* HE IGHT  <M)  Vert  At  1  * 
PSI "NONE 

CT?  SLOPE "NO  DATA 


■  GENERAL  CONSTANTS:  MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROf ILF 

PROF  II. F. 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR .SrHMIDT 

SrN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/sec  2) 

N1IMBFR 

NUMBER 

TRANSF  COFF . 

TFLANSF.COEF  . 

<Kg/n3 > 

0  4 

9.7959 

0  74 

0.74 

0 .9PE-03 

1  .331  -03 

1 . 3339 

•  GENERAL  NOTEi: 
NONE 


AIR  BPrCTCIC  HEAT 
<  ITcal . /Kg  Kel . ) 
2.41 6VE  02 


MATER  (AT. HEAT  VAP  . 
< tTcal . /Kq  > 

5.B936E  05 


*  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER:  79Q50S1430  MAR  J  NE  SURFACE  LAYER 

STALI  TIME:  14:44:50  PS1  NRl  MICRGMETFOROLOGY 

START  DATE:  5  hay  >979  (DAY  J?b>  SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  KATE  (ALL  CHANNELS):  6/Ml n 
DATA  AVERAGING  PERIOD:  30  Min 


ESTIMATED  MICROMETFOROI  OG2CAE  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP. 
(Celsius ) 
14 . 094 


U1ND  SPEED  DEW  POINT 
(Heter/sec)  (Celsius) 
8.59  10. 33 


TEMP .STRUC. 
(Kel . *M-?/3> 
NO  DATA 


BAR .PRES. 
(Millibar ) 
1014.21 


BULK  WT  TFMP 

(Celsius) 

13.650 


AIR-UT  TEMP 
(Kelvin) 

0 .444 


POT-UT  TEMP 
(Kelvin) 
0.542 


VIR  -UI  TEMP 
(Kelvin) 

1  . 795 


V. POT -Ml  TEMP 
(Kelvin) 

1 . 893 


HEIGHT 

(Meters) 

10.00 


PUT .TEMP 

(Celsius) 

14.192 


VIR.  TFMP. 
(Celsius) 
15.445 


V. POT .TEMP . 

(Celsius) 

15.543 


ABS. HUMID. 
( Kq/n3) 
9.471F-03 


RF.L  .HUMID. 
(Percent ) 
78.04 


SPEC. HUMID, 
(Kq/Kq  ) 
7.736E-03 


VAP . PRES . 
(Mi  1 1 ibar  s  > 
12.556 


S.VAp  PRES  . 
(Mill ibars) 
16.090 


KEF  INDEX 
<Kel . *M  2/3) 
NO  DATA 


BUI  K  AERODYNAMIC  CAICU1AT10NS  BASED  ON  ABOUT  ESTIMATED  VALUES  A1  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBTR 
(♦*Stable,~=Un*tab le> 

0  011  At  CMH 

GEOMETRIC  Ml  AN  HEIGHT 
(Meter)  CMH* ( Z 1 «Z2  > 1 /? 
12.99 

Z/L  AT  GMH 
0.015 

Z/L  AT  10  METERS 
0 .012 

MON IN-OBUKHOV  LENGTH 
(Meters) 

8.396E  02 


FLUX  PARAMF1FRS 
< ♦■UP .--DOWN) 


MOMENTUM  FLUX 
(Nt/«2> 

-1 . OBF-01 

HUMIDITY  FLUX 
(Kq/sec  m?) 

2.66E- 05 

LAT.HFAT  FLUX 
(Wat  ts/n2> 

6.57E  01 

f.f  N  .  HEAT  FLUX 
(Watt*/*?) 

-2.83F  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt  s/s? ) 

-7.29E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2> 

-6.66E  0.? 

BOWEN  RATIO 
(no  units) 

-0 . 043 


INFFRRLD 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2.967F -01 

SCALING  SPFC. HUMID. 
(Kq/Kq ) 

-7.334E  05 

SCAI  INC  POT. TFMP . 
(Kelvin) 

7 . 686E  -0  3 

ROUGHNESS  LENGTH 
(Meters  > 

7.719E  -05 

DRAG  COEF .AT  10  MFTERS 
(D  inensi unless ) 

1 . 196E-03 


INFFRRfc  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter?/ serP) 

-8 . B04E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  *3> 
2.664F-05 

WITH  POT . TEMPERATURE 
(Meter  Kel. /sec) 
-2.281E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/*3> 

1  .2243 

AIR  SPFCTFIC  HEAT 
( ITcal . /Kq  Kel ■ ) 
2.416/E  02 

WATER  LAT.HEAT  VAP . 
(ITcal- /Kg) 

58934E  05 

VAP .PRES .AT  WT  LEVEL 
(Mm  ibar  ) 

15.650 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3> 

1  .  182E-02 

BAR  PRES.  AT  UT  L  EVEl 
(Millibar ) 

1015.41 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  L ISTFD  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VAl.UFS  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦»r-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FI  UX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFLOCITY 

SCL.SPFC 

HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH 

LENGTH 

DRAG 

COEF 

129X 

167X 

nvx 

USX 

101X 

5X 

12X 

216X 

59X 

56X 

42X 

79X 

1  17X 

2DDX 

222Z 

46X 

45X 

1 50X 

5X 

6X 

195X 

23X 

6BZ 

173X 

4  3X 

4  07. 

CONTINUE/)  Iff  LOU 


RUN  NUMBER 
START  TIME 

start  date 


7905051430 
14:44:50  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE :  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  VAI  HE  WEIGhTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  ) : 

FLUX  PARAMETERS 

STABILITY  ( ♦»UP,-»DOWN)  SCAI  TNG  PARAMETERS 


OR AD. RICHARDSON  NUMBFR 
< ♦-S tab le , - -Unstab  1 e ) 
0.022  10.021  AT  GMH 

GEOMETRIC  MF AN  MF IGHT 
(Meter)  GMH- ( 71 •?? ) 1 /? 
12.99 

Z/L  AT  GMH 
0.033  to.n?) 

Z/L  AT  10  METERS 
0.025  (0,021 

MON IN-OHUKHOV  LENGTH 
(Met ere ) 

3.909E  0? 


MOMENTUM  FLUX 
<Nt/«2> 

-9. 75F -02  16.0F-O?) 

HUMIDITY  FLUX 
(Kq/*«c  m2) 

1  . 03F-05  18. OF  - 06 1 

LAT.HFAT  FLUX 
(U«tt«/*2) 

2.55F  01  C?. QE  +  01 ] 

SFN.HEAT  FUJX 
(Wat  t*/m2) 

-3.B2F  00  13 . 0F+00 1 

SKY  AND  SOI  AR  HFAT  FLUX 
(Wat  t*/«2) 

-7.29E  0?  C2.0E+01I 

TOTAL  HEAT  BUDGET  FLUX 
(Ust1%/n?) 

-7.14E  02  [3.0F>0n 

BOWEN  RATIO 
(no  unite) 

0.005  (0.061 


FRICTION  VELOCITY 
(Meters/sec  ) 

2. 81  IE-0 1  I6.0F-02J 

SCALING  SPFC . HUM l D . 
(Kq/Kq) 

2 . 490E -05  13.0F-05) 

5CAI.ING  POT  .  TEMP  . 
(Kelvin) 

I.357E-0?  I2.0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

6.222E-05  I6.0E-051 

DRAG  COFF.AT  10  MFTERS 
(Meters) 

1  .  1 1  Sf  -  ii 3  1 4 . 0E-04  1 


DIFFERENCE  BETWFEN  THF  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  P AF AME IF 9  VAI  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAI  UES  ARE 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-": 


GRAD. RICH. 
NO. AT  GMH 

7/L 

AT  10M 

MOMFNTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN.  HEAT 

f  1  ux 

SK Y  RAD. 
FLUX 

TOT  Al  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCI .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

CUFF 

43X 

46X 

21 X 

305X 

22X 

OX 

11X 

6« 

UX 

300X 

2 IX 

.35X 

UA 

END  OF  DATA  RUN 
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MARINE  SURFACE  l AYER  HI CRUNK  I FQROt ORICAI  EXPERIMENT 


NAVAL  Rf  ',E  ARCH  l AbQRAT UR  * 

A I HUSPHL  R 1C  PHYSICS  BRANCH 
NARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  •  *  HICKQHE  TEORUI  OClCAL  DATA  •  «  •  * 


RUN  NUMBER: 

7905051500 

PRINT  DATE  : 

I  1  JUN 

1980 

Si  ART  I InC : 

15:15:  0  PM 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

tND  T 1  HE  : 

15:45:10  PST 

DATA  AVERAGING  PERIOD 

:  30 

Min 

MARI  DATE; 

5  May  IV7?  (DAY  1*.) 

NQMF NCLA1URE 

1-UPPFR 

LEVEL,  2*LQWER 

LEVEL 

ANALOG  CMANNH  RAW  DATA  (AVERAGE  VDC): 

No  .  00 

No. 01  No. 02 

Nc  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  .06 

No  .  09 

VOLT . KK  F . A 

TFMP.STRUC.I  lEhP  .  STRUC  .2 

DEW  POINT! 

DkW  POINT2 

WIND  SPEED! 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.001  0.001 

5.204 

5  155 

4.346 

4.147 

4.874 

4.472 

4.504 

No  1(1 

No . 11  No  .  12 

No  .  13 

No  .14 

No .  15 

No  .  16 

No  .  17 

Bik  k  wr  ctrtp 

AC  EKt  QUf  NC  t  AC  VCK  TAGF 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF .B 

4.0  16 

3.843  2.517 

0  .  90 i 

0.001 

0  .  om 

0  .  001 

6.205 

DIGITAL  C.HANNKL  RAW  DATA  (AVERAGE): 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  1 

No  * 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

DP2FCAL 

W1BFCAL 

WS1EC 

WS2EC 

AIR  rtflp . 1 

AIR  TFrtP.2 

HE I GHT/LENCTH 

PAT  H<  Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . > 

(Coeff. ) 

1411  14U7DH 

I4.'l  141P.9 

0.125 

75 

-0 . 0Q9 

0.000 

0 .000 

0.995 

0.969 

SYl.Ttrt  HOHSt 

KEEPING  PAR AML  TENS  TRANSLATED  INTO  ENGINEERING  UNITS 

manual  flag 

ERROR  COUNT  DATA  BASE 

VOLT .REF.DFV 

VOLT .REF.DFV 

ZFRO  RFF.DEV 

AC  VOL T . 

flux 

AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(Nc .  scan-. ) 

i  No  .  Sr  ar>«.  )  (No.  scans) 

A( No . > . 005V) 

B<  Nc . ) .005V) 

(No . ) . 002V) 

(No . >5V> 

(No  .  MHz  > 

(VAC) 

(Hz) 

0 

0  180 

0 

0 

0 

0 

0 

US. 2 

59,84 

ONSFRVEO  NlCROrtF.retlRO.Ol.ILAL  PARArtK  TERS  CtNClUDINC  THF  ABOVE  CAL.  AND  FSCARPMFNT  CORRECTIONS!  TRANSLATED  INTO  ENGINEERING  UNITS: 


AiR  1 1  nP . 1 
(Celsius' 
14.071 

WIND  5PM  01 
( Meter /sec  > 
8-40 

DEW  POINT  1 
(Celsius) 
10.75 

TEMP  .STRUC.  1 
(Kel . *M-2/3) 

NU  DATA 

WIND  DIR. 
(Deg .True) 
298.  1 

BAR .PRES . 1 
(Millibar) 
1012.98 

SKY  RAD. 

(Wat  t/«2  > 
-6.24E  D2 

BULK  NT  TEMP 
(Celsius) 

1  3 . 658 

MEAN  AIR  TEMP 

(Kelvin) 

287.253 

A (R  TErtK  .  2 
\  Le  l  *»  i  us  > 

14  116 

<* (no  speed;' 

i Meter/ser  > 
7.91 

DCW  POINT? 
(Celsius) 

1C  .  40 

TFMP .STRUC .2 
(Kel . *M-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.05 

BAR. PRES. 2 
(Millibar  ) 
1014.08 

CAI  CUl  AT  ED 

rt  ICR  one  TE  UROL  OC 

:CCAL  PARAMETERS: 

HEIGHT,  71 

(rtfiers) 

16.35 

PUI  .  TEMP  .  1 
(Celsius ) 
14.251 

VIR  .  1KMP  .  1 

(Celsius) 

15.461 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  <Kq/«3> 

15.64)  9 . 733E-03 

REL .HUMID. 1 
(Percent ) 

80 .40 

SPEC. HUMID. 1 
(Kg/Kg) 

7 . 960E-03 

VAP .PRES. 1 
(Millibar ) 
12.902 

S. VAP .PRES. 1 
(Millibar  > 

16 . 046 

REF. INDEX  1 
( Kel . «rt~2/3> 
NO  DATA 

HEIGHT,  72 
(Meters  > 

V .  20 

POT.TFrtP.2 

(Celsius) 

14.206 

VIR  .  TFMP  ? 

( Cel  si  us) 
15.474 

V. POT. TFMP .2  ABS. HUMID. 2 
(Celsius)  (Kq/n3> 

15.564  9 . 51  HE -03 

REL. HUMID. 2 
(Percent ) 
78.35 

SPEC. HUMID. 2 
(Kq/Kg) 

7 , 776E-03 

VAP .PRES, 2 
(Millibar ) 
12.619 

S .VAP .PRES. 2 
(Millibar ) 
16-110 

REF.INDFX  2 
(Kei , xrt-2/3 ) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBER: 

79051)51500 

MARINE  SURFACE  LAYER 

START 

TIME: 

15:15:  0  P^T 

NRL 

micrometforology 

START 

DATE  ; 

5  May  1979  (DAY  125) 

SAN 

NTCOI  AS  ISLAND, 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fe/rtin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE :  l “UPPER  LEVEL,  2-LOUER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  AlUJVfc  OBSERVED  AND  CALCULATED  VALUES  CBUS1NGER , 1973) : 


STAKII  ITY 


GRAD. RICHARDSON  NUHBfR 
( **S table, --Unstable) 

0  057  A I  GrtH 

r,»  ONE  TRIG  NFAN  HEIGH  I 
(Meter)  GrtH* <71*72) I/? 
12.99 

7/L  AT  GrtH 
0.103 

?/L  AT  10  NtTKRS 
0  .  U7V 

Z/L  AT  71 
0  .  14/, 

7/L  AT  7? 

0  073 

MUNI N- OBUKHOV  I  ENG1H 
1 . P59E  02 

PS  f I  AT  /I*  -Q.6849H8 
PS H  AT  72-  -0.343427 
PSI2  AT  71  -  -U  .925659 
PS  12  AT  72-  -0.464091 


FLUX  PARArtcTFRS 
(♦*UP ,-*DOUN) 


rtOHENTUrt  FLUX 
<Nt /*2> 

-4 .3SE-02 

HUrt l DIT  Y  FLUX 
<Kg/»ec  *2) 

-  1  -99F- 05 

LAT  HEAT  FLUX 
(Watts/*?) 

4.V0E  01 

SIN.  HE  AT  FLUX 
<Uatts/n2) 

'4.88E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<U«1t«/n?) 

6. 241  02 

TOTAL  HEAT  BUDGET  FLUX 
<Uatt*/*2) 

-678F  02 

BOWEN  RATIO 
(no  unit*) 

0  .  ICO 


SCALING  PARAMETERS 


FRICTION  VELOCITY” 
(Met ers/iec > 

1 . 886E-0 1 

SCALING  SPEC.HUHD. 
(Kg/Kg  > 

8.61  IE-05 


SCALING  POT.  TEMP. 
(Kel win) 

2 . 092E-02 


ROUGHNESS  LENGTH 
(Me  ters) 

1 . 1B3E-05 


DRAG  COEF.  AT  10  METERS 
(DinensionXess) 

6 . 2U9E  -  «i  4 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ* 

I <Nl-N2)l/[Ln(Zl/Z2)« 
<  Z1 *Z2 ) 1 721 

N-UIND  SPEED  (M/see) 
Z*HEIGHT  (Meter*) 
DUS/DZ-  5.42E-Q2 


N-SPEC. HUMIDITY  <Kg/Kg) 
Z-HEIGHT  (Meters ) 
DSH/DZ*  2.05F-05 


N*POT.  TEMP.  (Kelvin) 
Z*HEIGHT  (Meters) 
DPT/DZ*  4.97E-03 


PROFILE  SLOPES 
< ♦*INCR .WITH  HEIGHT) 


GENERAt  FORM: 'N' SLOPE* 

( (LnZl-PSI >  -  <LnZ2-PSI ) 1/ 
(N1-N2I 

N— WIND  SPEED  <  M/sec  I 
Z “HEIGHT  (M)  Vert .Axis 
PSI-PSII 

WS  SLOPE*  2.12F  00 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z*HE IGHT  (M)  Vert. Axis 
PSI-PSI2 

sh  slope*  6.2oe  03 

N*POT . TEMP . (Kelvin) 
Z*HEIGHT  (M)  Vert  .Ails 
PSI-PSI2 

PTK  SLOPE*  2. SHE  01 

N*LnTEMP . STRUC . (KtM-2/3) 
Z  =  HEIGHT  ( M >  Vert  .An* 
PSI-NONE 

CT2  SLOPE-NO  DATA 


GENERAL  CONSTANTS:  MISCELLANEOUS 


VUN  K ARMAN 

GRAVITATION 

PROF  ILF 

PROF  I)  E 

BUI  X 

BULK 

CONSTANT 

A CCU  E RAT  ION 

TllR .  PRAND  Tl 

TUR  SCHMIDT 

SEN  HEAT 

MOIST UR F 

AIR  DENSITY 

(No  units) 

< M/sec  ?) 

NUMBF  R 

NUMBER 

TRANSF  .CUFF  . 

TNANSF  COEF . 

(Kg/n3) 

0 . 4 

9 . 795? 

0.74 

0.74 

0  92E-03 

1  .  32E-03 

1  2235 

GENERAL  NOTES! 
NONE 


AIR  SPECIFIC  HEAT 
( ITcal - /Kg  Kel . ) 

2 . 4 l 70E  02 


WATER  LAT. MEAT  VAP . 
( ITt  *1  . /Kg ) 

5  6934E  05 


CONTINUED  ON  NEXT  PACE 


300 


RUN  NUMBER: 

7905051500 

MAR 

NE  SURFACE  LAYER 

PRINT 

DATE:  II  JUN  198C 

START  TIME: 

15:15:  0  PST 

NR 

MICROMETEOR OlOGY 

DATA 

SAMPLING  RATE  < ALL  CHANNELS):  6/Min 

START  DATE: 

5  May  1979  (DAY 

’5) 

SAN 

NICOLAS  ISLAND,  CAL 

DATA 

AVER AC INC  PERIOD:  30  Min 

•  ESTIMATED  MICROMET EOROLOGICAL  PARAMETERS  AT  TEH  METERS: 


AIR  TEMP. 

WIND  SPEED 

DFW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Me ter /sec ) 

(Celsius) 

(Kel . iM-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

( Kel v  n  ) 

14.110 

7.97 

10.45 

NO  DATA 

1013.98 

I 3 . 658 

0.452 

0.550 

1814 

1 .912 

HEIGHT 

POT. TEMP . 

VIR . TFMP . 

V. POT. TEMP. 

ABS. HUMID. 

REL .HUMID. 

SPEC .HUMID. 

VAP . PRES . 

S. VAP  PRES  . 

RiF. INDEX 

(1  ter*) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

<  Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . *M-2/3) 

10.00 

14.208 

15.473 

15.571 

9.544E-03 

78.SB 

7.790E-O3 

1 2 . 654 

16. 103 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VA(  UES  AT  TEN  METERS  (ERIEMfr  ET  AL.1978): 


INFERRED 

STABILITY 


CR AD. RICHARDSON  NUMBER 
( +=St 4  b le, -=Un stable  > 
0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  CMH*<Zt*72>!/2 
12.99 

Z/L  AT  G MW 

o .  oia 

Z/L  AT  10  METERS 
0 .014 

MON  IN-OBUKHOV  LENGTH 
(Meters) 

7.173E  0? 


FLUX  PARAMETERS 
(♦»UP ,-*DOWN> 


MOMFNTUM  FLUX 
(Nt/*2) 

-8 . 99E-02 

HUMIDITY  FLUX 
(Kg/sec  n2) 

2. 40E-03 

LAT.HFAT  FLUX 
(Wat  ts/«2> 
5.93E  01 

SEN. HEAT  FLUX 
(Watts/rt2> 
-2.52F  00 


TOTAL  HEAT  BUDGET  FLUX 
<Watts/«2> 

-3.67E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VF LOCI  TV 
(Me  ter  %/sec  > 
2.710E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-7 . 242E-05 

SCALING  POT. TEMP. 
(Kelvin) 

7 . 507E-03 

ROUGHNESS  LENGTH 
(Meters) 

5.500E-05 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/*ec2> 

-7.344E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

2 . 402E-05 

WITH  POT. TEMPERATURE 
(Meier  Kel . /sec ) 
-2.034E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3 ) 

1  .2239 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4160E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5.8933E  OS 

VAP. PRES. AT  WT  LEVEL 
(Millibar  ) 

15.656 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  183E-0? 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1015. IB 


SKY  AND  SOLAR  HF AT  FLUX  DRAG  COFF.AT  10  MFTERS 
(Watts/n2>  (Dimensionless) 

-6.24E  02  1 . 156E-03 


BOWEN  RATIO 
(no  units) 
-0 . 043 


c  ML  ASUREMT  NT  ERROR  ANALYSIS  OP  PARAMETERS  LISTED  IN  PFRCFNT  MFaN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  HFACUREHENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-*: 


GRAD. RICH. 

7/ L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

STL. POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

EMP  . 

LENGTH 

COEF 

112X 

I76X 

121 X 

117X 

92X 

5X 

10X 

209X 

60X 

57X 

31  X 

BOX 

12!  X 

196X 

721 X 

46X 

46X 

149X 

5X 

6X 

I94X 

23X 

69Z 

172Z 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME: 
START  DATE: 


790505)500 
15:15:  0  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  <ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


*  COMPOSITE  PROFILE  AND  frill  K  AERODYNAMIC  DERIVED  PARAMFTFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OP  THP  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1: 


STAB 1 1  ITY 


FLUX  PARAMETERS 

(♦»UP,-=DOUN)  SCALING  PARAMETERS 


f-R AD. RICHARDSON  NUMBER 
(  ♦■‘Stable,  -  -Unstable) 
0.041  (0.021  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
< Meter )  CMH-(ZI«Z2)l/2 
12.9? 

Z/L  A l  GMH 
0.065  10.02) 

Z/L  AT  10  METERS 
0  050  10.021 

MON  I N -OB JK HU V  LFNCTM 
(Meters  > 

1 . 984E  02 


MOMFNTUM  FLUX 
(Nt/«2> 

-7.71E-02  ( 6 . 0E-02 1 

HUMIDITY  FLUX 
(Kg/sec  *2) 

1.17F-05  ffl.OE-061 

LAT.HEAT  FLUX 
(Wat  ts/n2) 

2 , 90E  01  12.0E+01 ) 

SFN.MFAT  FLUX 
(Watts/n?) 

-3.9BF  00  I  3 . OE*00 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t  %/n? ) 

6.24E  02  I? . 0E+01 1 

TOTAL  MFAT  BUDGET  FLUX 
< Witt«/n2> 

6. 1  OF  02  1 3 . OF ♦ 0 1  I 

BOWEN  RATIO 
(no  units) 

0.026  (0.00) 


FRICTION  VELOCITY 
( Meter  s/sec > 

2.482E-01  l 6 . 0E-02 1 

SCALING  SPEC. MUM ID. 
(Kg/Kg) 

1.417E-05  I3.0E-05) 

SC  A)  IMG  POT  ,  TEHP  . 
(Kelvin) 

1.885E-0?  L2 . 0E-02 1 

ROUCHNFSR  LENGTH 
(Meters) 

3.994E-05  (6.0E-051 

DRAG  COFF.AT  10  MFTERS 
<  Meters ) 

».b2'>t-U3  1 4 . 0E-04 1 


•  DKFERFMP  BFTWLfN  TM1  PROF  ILF  AND  But  K  A»  RODYNAMIC  DFRIVED  PAR  AMP  TER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WFIUtllD  MWPDSITf  VALUE  (JR  ME ASURf MF NT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  LARGER).  AIL  VALUES  ARE 
1  F'iTED  IN  PFRfFNT  DIF  Ft  RENCF  AMD  ARE  ■♦or-*: 

GRAD  RICH  //l  MOMFNTUM  IAT.HFAT  SlN.HFAT  SKY  RAD.  TOTAL  MFAT  BOWEN  FRICTION  SCL.SPEC  SCL.POT.  ROUGH.  DRAG 

NO  AT  r.MH  Af  (OH  FMJX  MUX  FUJX  FLUX  F I  UX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF  . 

S6X  65X  MX  70  4X  31 X  OX  9X  09X  1BX  263X  41 X  30X  2VX 


•  END  Of  DATA  RUN 
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MARINE  SURFACE  LAYER  NICROMF  TVQROL OCICAl  EXPERIMENT 


NAVAL  RFQFARLH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AIMOSPHTRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  »  k  «  MICROME I EORUL OCICAL  DAI  A  «  *  «  * 


RUN  NUMBER: 

7905051530 

PRINT  DATF: 

11  JllN  1980 

START  TIME: 

15: 43:20  PSf 

DATA  CAMPLING  RATE  (ALL  CHANNLIS); 

6/M  in 

FND  TIME: 

16:13:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

5  May  1979 

(DAY  1?5) 

NOME  NCI  A1URF  : 

.  1  *  UP  P  F.  R  LEVEL,  2=1  OWER  LtvEL 

ANAI  OG  CHANNEL  RAW  DA  In 

(AVERAGE  VDC) 

No  .  00 

No  .01 

NO  .02 

No. 03 

Nc  .  04 

No  .  05 

Nc  .1)6 

Nc  .  07 

NO  .  Uti 

VOL  T .REF .A 

TFMP  STRUC. 

1  TEMP. STRUC. 

2  DEW  POINT1 

DFW  P01NT2 

WIND  SPF. EDI 

WIND  SPFED2 

BAR  PRES. 

2  SKI  RAD 

6.205 

0.001 

0.001 

5. 187 

5.129 

4.643 

4 . 475 

4 . 86s 

3. 642 

No  .  1  0 

No.  U 

No. 12 

No  .  13 

No  .  14 

N  o  .  1  5. 

No  .  1  6 

No  .  17 

bulk  UT  TEMP 

AC  FREQUENCY  AC  VOLTAGE 

MANUAL  FLAC 

7FR0  REF. 

SPARF  A 

SPARE  B 

VOi  T  .  RFF 

.  B 

3.990 

3.813 

2.516 

0  .  GUI 

0.001 

0.001 

0.00) 

b  .  205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGF) ; 

ESCARPMENT  DATA,  FIFlD  CAl  I  BRAT  ION  AND 

WIND  SPEED  ESCARPMFNI 

COR PELT , JNS 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

UP  IF  CAL 

DP.'  f  CAL 

W  T  BP  CAL 

WS  J  E 1 

AIR  TEMP .  1 

AIR  TEMP. 2 

HE IGHT/LENGTH 

PATH i Me  t  ers  > 

(Volts) 

(Volts) 

(Volts) 

<Coi*«  » 

1411  142038 

1421  142251 

0.125 

72 

0  .  009 

0.000 

0.000 

0  .  r»95 

No  .  09 

WIND  DIR. 
4 . 554 


U'.i'tC 


(FowFf . > 
0 ,9#-V 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSt ATED  INTO  ENC INFER  INC  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No.arans)  (No. scans) 
0  0  ISO 


VOLT  .  REF  .  DEV  VOLT.RFL.DtV  ZERO  RFF.DFV  AC  VOiT.FLUX 
A ( No  .  >  .  0  05V )  B(No.).005V>  (No.  >. 002V)  (No.)5V> 

0  0  0  0 


AC  F  RFQ . f  LUX  AC  VULTAOF 
l No .  > 1  Hz )  (VAC  > 

0  I  I  5 . 2 


AC  FREQUENCY 
(HZ  ) 

V  .  8 ) 


»  OBSERVED  MICROME TEOROl  OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAT.  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNI  TS : 


AIR  TFMP . 1 
(Celsius) 
14.204 

WIND  SPEED 1 
(Meter/sec ) 
8.97 

DEW  POINT  1 
(Celsius) 
10.66 

TFMP  S1RIJC.  1 
(Kel . xM  2/3) 

NO  DATA 

WIND  DIR . 

( Deg . True) 
299.8 

BAR  PRES,  1 
(Millibar  ) 
1012.86 

SKY  RAD. 
(Uatt/w2) 
-5.0OE  02 

BULK  WT  TFMP 
(Celsius) 

1  3 , 632 

Mf  AN  AIR  IE  HP 
(Kelvin ) 
287.374 

AIR  TEMP . 2 
(Celsius) 

1 4 . 225 

WIND  SPEED2 
(Meter/set ) 
8.52 

DEW  P0INT2 
(Celsius) 
10.25 

TEMP .STRUC .2 
(Kel . xM-?/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 

0 . 15 

BAR .PRES. 2 
(Millibar  > 
1013.96 

•  CAI.CUL  A  iED 

MICROMETEOROLOG ICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

14.384 

VIR .TFMP .  1 

(Celsius) 

15.586 

V. POT. TEMP. 1  APS. HUMID. 1 
(Celsius)  <Kq/«3> 

15.765  9.664F-03 

REL .HUMID. 1 
(Percent ) 
79.20 

SPEC -HUMID . 

(Kg/Kg) 

7.908E-03 

1  VAP. PRES. 1 
(Mill i bar  > 
12.817 

S. VAP .PRES. 1 
(Mi  1 1  ibar ) 
16.183 

REF  INDEX  1 
(Kel . *h  2/3) 
NO  DATA 

HEIGHT,  12 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

14.315 

VIR  .TF.MP  .2 

(Celsius) 

15.570 

V. POT. TEMP. 2  ABS.HUM1D.2 
(Celsius)  (Kg/e3) 

15.660  9.416E-03 

REL. HUMID. 2 
(Percen  f ) 
76.98 

SPEC. HUMID. 

(Kg/Kg) 

7.696E-33 

2  VAP  PRES.? 
(Mill ibar  ) 
12.468 

S . VAP .PRES.  2 
(Mill  bar ) 

16. 223 

REF  INI))  X  ? 
(Kel . xM -2/3) 
NO  DATA 

*  CONTINUED  BFLOU 


RUN  NUMBER 
START  TIME 
START  DATF 


7905051530 
15:45:20  PST 
5  M ay  197V  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS)  6/Mm 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LFVfl  ,  2  I  OWER  I  tVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UE  S  ( BUSINGER , 1 97 J ) : 


STABIl ITY 


GRAD. RICHARDSON  NUMBER 

(♦-Stable, --Unstable) 
0.104  AT  GMH 

GFOMFTRIC  MEAN  HEIGHT 

(Meter)  GMH* (  Z 1 «72  > 1 /2 
12.99 

7/L  AT  GMH 
0.265 

Z/L  AT  10  MFTERS 
0.204 

Z/L  AT  ZI 
0.  374 

If L  AT  Z2 
0  1 88 

MONIN-UBUKHOV  LENGTH 

(Meter* ) 

4.V03E  01 

PSU  AT  Z 1  -  - 1  ,759180 

PSJ1  AT  Z2*  -0 . 881986 

PSI2  AT  21»  -2.377270 

PST2  AT  72«  -  1 .191874 


FLUX  PARAMETERS 
( +=UP  ,  -=DOUN ) 


MOMENTUM  FLUX 
(Nt/n2) 

-1  . 59E-02 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

-8.51E--06 

LA T. HEAT  FLUX 
(W*t  ts/«2) 

-2 . 1 0E  01 

SFN.HEAT  FI  UX 
<  W*t  ts/M2) 

-2.78E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(W*tt%/«2) 

'5.08E  02 

TOTAL  HEAT  BUDGT  T  FLUX 
( W* t  ts/n? ) 

-5.32E  02 

BOWEN  RATIO 
(no  unitfc) 

0.132 


SCALINC  PARAMETERS 


FRICTION  VELOCITY 
(Meter  s/sec ) 

1 . 139E-01 

SCALING  SPEC . WUMD . 
(Kg/Kg > 

6.  110E-05 


SCAI  ING  PCIT.  TEMP 
(Kelvin) 

1  .969E-02 


ROUGHNESS  LENGTH 
(Meter*) 
4.498E-07 


DRAG  COEF.  AT  10  MFTERS 
(Di«ensionle«.s> 

l ■ V821  0  4 


PARTIAL  DERIVATIVES 


CFNFRAL  FORM : DN/DZ* 

[ (N1 -N2) 1/11  n(Z1/Z2»* 
(71«Z2> 1/21 

N=WIND  SPEED  <H/see ) 
Z*HE ICHT  (Meters) 
DUS/DZ*  4.9BE-02 


N=SPEC. HUMIDITY  (Kg/Kg) 
Z*HF_1GHT  (Meters) 
DSH/DZ=  2.36F-05 


N-POT .TEMP . (Kelvin) 
7=HE IGHT  (Meters) 
DPT/D7=  7.62E-03 


PROFILE  SLOPES 
( ♦ « INCH .WITH  HF ICHT  > 


GENE*- -V  FORM:  N  SLOPE* 

I  U.nZl-  PSD-  <LnZ2-P5I  >  )/ 
INI  N21 

N*  U I  NO  SPEED  (M/'s*.  ) 

7  =HE IGH I  (M)  Vert  A*is 
PSDPSI1 

ws  slope  -  J  5U  oo 

N«SPfr  HUMIDITY  (kg/Kg) 

?  =  HF  IGHT  (  M  v  Vert  .  Axis 
PSIaPSI? 

SH  SLOPE*  8  B*=-F  03 

N=POT  II  MP  (Kelvin) 

Z«Hf  ICHT  ‘M  )  Ver  i  A»  is 
PSI -PS  1 2 

PTK  Si  UPt  ‘  2.74T  01 

N**.nTEMP  STRUC  .  (K  xM  2  '3) 
Z-HE1GHT  <M )  Ver  r  Ai l s 
PSDNONE 

CT?  SLOPE  =  NQ  DATA 


*  GENFRAL  CONSTANTS: 


MISCELLANEOUS 


VflN  K ARMAN 
CONSTANT 
(No  units) 
0 .4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9. 7959 


PROFILE 
TUR  PRANOTL 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SEN  HEAT 
TRANSE  .COFF  . 
0 . 92E-0 J 


BULK 

MOISTURE 
T  RANSF  ,  COE  F  . 
1 . 32E~03 


AIR  DENSITY 
(Kg/e3) 

» -  22? 9 


»  GFNERAL  NOTF'is 
NONE 


ATR  SPF  CH  IC  HE  A  l 
<  IUal  . /Kg  Kel  > 
2.4JN9E  02 


WATER  l  AT  MEAT  VAP 
(Meal  /Kg  > 

5.8P28E  R*> 


•  CONTINUED  OH  HF  XT  PACE 
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RUN  NUMBER :  7905051530 

START  TIKE:  15:45:20  PST 

START  DATE:  5  May  1979  (DAY  125> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISI  AND,  CAL 


•  ESTIMATED  MICROMETFOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Cel«iu*> 
14.223 

HEIGHT 

(Meters) 

10.00 


UIND  SPEED 
(Me ter /sec ) 
8.58 

POT .TEMP . 
(Celsius) 
14.321 


DEW  POINT 
(Celsius) 
10.30 

VIR .TEMP . 
(Celsius) 
1 5 . 572 


V. POT. TEMP. 

(Celsius) 

15.670 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD:  30  Min 


TEMP.STRUC,  BAR. PRES. 
<Kel . xM-2/3)  (Millibar) 
NO  DATA  1013.86 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.632  0.590 


ABS.HUHTD, 

(Kq/»3> 

9.446E-D3 


REL .HUMID. 
(Percent  > 
77.24 


SPEC. HUMID. 
(Kg/Kg) 
7.7P2E-03 


POT-WT  TEMP 
(Kelvin) 
0.688 

VAP . PRES . 

(Millibars) 

12.520 


•  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMFTERS 
(♦-UP DOWN) 


INFERRED 

SCALING  PARAMETERS 


VIR-WT  TEMP 
(Kelvin) 

1 .940 

S. VAP. PRES. 
(Mill ibars ) 
16.219 


INFERRED  KEAN  VERTICAL 
VELOCITY  COVARIANCE 


V. POT-WT  TEMP 
(Kel vin ) 

2.038 

REF. INDEX 
(Kel . kM-2/3 ) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( +»5 table, -=Un* table > 
0.016  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*<Z1»Z2) 1/2 
12.99 

Z/L  AT  GMH 
0.023 

Z/L  AT  10  METERS 
0 .018 

HONIN-Q6UKHOV  LENGTH 
(Meters  > 

5.579E  0? 


MOMENTUM  FLUX 
<Nt/*2> 

-1 . 0BE-Q1 

HUMIDITY  FLUX 
(Kg/sec  *2) 

2.67E-05 

L AT. HEAT  FLUX 
(Uatts/nS) 

6.60E  01 

SEN. HEAT  FLUX 
(Watts/n2) 

-4.25E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Ua  rt*/*2> 

-5.0 BE  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watt*/*2> 

-4.46E  02 

BOWEN  RATIO 
(no  units) 

-0 . 064 


FRICTION  VELOCITY 
(Meters/sec ) 

2 . 967E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.366E -05 

SCALINC  POT. TEMP. 
(Kelvin) 

1 . 157E-0? 

RQUCHNESS  LENCTH 
(Meters) 

7.714E-05 

DRAG  COEF.AT  10  METERS 
(Dieensionless) 

1 . 196E-03 


WITH  LONG.  VFLOCITY 
(Meter2/sec2 ) 
-R.0OQE-Q2 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 
2.673E-Q5 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

-3 . 432E-Q3 


AIR  DENSITY 
(Kg/«3 ) 

1.2233 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4167E  02 

WATER  LAT . HEAT  VAP. 
(ITcal . /Kg) 

5.8927E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  > 

15.627 

ABS. HUMID. AT  WT  LEVEL 
(Kg/*»3) 

1  . 181E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1015.06 


a  MEASUREMENT  ERROR  ANAL YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT. HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  tOM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUniDITY 

TEMP  . 

LENGTH 

LOEF 

121X 

248X 

167X 

150X 

1 24X 

5X 

BX 

275X 

84X 

67X 

4  1  X 

1  04X 

167X 

175X 

203X 

46X 

45X 

131X 

5% 

7X 

176X 

23X 

6BX 

154X 

43X 

40X 

*  CONTINUE D  BE LOU 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905051530 
15:45:20  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  1  ALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALINC  PARAMETERS 


F WAD. RICHARDSON  NUMBER 
( ♦•Stable,  —Unetab  le ) 
0.060  10.0?)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Zl »?2 ) 1 /2 
12.99 

Z/L  AT  GMH 
0.132  [0.021 

Z/L  AT  10  METERS 

0.102  10.021 

MON IN-OBUKHOV  LENGTH 
(Meter*) 

9.047E  0) 


HOMFNTUN  FLUX 
(Nt/«2> 

-0.79E-02  16.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  «2) 

1.86E-QS  (8.0E-061 

LAT. HFAT  FLUX 
(Wat  t»/n2 ) 

4.59E  01  l ? . 0E*0 1 1 

SEN. HEAT  FLUX 
(Wat  t*/n2) 

-3.49E  00  I3.0E+001 


TOTAL  HFAT  BUDGET  FLUX 
(Watts/nP) 

-4.B7E  02  ( 3 . OE  *01  ) 

BOWEN  RATIO 
(no  units) 

0.012  10.001 


FRICTION  VELOCITY 
<  Meter^/sec ) 

2.573E-01  16.0E-021 

SCALING  SPEC, HUMID. 
(Kg/Kg) 

-5.60PC-06  C3.0E-05J 

SCALING  POT. TEMP. 
(Kelvin) 

1.B0QE-O?  (2.0E-02J 

ROUGHNESS  LENCTH 
(Meters  > 

5 . 466F-05  I6.0E-05) 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COFF.AT  JO  MFTERS 
<Watt«/n2)  (Meters) 

-5.O0E  02  tP.OE^Ol)  1.004*  03  C4.0E-041 


e  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VAI  IJE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER ) .  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦«r-": 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  1  »H 


MOMENTUM  LAT. HEAT  SEN . HEAT 
fLUX  FLUX  FLUX 


SKY  RAD. 
FLUX 


TOTAL  HEAT  BOWEN 
fl.UX  RATIO 


FRICTION  SCL .SPEC  SCL .POT 
VELOCITY  HUMIDITY  TEMP- 


ROUGH. 

LENGTH 


DRAG 
t:0£F  . 


66X  92* 


60X 


108X 


21 X 


OX 


9X  126*  41 X  225 X  24X  69X 


«  END  OF  DATA  RUN 


303 


MARINE  SURFACE  LAYER  NICROMFIEQRQLOGICAL  EXPERIMENT 


NAVAL  RF  SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  •  *  MICROME  TEOROl  DG1CAL  DATA  •  *  *  • 


RUN  NUMBER  : 
START  TIME: 
END  I f HE  : 
SI  ART  DATE: 


79U505I6OU 
1 A :  15:40  ril 
1  6  :  4-"i ;  50  PST 
5  May  1979  (DAY  l  T»* » » 


*  AN.’, i  0C  CHANNl  l  RAW  DA  1  A  (AVtRALE  VD(  >  : 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1‘UPPER  LEVEL,  2*1  OUER  LEVEL 


No  .  Ill) 

VIH  !  .Rf  E  .A 
6  .  205 


No  .  01 

IE  HP  .  STRUG  .  I 

0 .001 


No  .0?  No . OK 

1EHP.SIRIIL.2  DpU  POINI  1 
0.001  5.205 


No  .  04 

DEW  POlNI 2 
5.139 


No  .  05 

WIND  SPE1 D 1 
4.999 


No  .  06 

WIND  5PEED2 
4.828 


No  .07 
BAR .PRES. 2 
4.862 


No  .  08 
SKY  RAD. 
2.853 


No  .  1  I)  HO  .  1 1  No  .  1 2 

B'l-.k  l*»T  I  trip  At;  FKtQUTNCY  AC  VOLTAGE 
•l.VV-i  T .  HDL’  2.M7 


No. 13  Nu  14 

MANUAI  FLAG  71  RO  RF F  . 
0 . 001  0  .  001 


No  .  15 
SPARE  A 
0  .  DIM 


No  .  16 
SPARE  B 
0.001 


No  .  17 

VOLT  .REF.  E> 
6.205 


>  DIGITAL  l  HANNI  L  RAW  DA  I A  '  AVI  RACE  >  : 


FSLARPMINT  DA  I A ,  FIllD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No  .  i  No  . 

A«R  ILhi-  .  I  AIR  HOP.:' 
MU  14I5V7  I  4.  ’  J  1  41600 


UPWIND  Nr AR  UPWIND  I  AND  DP  1 1  CAL 
HI  ICHI/i  FNG1H  PAIH(Meter  <- >  (Volts) 
0  .  157  95  0  .  UDV 


w:*f  CAL 
(Volts) 
0  .  000 


WTBFCAL 
(Volts) 
0  .  000 


WS1E  C 
(Coeff .  ) 
0 . 993 


*  STSllM  Ht'MSbKI  1:P  INC.  PARAMETERS  IRANSI  ATED  INTO  ENG  INI  ER  INC  UNIIS: 


No  .09 
WIND  DIR. 
4.581 


US2EC 
(Coeff . ) 
0.959 


MANUAI.  I  I  AS  ERROR  COUNI  DATA  T  ASK 
( Nu  .  scan-- )  (No.  scans)  (Nc.stans) 
ll  fl  180 


Vmi.RFF.DFV  VDI  I  .  RF  F  .  DEV  2FRO  RFF.DFV 
A ( N o  .  >  .  0 0 5 V  >  B(No  .  >  .  005V  )  < No  .  >  -  0 02V > 

0  0  0 


AC  VOIT. FLUX  AC  FRFQ.FLUX 
(No . >5V>  (No . > 1Hz ) 

0  0 


AC  VOLTAGE 
(VAC) 

115.2 


AC  FREQUENCY 
(Mz  > 

59.80 


*  DBS  I  RUED  MICROME IF ORO:  OCICAL  PARAMF IfHS  < INCLUDING  THfc  ABOVE  CAI  .  AND  FSCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1 1  i-iP  .  1 

WIND  SPI  )  I>1 

DLW  POINT! 

1IMP .STRUG . 1 

WIND  D (R . 

BAR  PRES. 1 

SKY  RAD. 

BUI  K  WT  TEMP 

MEAN  AIR  TEMP 

(1  » I  S  1  u  s ) 

(Meter /set  > 

(Celsius  > 

(Kel . xM-2/3) 

( Deq  True) 

(Hill ibar  ) 

(Wat  t/n?) 

(Celsius) 

(Kelvin ) 

1  4  .  158 

V  .  63 

1 II .  76 

NU  DATA 

300  0 

1012.80 

-3.98E  02 

1 3.594 

287.319 

AIR  TEMP. 2 

wind  speed:* 

DfU  PUINTL* 

TFMP . STRUC. P 

TIDE  TABLE 

BAR . PRFS . 2 

<  lie  I  er  /set-  ) 

(Celsi us) 

( K  ?1 . «M-?/3> 

(Meter  M&L ) 

( Mi  1 1  ibar  ) 

14  16U 

9 . 09 

10.31 

NO  DATA 

0.24 

1 0 1  3 . 90 

CALI  Ul  AIM) 

MICBOriElP UROLOGICAL  PARAMETERS; 

HCICHT,  71 

POT. TEMP. 1 

VIk . TFMP . I 

V. POT. TEMP. 1  ABS. HUMID.! 

REL .HUMID.  1 

SPEC. HUM ID. 1 

VAP .PRES. 1 

S. VAP -PRES. 1 

REF. INDEX  ! 

( Me  ter  s ) 

(Celsius) 

(Celsius) 

(Celsius)  (Kq/«3) 

(Percent ) 

(Kg/Kq) 

(Millibar ) 

(Mi  1  libar ) 

(Kel .xM-2/3) 

18.35 

14.338 

15.549 

15.729  9.734F-03 

80 . 00 

7 . 965E-03 

12.907 

16.134 

NO  DATA 

HEIGH  1  ,  7.2 

POT . TV  MP . 2 

VIR  .1VMP  .2 

V  .  POT  .  IF.  HP  .2  ABS. HUMID. 2 

RE l  .HUMID. 2 

SPEC  HUMID. 2 

VAP  PRES. 2 

S. VAP. PRES. 7 

ILF. INDEX  2 

( Meter  s  > 

(Celsius) 

(Celsi us) 

(Celsius)  (Kg/n3) 

(Percent  > 

(Kg/Kg) 

(Millibar ) 

(Mi  lUbar  ) 

(Kel . xH-2/3  > 

9.20 

1  4 . 251) 

15.510 

15.600  9.454E-03 

77.60 

7.726E-03 

12.536 

16.154 

NO  DATA 

*  CCJNT  INUt  D  BELOW 


Run  NUMBER: 
MART  TIME: 
i>1  ART  DATE: 


79  051)51 600 
16:15:40  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  Ml CRQMFTEOROi-OGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  tl  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS) ;  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI.  ATURE:  1 -UPPER  LEVEL,  2-lOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVE  D  AND  CAI  CULATfc  D  VALUES  ( BUSINGFR  ,1973)  : 


STAB  II  IT  Y 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,— DOWN)  SCALING  PARAMF TFRS  PARTIAL  DERIVATIVES  (♦-INCR.WI’H  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(  +  -St  ah  Ip  ,  -  ■  Unstab  If* ) 

0  •  089  AT  CMH 

I.FOMETRTC  MF AN  HEIGHT 
(Meter)  CMH- ( 71 *72) 1/2 
12,99 

//L  AT  GMH 
0  ,  198 

//I.  A I  10  MI  TERS 
0  .  IV* 

7/L  A I  Zl 

0 . 200 

It I.  AT  7? 
n  140 

MON IN- OBUKHOV  LENGIH 
(Meters) 

6 . 55 4 E  0 1 

PS  1 1  AT  Zl  -  -1 .3159111 
PSII  AT  72=  0.659752 

PSI2  AT  71-  1 .778267 

PS 12  AT  72=  0 .891556 


HCIMfNTUrt  FLUX 
<Nt/n2) 

-3.23F-02 

HUMIDITY  FI.UX 
(Kq/sec  «2> 

- 1 . 63E  05 

LAT.HEAT  FLUX 
<  Wa  1 1  s/m2 ) 

"4. 01F  01 

Si  N  . HEAT  FI  UX 
(Wat  ts/«2> 

~6 . 02E  00 

SK >  AND  SOLAR  HEAT  FLUX 
(Wat  ts/tt?) 

3.98E  02 

TOTAL  HEA 1  BUDGF T  FLUX 
(Watts/M?) 

-4.44E  02 

BOWEN  RATIO 
(no  units) 

0  .  150 


FRICTION  VELOCITY 
(Meter  s/sec  > 
t .625E-01 

SCALING  SPEC.HUMD. 
( Kg/Kg  > 

8. 183E-05 


SCAI  ING  POT  .  TEMP  . 
(Kelvin) 

2.994E-02 


ROUGHNESS  LENGTH 
(Meters) 

5 . 443E-06 


DRAC  COFF.  AT  10  METERS 
( I)  i Mens l  on  less  ) 

3  ■  4451  -04 


GENERAL  FORM:DN/DZ- 
I (N1-N2) )/ll_n(Zl/Z2>» 
( Z 1 *Z2  >1/31 

N-WIND  SPFED  (H/sec> 
Z-HEIGHT  (Meters) 
DWS/DZ-  6.10E-02 


N-SPEC. HUMIDITY  (Kq/Kg> 
7'HFIGHT  (Meters) 
DSH/D7-  2.66E-05 


N-POT.TENP. (Kelvin) 
Z-HFIGHT  (Meters) 
DPT/DZ-  9.74F-03 


GENERA1  FORM: 'N'SLOPE- 
I ( LnZl -PSI )- <LnZ2-PSI ) 1 7 
IN1-N21 

N-UIND  SPEED  (H/*ec> 
Z-HEIGHT  (N)  Vert. Aki* 
PSI-PSI1 

WS  SLOPE-  2.46E  00 

N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  6.61E  03 

N-POT. TEMP. (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

P7K  SLOPE*  1.81E  01 

N»LnTEHP • STRUC  (KxN-2/3> 
Z-HEIGHT  (M)  Vert. Ails 
PSI -NONE 

CT2  SLOPE-NO  DATA 


x  GINFRAI  CONST  ANTS : 


MISCELLANEOUS 


VON  K ARMAN 
LONS  I  ANT 
( No  uni ts ) 
0 .4 


GRAVITATION  PROF  HE 
ACCEI  ERATJON  TUP . PRANDTL 
<  M/sec  ?>  NUMBER 

9.795V  0  74 


PROFTi  E 
TUR .SCHMIDT 
NUMBFR 
0.74 


BUI  X 

SFN  HEAT 

TRANCr  CUFF 

0  9?r -03 


BULK 

MOISTURF 
TRANSF.COEf 
I . 32E  03 


AIR  DENSITY 
< Kg/e 3 ) 

1 .2230 


«  CF  NERAl  NOTE  *: 
NON! 


AIR  SPECIFIC  HEAT 
(ITcal./Kq  Kel .  > 
2.4I69E  02 


WATER  LAT.HEAT  VAP 
< ITcal  ./Rg) 

5.8931E  05 


i 


i 


m  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 
START  T IMF 
START  DATE 


7905051600 
16: 15:40  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  I  St  AND,  CAL 


ESTIMATED  01 LROMETE UROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(C**lSJU5> 
14.160 

HEIGHT 

10.00 


WIND  SPEED 
(Meter /*ec ) 
9.15 

POT .TEMP . 

(Celsius) 

1  4  .  258 


DEW  POINT 
(Celsius) 
10.36 

VIR . TEMP . 
(Celsius) 
15.514 


V.  POT. TEMP . 

(Celsius) 

15.612 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AUER AC I NG  PERIOD:  30  Min 


TEMP.STRUC.  BAR. PRES. 
(Kel.*M-?/3)  (Millibar) 
NO  DATA  1013.80 


BULK  NT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13,594  0.565 


POT-UT  TEMP 
(Kelvin) 
0.663 


ABS. HUMID . 
(Kq/«3> 

9. 4BBE-03 


REL .HUMID. 
(Percent ) 
77.  B9 


SPEC. HUMID. 
(Kg/Kg  > 


7.755E-03 

BUI  K  AERODYNAMIC  CAtCUSATJONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHF  ET  AL,1978>: 


VAP .PRES . 
(Hi  1 libar s ) 
12.581 


INFFRRED 

STABILITY 


FLUX  PARAMETERS 
<+=*UP,-=DOWN> 


INFERRED 

SCALING  PARAMETERS 


VIR-WT  TEMP 
( Kelvin ) 

1  ,920 

S  .VAP .PRES. 
(Millibars) 
16.152 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V. POT-UT  TEMP 
(Kelvin) 

2.018 

REF. INDEX 
(Kel . kM-2/3  > 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( +-S table, ~*Un stable) 
0.013  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GHH*(Z1*Z2)l/2 
12.99 

Z/l  AT  GMH 
0.019 

Z/L  AT  10  METERS 
0 . 015 

MONx.,  HOV  LENGTH 
(Meters) 

6.798E  0? 


MOMFNTUM  FLUX 
(Nt/n2) 

-l .26E-01 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2.77E-05 

L AT. HP  AT  FLUX 
(Uatts/»2> 

6.83E  01 

SFN.HEAT  FLUX 
(Wat  ts/«2> 

-4.44F  00 

SKY  AND  SOLAR  HFAT  FLUX 
( Wa t  ts/n2) 

-3.98E  02 

TOTAL  HEA I  BUDGET  FLUX 
(Uatts/n2> 

-3.34E  02 

BOWEN  RATIO 
(no  unit<») 

-0 . 065 


FRICTION  VELOCITY 
(Meters/sec ) 

3.215E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.036E-05 

SCALING  POT. TEMP. 
(Kelvin) 

I  . 1  15E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 034E-Q4 

DRAG  COEF. a,  MdERS 
(Dinensionless) 

1 . 234E-03 


WITH  LONG.  VELOCITY 
(he ter 2/ sec 2  > 

-1 . 034E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

2 . 768E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec  > 
-3.586E-03 


AIR  DENSITY 
(Kg/«3 ) 

1.2235 

AIR  SPFCIFIC  HEAT 
(ITcal ./Kg  Kel .  ) 
2.4168E  02 

WATER  LAT.HEAT  VAP. 
(ITcal . /Kg) 

5 . 8931 E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill ibar ) 

1 5 . 588 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3> 

1  .  178E-02 

BAR. PRES. AT  WT  LEv_ 
(Mi  1 libar ) 

1015.00 


MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAME ICRS  LISTED  IN  PFRCFNI  MF  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
In.  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


CRAu  .•  .CH. 
NO. AT  GMH 

Z/l 

AT  )  DM 

MOMFNrUM 

FLUX 

l AT .HEAT 
FLUX 

SFN.HEAT 

FLuX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUM  1 D l T  Y 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

105% 

198% 

135% 

121% 

97% 

5% 

12% 

217% 

68% 

53% 

29% 

88% 

135% 

181% 

205% 

46% 

45% 

133% 

5% 

B% 

179% 

23% 

68% 

156% 

43% 

40% 

CONTINUED  BELOW 


RUN  NUMB!  R 
STAR!  1 1 ME 
MARI  DA  IE 


7905U516UO 
16:15:40  PS  I 
5  May  1979  (DAY  125) 


H/  INF  SURFACE  LAYER 
SKL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE;  11  JUN  19R0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOS  1 1 E  PRI1F  ILF.  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMI  NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


FLUX  PARAMETERS 

STABTI  ITY 

<  +=UP , -=DOWN> 

SCALING  PARAMETERS 

C.RAD. RICHARDSON  NUMBER 
(+*5table,-* Unstable) 
0.061  10.021  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH* ( Z1  »Z2 ) I /2 
12.99 

Z/L  AT  GhM 

0.110  (0.021 

Z/L  A 1  10  MET  F  RS 
U.085  10.021 

MONIN -OBUKHOV  LENGTH 
(Meters  > 

1 . 1 78E  02 


MOMENTUM  FLUX 
(Nt/n2) 

-1.03F-01  (6.0E-02) 

HUMIDITY  Fl.UX 
(Kg/sec  «2) 

1.57F-05  18.0E-061 

LAT.HEAT  FLUX 
(Wat  ts/*2> 

3.87F  01  (2.0E+OI1 

SEN. HFAT  FLUX 
<Uatts/«2> 

-5.36E  00  (3.0r*00l 


TOTAL  HFAT  BUDGET  FLUX 
(Wat  ts/ni’  > 

-3  7RF:  02  (3.8E+011 

BOWEN  RATIO 
(no  units) 

0.032  (0.081 


FRICTION  VELOCITY 
<  Meter  s/sec ) 

2 . 81 ?F -0 1  (6.0E-021 

SCALING  SPFC. HUMID, 
(Kq/Kg  > 

1  . 525E -  05  (3.0E  051 

SCA(  INC  POT. TEMP. 
(Kelvin) 

2.701E-0?  I2.0L-021 

ROUGHNESS  LFNCTH 
( Meter* ) 

7.119F-05  (6.0E-051 


SKY  AND  SOI  AR  HEAT  FLUX  DRAG  COEF.AT  10  MFTERS 
<Watts/n2>  (Meter*) 

-3.98E  02  ( ? . OF  +01 )  l.03tt  (M  (4.0E-041 


DIF  FERENCF  BETWEEN  THF  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIOHTFD  COMPOSITE  VALUE  OR  MFASURF MFNT  UNCFRTAINTY  VAI  UE  (WHICH  P VFR  ABSOLUTE  VALUE  IS  LARGFR).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  ■♦or-*: 


GRAD. RICH. 

Z/L 

MOMFNTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAI  HFAT 

BOWFN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH . 

DRAG 

NO. AT  CMH 

AT  I0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

64% 

81% 

51% 

154% 

15% 

0% 

15% 

135% 

32% 

256% 

42% 

73% 

4«?% 

END  OF  DATA  RUN 
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MAH INE  SURFACE  LAYER  MI CRQNt  TEORQLOCICAL  EXPERIMENT 

NAVAI  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINF  ATMGSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISI  AND ,  CAl  IF  URN  I A 

*  *  »  *  M1CROMFTEOROLOGICAI  DATA  •  •  •  * 


RUN  NUMBER:  79Q505t630 

START  TIME:  16:46:  0  PST 

END  I IME:  17: 16: 10  PST 

START  DATE;  5  May  197?  (DAY  125) 

•  ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC  >  i 

No. 00  No. 01  No  0?  No . C3  No. 04 

VOLT. REF. A  fF  MP  .  STRtlC .  I  TEMP  . SI RUC  .  2  DEW  POINT!  D*W  P0INT2 

6.205  0.001  0.001  5.246  5  167 

No.  10  No  .  1 1  No. 12  No. 13  Nit. 14 

EMU  K  UT  TEMP  AC  FREQUENC  Y  A(  VO!  TACF  MANUAl  FlAC  ZERO  REF. 

3.8VQ  3.S36  2.522  0.001  0001 

*  DIGITAL  CHANNEL  RAW  DATA  (AVERACF):  ESCARPMENT  DATA,  FI El  D  CA 

No  .  1  No. 2  UPWIND  NFAR  UPWIND  LAND 

AIR  TEMP .  1  AIR  TEMP  ?  HE IGHT/LENGTH  PATH(Meters) 

1411  141421  1421  14138B  0.157  V0 

•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSl  ATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOI  T  .REF . DF.V  VOI.I. REF. DFV 

(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No . ) . 0C5V) 

0  0  180  0  0 

*  OBSERVED  MICROMETEOROl  OCICAl  PARAMETERS  (INCLUDING  THE  ABOVE  CAL 

AIR  TEMP. I  WIND  SPFFD1  DEW  POINT1  TFMP.STRUC.l 

(Celsius)  (M*t*r/»*r.  )  (Celsius)  (Kel.xH-2/3) 

14. 142  10.16  11.00  NO  DATA 

ATR  TEMP. 2  WIND  SPEED?  DEW  POINTS  TFMP.STRUC.2 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-?/3) 

14.139  9.49  10.47  NO  DATA 

»  CALCULATED  M ICROMETEUROLOG 1CAL  PARAMETERS: 

HEIGHT,  Z1  POT. TEMP. 1  VlR.TENP.l  V. POT. TEMP. 1  ABS. HUMID. 1 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kq/«3> 

18.35  14.322  15.556  15.736  9.B91E-03 

HEIGHT,  Z2  P0T.TFMP.2  VIR.TFMP  2  V. POT. TEMP. 2  ARS  HUMID.? 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/«3> 

9.20  14.229  15.504  15.594  9.559E  03 


PRINT  BAIL:  It  JUN  I960 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Hin 
DATA  AVf  RAGING  PERIOD:  30  Min 
NOMENCLATURE:  l^UPPER  LEVEL,  2'LOWuR  LEVEL 


No.  05  No . 06  No. 07  No . 08  No . 09 

WIND  fiPEEDl  WIND  SPEED?  BAR.PRFS.2  SKY  RAD.  WIND  DIR. 

5276  5  047  4.851  2.10’  4.617 

No  . 15  No  .  16  No . 17 

SPARE  A  SPARE  B  VOiT.REF.B 

0.00!  0.001  6.205 

-  IBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 

DP  1 1  CAL  DPPFCAL  WTRFCAL  US1FC  US2EC 

(Volts)  (Volts)  (Volts)  (Coeff.)  (Coeff.) 

-0.009  0.000  0.000  0.993  Q.95V 


ZFRO  RFF.DFV  AC  VOI  T. FLUX  AC  FREQ . FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No.). 002V)  (No . >5V>  (No.)lHt)  (VAC)  (Hi) 

0  0  0  115.2  59.84 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

WIND  DIR.  BAR. PRES. 1  SKY  RAD.  BULK  WT  TEMP  MF AN  AIR  1EMP 

(Deg, True)  (Millibar)  (Watt/n2)  (Celsius)  (Kelvin) 

302.0  1012.63  -2.93E  02  13.535  2B7.3U0 

TIDE  TABLE  BAR . PRFS . 2 
(Meter  MSL )  (Millibar) 

0.32  1013.73 


REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l  5.VAP.PRES.1  REF. INDEX  1 

(Percent)  (Kq/Kq)  (Millibar)  (Millibar)  ( Kel . xH- 2/3 ) 

81. 3H  8.095E-03  13.115  16.115  NO  DATA 

REl.. HUMID. 2  SPFC  .  HUMID  .  2  VAP.PRES.2  S  .  VAP  .  PRES  .2  RcF.INDfX  2 

(Percent)  (Kq/Kq)  (Millibar)  (Millibar)  (Kel . xM-?/3 > 

78.58  7.R13FU3  12.674  16.129  NO  DATA 


*  CONTINUED  BClOU 


PRINT  DATE:  1 1  JUN  1980 

RUN  NUMBER:  7905051630  MARINE  SURFACE  LAYER  DAI  A  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  TIME:  16:46:  0  PST  NRl  MICROME  TFOROl  OGY  DATA  AVERAGING  P  F.  R T  O  P  :  30  Min 

START  DATF :  5  May  1979  (DAY  125)  CAN  NICOLAS  ISLAND,  CAL  NOMENCLATURE:  l^UPFER  LEVEL,  2^LOWER  LEVEL 

«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CAl  CUl  ATED  VAI  UFS  ( BUSINGER ,  t973)  : 

FLUX  PARAMETERS  PROFILE  SLOPES 

STAB II  I T Y  ( ♦■UP , - *DOWN >  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  (+=INCR . WITH  HEIGHT > 


GRAD. RICHARDSON  NUMBER 
( ♦aStable, -  = Unstable) 

0  063  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=( Z1 */2> 1/2 
12.9? 

Z/L  AT  GMH 
0  116 

Z/L  AT  10  ME  TFRS 
0 . 090 

Z/L  AT  Zt 
0.164 

Z/L  AT  Z? 

0  .  082 

MON IN- OBUKHOV  LENGTH 
(Meters  > 

I . 1 17E  02 

PSI1  AT  Zl=  -0 .772255 
PSll  AT  72-  -0.387179 
PSI2  AT  Z1*  -1 .043587 
PSI2  AT  Z2*  -0.523215 


MOMENTUM  FLUX 
<N  r/*2) 

-7.65E-02 

HUMIDITY  FLUX 
(Kq/sec  «2> 

-  1 . 85E -  05 

LA  T . HEAT  FLUX 
(Wat  ts/n2> 

9.50E  01 

SFN.HEAT  FI.IJX 
(Wat  ts/«2> 

- 1 . 28E  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat ts/«2> 

-2.93E  02 

TOTAL  HFAT  BUDGET  FLUX 
(Watts/M?) 

-4.01E  02 

BOWEN  RATIO 
(no  units ) 

0.135 


FRICTION  VELOCITY 
(Meter  s/sec ) 

2 . 50 1 E-0 1 

SCALING  GPFC.HUMD. 
(Kq/Kq  > 

I .260E-04 


SCALING  POT.  TEMP. 
(Kei vin ) 

4. 150E-02 


ROUGHNESS  LENGTH 
(Meters) 

4 . 027E-05 


DRAG  COEF,  AT  10  METERS 
(I)  men  si  on  less) 

7.2S2F.-04 


CENFRAL  FORM : DN/DZ* 

[ (N1-N2) ]/[Ln(Zl/Z2)« 
(ZI*Z2>1/21 

N=WIND  SPEFD  (M/sec ) 
Z’HEICHT  (Meters) 
DWS/DZ=  7.49E-02 


N*SPEC  HUMIDITY  (Kq/Kq) 
Z*HE IGHT  (Meters) 
DSH/DZ=  3.15F-05 


N*POT . TEMP . (Kelvin) 
Z'HEIGHT  (Meters) 
DPT/DZ=  I.04E-02 


GENERAL  FORM; 'N'SLOPE* 

I (LnZl-PSI)-( LnZ2~P  SI ) 1/ 
(N1-N21 

N-UIND  SPEED  (M/sec) 
Z=HEIGHT  (M)  Vert. Am* 
PSI*PSI1 

WS  SLOPE=  1 . 60E  00 

N=SPEC. HUMIDITY  (Kq/Kq) 
Z*HF_  IGHT  (M)  Vert. Ans 
PS I =PS 12 

SH  SLOPE  =  4.29E  03 

N=POT .TEMP. (Kelvin) 

Z* HEIGHT  (M)  Vert  Axis 
PSI^PSI? 

PTK  SL  PPE  =  1 . 3  l»E  01 

N=LnTEMP  STRUC . <kxH-2/3) 
Z'HFIGHT  CM)  Vert  .Axis 
PSI*NONE 

CTP  SIOPE-NO  DATA 


•  GENFRAL  CONSTANTS: 

VON  KARMAN  GRAVITATION 

PROFILE 

PHOFTI.E 

BUI  K 

BULK 

MISCELLANEOUS 

CONSTANT  ACCELERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units)  <M/sec  2) 

NUMBER 

NUMBER 

transf.coff . 

TRAN9F  COEF . 

(Kq/«3> 

0.4  9 . 7959 

0 .74 

0.74 

0 .92E-03 

I . 32F-03 

1  2228 

•  GENERAL  NOTES : 

NONE 

AIR  SPECIFIC  HEAT 
(Ileal . /Kq  Kel  .  ) 
2.4172E  02 

WATER  l AT .HEAT  VAP . 
< ITt  a  1  .  /Kq ) 

5  0932E  05 


•  CONTINUED  ON  NFXT  PAGE 
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RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905051630 
16:46:  0  PST 
5  May  1979  (DAY  125) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE;  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFMP . 

WIND  SPEED 

DFW  POINT 

TEMP .STRUC  . 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-W7  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3> 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

14.139 

9.57 

10.54 

NO  DATA 

1013.63 

1 3 . 535 

0 ,604 

0 .702 

1  .975 

2.0  73 

HEIGHT 

POT. TEMP. 

VIR  .  TF.MP  . 

V. POT .TFMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC .HUMID. 

VAP  .  PRF.S  . 

S. VAP  .PRES  . 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsi us) 

(Celsius) 

<  Kg/n3 ) 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . xM  -2/3) 

10.00 

1 4 . 237 

15.510 

15.608 

9.599E-03 

78.91 

7 . 646E-03 

12.727 

16.128 

NO  DATA 

«  Bill  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ARQVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL.1970); 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

(  ♦=UP  ,  —DOWN ) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
<♦ -S t ab I e,-*Un stable) 
0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Mater)  GMH*(Zl«Z2)t/2 
12.99 

Z/L  AT  GMH 
0.019 

Z/L  AT  10  METERS 
0  .  01S 

MONIN-OBUKHOV  LENGTH 
(Maters ) 

6.895E  02 


MOMFNTUM  FLUX 
(Nt/«2> 

-1 .4IE-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

2 . 7DE- 05 

LAT.HFAT  FLUX 
<Watts/«2> 

6.66 £  0 ! 

PF N .  HEAT  FLUX 
(Uatts/«2) 

-5.1GE  00 

SKY  AND  SOI AR  HEAT  FLUX 
(Ua t  ts/*2) 

-2.93E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

-2 . 32E  02 


FRICTION  VELOCITY 
( Meters/sec ) 

3 . 401E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-6 . 487E-05 

SCAt ING  POT. TEMP. 
(Kelvin) 

1 .230E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 264E-0  4 

DRAG  COFF.AT  10  METERS 
<  1)  men  si  on  less  ) 

1 .262E-03 


WITH  LONG.  VFLOC ITT 
(Meter2/sec2> 

-1  . 156E-01 

WITH  ABS.  HUM 1  Dl  1  Y 
(Meter  Kg/sec  n3> 
2.69RE-05 

WITH  POT .TEMPERATURE 
( Meter  Kel  .  /sec  > 

-4 . 182E-03 


AIR  DENSITY 
(Kg/*3> 

1 .2233 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4169E  02 

WATER  LAT.HEAT  VAP 
(ITcal ./Kg) 

5.8932E  05 

VAP .PRES .AT  WT  LEVEL 
(Mill  ibar  ) 

15.525 

ABS. HUMID. AT  U I  LEVEL 
<Kg/ei3> 

1  .  173E-02 

BAR, PRES. AT  WT  LEVEL 
(Millibar  > 

1014.83 


BOWEN  RATIO 
(no  units  > 
-0 . 078 


*  MI-ASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  HF AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES, 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRQDYNAHIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦i)r-“: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  I0M 

flux 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

902 

1472 

1052 

932 

732 

52 

222 

1652 

532 

402 

20  2 

732 

1052 

1782 

201 X 

462 

47* 

1292 

52 

102 

1762 

232 

702 

1522 

432 

402 

«  CONTINUED  BELOW 


RUN  NUMBER:  79050S1630 

START  TIME:  16:46:  0  PST 

START  DATE:  5  May  1979  (DAY  1?5> 


MARINE  SURFACE  LAYER 
NRL  MIC ROME TF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RAIE  (ALL  CHANNELS) :  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WF.IGHTCD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASURE  MF  NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STABIl ITY 


FLUX  PARAMETERS 

(♦-UP .--DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
< ♦-Stable , --Uns tab le ) 
0.046  (0.02)  AT  GMH 

GF.OMETRIC  MEAN  HEIGHT 
(Meter)  GMH* < Z1 »72 ) 1 /? 
12.99 

Z/L  AT  GMH 
0.075  (0.021 

7/L  AT  10  METERS 
0.058  (0,021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

1 . 720E  0? 


MOMENTUM  FLUX 
(Nt /«2> 

- 1 . 22E-0 1  I6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  *?) 

5.0OE-0b  IB. BE  -  06 ) 

LAT.HEAT  FLUX 
( Ua  1 1*/«2 ) 
l  23E  01  I2.0E+0I1 

SFN.HFAT  FLUX 
(Watts/n2> 

-1  .  0 1 E  01  ( 3 . 0E^0  0 ) 

SKY  AND  SOLAR  HEAT  FlUX 
< Wat  ts/*2 ) 

-2.93E  02  (?.OE«0U 

TOTAL  HEAT  BUDGET  FLUX 
<W«tts/n2> 

2.03E  02  {  3  .  OF  ♦  0 1  1 

BOWEN  RATIO 
(no  unit*.) 

0.032  10.41 


FRICTION  VELOCITY 
( Meters/sec  > 

3.I27E-01  [6.0E-02J 

SCALING  SPEC.HUhrD. 
(Kg/Kg) 

5.644E-05  I3.QF.-051 

SCALING  POT. TEMP. 
(Kelvin) 

3.807E-0?  tP.OF-021 

ROUGHNESS  LENGTH 
(Meters) 

9.438E-05  (6. OF -051 

DRAG  COFF.AT  10  MF TERS 
(Met  ere,) 

1  1 14t  03  (4  0E-04  1 


*  DIFFERENCE  BETWEEN  TMF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  VALUES  AS  COMPUTED  VIA  I  HE  STANDARD  DEVIATION  f  ROM  tITHFR  T  Hf 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  ME ASURF MFNT  UNCERTAINTY  VALUF  (WHICH  EVER  ABCOIUTF  VALUT  IS  LARGER)  All  VAl ur S  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-". 


GRAD. RICH. 

Z/l 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD 

TOTAI  HF  A T 

BOUFN 

r  R  I  c  T ION 

SCI  SPEC 

SCL  POT 

RO'tGH 

DRAG. 

NO. AT  GMH 

AT  1  OH 

FlUX 

FlUX 

FI  UX 

FLUX 

FLUX 

RATIO 

VF  L  ()f  1 1  Y 

HUMIDITY 

TEMP 

t  ENG  1 M 

l  OEF 

572 

66X 

292 

4252 

392 

02 

322 

1312 

152 

1752 

402 

472 

262 

*  ENI  Of  BATA  RIM 
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KUN  NUMBER 
START  11ME 

end  time 

START  DATE 


NARINE  SURFACE  LAYER  HICRUMETEOROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  I  Si  AND,  CALIFORNIA 

•  *  *  «  M1CROMETEOROI  OGICAL  DATA  «  «  *  » 


79C5051 700 
17:  16; 20  P'iT 
17:46:30  PST 
5  May  1979  (DAY  125) 


PRINT  DATE:  U  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Hi n 
NOMENCLATURE :  1=UPPER  LEVEL,  2=LOWER  LEVEL 


ANm!  uc  CHONNH  RAW  DATA  (AVt'RAGF  VDC); 


Ho.  lit!  No.  01  No.  02  No.  03 

VtJlT.RfF.A  UttP.SIRUC.l  TEMP.  STRUC  .  ?  DEW  POINT! 


No. 04  No . OS  No. 06 

DEW  POINTS  WIND  SPEFD1  WIND  SPEEDS 

5. 237  5.751  5.502 


No. 07  No. 08 

BAR. PRES. 2  SKY  RAD. 
4 . 836  I . 295 


No  .  09 
WIND  DIR. 
4.573 


BUI  k  UT  TEMP  AC  FREQUENCY  AC  VO(  TACE  MANUAL  FLAG  ZERO  REF. 


No.  17 

VOLT, REF. B 
6.205 


DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

No  .  1  No.;* 

AIK  TEMP .  1  AIR  TEMP .2 
1411  140446  1421  140608 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  UPWIND  LAND  DPlFCAL 
HE IGHT/LENGTH  PATH < Meters >  (Volts) 
0.157  87  -0.009 


WS1EC 
(Coeff ■ ) 
0 .993 


*  SYSTEM  HOUSEKEEPING  PARAMETFRS  TRANSLATED  INTO  ENGINEERING  UNITS: 


WS2EC 
(Coeff .  ) 
0.959 


MANUAL  HAG  ERROR  COUNT  DATA  BASE  VOLT. REF, DFV  VOLT. RFF. DEV  2FRO  REF  . DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No. scans)  (No. scans)  (No. scans)  A(No.).OBSV)  B(Ne.>.0Q5V)  (Nc.).00?V)  (Nu.>5V)  (Nc.)lHz)  (VAC)  (Hi) 

0  0  180  0  0  0  0  0  115.2  59,85 

*  OBSERVED  M1CROME TEOROl  OGICAI.  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AiR  IEMP.1 
(Celsius) 
14.045 

AIR  TEMP. 2 
(Celsius) 
14.061 


WIND  SPEED1  DEW  POINT] 
<Meter/sec)  (Celsius) 


TEHP .STRUC.  1 
(Kel . xM-2/3) 
NO  DATA 


WIND  SPEED?  DFW  P0INT2  TEMP. STRUC. 2 
(Meter /sec)  (Celsius)  (Kel. xM-2/3) 
10.33  10.89  NO  DATA 


*  CALCULATED  M lCROMETEDROLOGICAL  PARAMETERS: 


BAR. PRES. 1  SKY  RAD. 
(Millibar )  (Wat t/«2) 


WIND  DIR. 
(Deq .True) 
300.5 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL)  (Millibar) 


8UJ  X  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.500  287.213 


HEICHT,  Zl  POT. TEMP. 1 
(Meters)  (Celsius) 

1H.35  14.224 


(Celsius) 

15.508 


V. POT. TEMP, 1  ABS.HUMID.1  REL . HUMID . I  SPEC. HUMID. 1  VAP.PRES.t  S.VAP.PRES.l  REE . INDEX  1 


(Celsius) 

15.6C8 


(Kg/n3) 

1 . 024E-02 


(Percent ) 
84.76 


(Kg/Kg) 

8.379E-03 


(Millibar) 
13  569 


(Millibar)  <Kel.xH-2/3; 
16.010  NO  DATA 


HEIGHT,  72  POT.TfHp.2  VIR . TEMP . 2  V . POT  .  TE MP . 2  ABS . HUMID . 2  REL. HUMID. 2  SPEC . HUMID . 2  VAP . PRES . 2  S . VAP . PRES. 2  REF. INDEX  2 


(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/«3> 

9.20  14.151  15.464  15.554  9.830E-03 


(Percent  > 
81  .22 


(Kg/Kq) 

8.036E-Q3 


(Mil  1 ibar ) 
13.030 


(Millibar)  (Kel . xM-2/3  > 
16.044  NO  DATA 


*  CONTINUED  BELOU 


RUN  NUMBFR;  7905051700 

START  TIME:  17;16:2C  PST 

START  DATE:  5  May  1979  (DAY  t?5> 


MARINE  SURFACE  LAYER 
NHL  MICROHE TEOROL OGY 
SAN  NICOLAS  IS1AND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) ;  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 “UPPER  LEVEL,  2=1  OWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAl  UES  (BUSINGER , 1973) : 


FLUX  PARAMETFRS 
(♦=UP,-«DOUN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
< ♦=INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 

( *-S table, --Unstable) 
0.040  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 

(Meter)  GMH=( Zl »Z2) 1 /? 
12.99 

>/L  AT  GMH 
0  .  066 

Z/l.  AT  10  METERS 
0.051 

If L  AT  Zl 
0.091 

Z/L  AT  Z2 
0.047 

MONIN-OBUKHOV  LENGTH 

(Meters) 

1 .969E  02 

PSI1  AT  Zl*.  -0.437989 

BSI1  AT  Z?*  -0.219591 

BSI2  AT  71*  -0 .591077 

PST2  AT  72*  -0.296745 


HOMFNTUM  FLUX 
(Nt/M2> 

-1 . 31 E-Q 1 

HUMIDITY  FLUX 
(Kg/sec  «2> 

-7. 54E-05 

LAT .HEAT  FLUX 
(Watts/M2> 

-1 .86E  02 

SEN . HEAT  FLUX 
(WaTts/«2l 
-1 .63E  01 

SKY  AND  SOLAR  HEAT  E LUX 
(Wat  ts/*2) 

1 . 8 1 E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/*2) 

-3.83E  02 

BOWEN  RATIO 
(no  units) 

0.088 


FRICTION  VELOCITY 
(Merer s/sec  > 
J.276E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

1 .882E-04 


SCAl  ING  POT ,  TEMP  . 
(Kel  wm) 

4.030E-02 


ROUGHNESS  LENGTH 
(Meters) 

1 . 106F-04 


DRAG  COEF.  AT  10  METERS 
( Di eens ion less) 

1 . 032E -03 


CENERAI  FORM : DN/DZ= 

[ (N1-N2) 1/11  n ( 7 1 /Z2 ) a 
<Z1»Z2)l/2l 

N-W1ND  SPEED  (H/sec  > 
Z-HEIGHT  (Meters) 
DWS/DZ=  8.30E-02 


N*SPEC. HUMIDITY  (Kq/Kg) 
Z*HE IGHT  (Meters) 
DSH/DZ*  3.82F-05 


N»POT .TEMP . (Kelvin) 
Z=HEIGHT  (Meters) 
DPT/DZ-  819E-03 


GENERAL  FORM  ' N ' SLOPE* 

1 <LnZl-PSI)-iLnZ2-PSI >1/ 
IN1-N2I 

N=WIND  SPEED  (M/sec) 

Z=HE IGHT  <H>  Vert. Axis 
PSI=PSI1 

WS  SLOPE=  1 . 2?E  00 

N=SPEC. HUMIDITY  (Kq/Kq) 
Z=HE IGHT  <M)  Vert. Axis 
PS 1=PSI 2 

SH  SLOPE*  2.87E  03 

N=POT. TEMP. (Kelvin) 

Z  =  HE IGHT  <  M )  Vert  . Axis 
PSI-P512 

PTK  SLOPE*  1.34E  01 

N=LnTEMP .STRUC . (KxM-2/3) 
Z*HEIGHT  (Ml  Ver  t  4ri? 
PSI “NONE 

CT2  SLOPE* NO  DATA 


GENERAL  CONSTANTS : 


MISCELLANEOUS 


VON  KARMAN  GRAVITATION  PROFILE 

CONSTANT  ACCnERATION  TUR  .  PRANPTI. 

(No  units)  (M/ser  ?)  NUMBER 

04  9.7959  0.74 


TUR. SCHMIDT  SEN  HF AT 


BULK 

MOISTURE 


TRANKE.COFF.  TRANSF.COEF. 


AIR  DENSITY 
<Kq/«3) 

1 . 2227 


M  NERAL  NO Tr*i : 
NONE 


AIR  SPECIFIC  HEAT 
(Heal  ./Kg  Kel .  ) 
2.4177E  02 


WATER  LAT. HEAT  VAP. 
( 1  Tea  1 . /Kg  > 

3.R937E  03 


CONTINUED  ON  NT  XT  PACT 


30  8 


RUN  NUMBFN 
STAR!  Utif 
SI  ART  DAMT 


79050S170P 
17 ; 16: ?0  PUT 
5  May  197V  (DAY  t?S) 


MARINE.  SURFACE  LAYER 
NRL  Ml CROMETE UROLOGY 
SAN  WJ  COLAS  J SI  AND,  CAL 


t.iMMAUD  Ml  (.ROME  1 E  OR  OL  DOl  CAL  PARAMETERS  AT  TEN  METERS: 


A/k  rirtP. 

If .-'IslUM 
1  4 . 057 


w t  NO  SPffU  DEW  POINT 
(rteter/str.)  (Celsius) 


TFNP.STKUC.  PAR.  PRES,  BULK  WT  Tl 

(KeV . xH-2/3)  (Millibar)  (Celsius) 

HO  DATA  1013.40  13.500 


PRINT  DATE:  >1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD:  30  Min 


HULK  W r  TEMP  AIR-WT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V-POT-WT  TEMP 


(Kelvin) 

0.558 


(Kelvin) 

0.656 


<  Kel  y  i n ) 
1 .969 


(Kel  vin) 
2.067 


POT .TEMP . 
(Celsius) 
14.157 


VIR . TEMP . 
(Celsius) 
15.469 


V.PQT.TFMP.  ABS. HUMID.  REL • HUMID.  SPEC. HUMID.  VAP.PRES. 


3.VAP .PRES.  REF . INDEX 


(Celsius) 

10.00  14.157  15.469  15. 567  9.879E-03  81.64  B.076E-03  13,095 

BUI  K  AERODYNAMIC  CAI  CUl  ATIONS  HASP  D  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.I970); 


(Kg/«3) 

9 . B79E- 03 


(Percent  > 
81 .64 


(Mil 1 ib*r  s )  (Millibars)  (Kel.xM-2/3) 


INFERRED 

STABILITY 


f. RAD.  RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
0.010  AT  CMH 

MOHtTRlC  MEAN  HEIGHT 
(Meter)  GMH«<21*Z2) t/2 
12.99 

Z/l.  AT  GMH 
0.014 

Z/L  AT  10  METERS 

0.011 

NGN IN -OBUKHOV  LENGTH 
(Meters) 

9.244E  02 


FLUX  PARAMFTFRS 
(♦*UP,  -«=DOUN) 


MOMENTUM  FLUX 
<Nt/«2> 

-1 .75E-01 

HUMIDITY  FLUX 
(Kq/sec  «2> 

2 .51E-05 

LAT.HFAT  FLUX 
(Watts/«2) 

6.20E  01 

SEW. HEAT  FLUX 

<U*tt*/rt2> 

-5.32E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/w2) 

-1 . 81E  02 

TOTAL  HEAT  BUDGET  FUIX 
(Wetts/N?) 

-1.24E  02 


INFERRED 

SCALING  PARAMF  TERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3.783E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-5.432E-05 

SCALINC  POT. TEMP. 
(Kelvin ) 

I . 1 J5E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .843E-G4 

DRAG  COEF.AT  10  METERS 
(OiMension less ) 

1 .31BE-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Nerer?/*ec2> 

-1 .431E-Q1 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  n3) 
2-514E-0S 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 
-4.294E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/*3> 

1 .2232 

AIR  SPECIFIC  HEAT 
( ITcal ,/Kq  Kel . > 
2.4174E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kq) 

5.8936E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.487 

ABS. HUMID. AT  WT  LEVEL 
(Kq/n3) 

1 . 171E-02 

PAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1014.6(1 


BDUEN  RATIO 
(no  units) 

-fl . 086 

nFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-"i 


CR AD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

912 

1282 

982 

812 

682 

52 

392 

1492 

492 

322 

192 

692 

V8Z 

1872 

?062 

462 

502 

1342 

52 

132 

1842 

232 

>32 

1572 

432 

402 

CONTINUED  BELOW 


RUN  NUMBER:  7905051700  MARINE  SURFACE  LAYER  PRINT  DATE;  11  JUN  1980 

START  TIME;  17; 16:20  PUT  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  5  May  1979  (DAY  125)  SAN  NICOLAS  ISLAND,  CAl  DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFIT E  AND  BLN  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 


MAB  II  IT  Y 

FLUX  PARAMETERS 
(♦=UP  ,-=POUN> 

SCALING  PARAMETERS 

C* AD. RICHARDSON  NUMBER 

MOMFN TUM  FLUX 

FRICTION  VFLOC1TY 

( ♦ -Stable,  -Unstab  1 e) 

(Nt/n2) 

(Meters/sec  > 

0  .  030  1  0  021  AT  CMH 

-1.61E-01  [ 6 . GE -  02 1 

3.621F-01  16.0F.-021 

GEOMETRIC  MFan  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID, 

(Meter)  GMH  -  ( 71*72)1/2 

(Kq/sec  m 2) 

(Xq /Kq) 

12.9? 

-1.33E-05  18.0E-061 

1.144F-04  I3.0E-051 

Z/L  AT  GMH 

LAT .HEAT  FLUX 

SCALING  POT , TFMP  . 

3 . 046  I 0 . 02) 

(Watt  s/«2 ) 

(Kelvin) 

// L  A1  10  METERS 

-3.28F  01  12.0F+011 

3.712E-02  1 2 . 0E-Q2  J 

0.035  in. 021 

sfn.hlat  FLUX 

ROUGHNESS  LENGTH 

(Wat  t  */n2 ) 

(Meters) 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-l  .2 6E  01  1.3,  0  E  ♦  0  0  ) 

1.56CE-04  I6.0E-05) 

2.82IE  0*’ 

SKY  AND  SOLAR  MF  AT  Fl  UX 

DRAG  COEF .AT  10  METERS 

<Watt*/n2) 

( Meters ) 

-  1 .8 IE  01*  l?.0E+0 11 

».«i3SL-W3  f  4  ,  OE  -04  I 

TOTAL  HEAT  BUDGET  FLUX 
(W*Tfs/rt?) 

1  .90F  02  (  3  .  OF  ♦  0  1  J 


BOWEN  RATIO 
(no  units) 

0  010  (0.081 


.  0  f  f  FERENC)  BF.TWtfN  (Hr  PROF  JIF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  TMF 
,  Ll  NF  WEIGHTED  COMPOSITE  VALUE  OH  Mf  ASURf  MF  NT  UNCERTAINTY  VALUE  (WHICH  F.VFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
I  1ST  ED  IN  PF.RCFNT  DIFFERENCE  AND  ARE  "♦or-": 

GRAD. RICH  7/1  MOMFNTUM  l  AT. HEAT  SEN. HEAT  SKY  RAD,  TOTAl  HEAT  BOWEN  FRICTION  SCL.SPEC  SCL.POT.  ROUGH.  DRAG 

Nil.  AT  i. MM  A1  1 0M  Fl  l|X  FLUX  Ft  UX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF  . 

532  582  142  1892  462  0  2  762  1092  72  1142  492  242  132 


*  END  OF  DATA  RUN 
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MARINE  SURFACE  (AYER  MICROMFTEOROL OCICAi  EXPfc.RlM( NT 


NAVAi  REi»f  ARCH  L  ADORATURt 
ATMOSPHERIC  PHYSICS  BRANCH 
MAH  1  HE  A 1  MOSP  HfltiL  VU  St  AH  V  M  ST  A 1  I  UN 
SAN  NiCOiAS  IbtANP,  CALIFORNIA 

*  a  a  a  fllCHOME  U  UKUI  UG1CA1  DA  I  A  a  a  *  * 


RUN  NUMBER: 
START  T InE : 
END  TIME 
START  DAH 


7905051730 
17:46:40  PST 
18:16:50  P3T 
5  May  1979  (DAY 


125) 


ANALOG  CHANNEL  RAW  DATA  (AVERACF  VDC): 


PRINT  DAM  1  1  JUN 

DA)  A  CAME  I  I  NT.  HA  If  i  Al  L  *  MANNI  I  ... »  :,/nrn 
DATA  AVFRACInC  PERIOD  3C  Min 
NOMENCLATURE  1-UrPtK  L  E  Vf  I  ,  1  I  UWfcR  IE.VEI. 


No  .  no 

VOLT. REF .A 
6.205 


No. 01  No . 0?  No. 03 

IFMP  .  STRUC  ,  1  TEMP  .  STRUC  .  2  DF  W  HOINT1 
0.001  0.001  5. 476 


No  (l  4 

DtU  POINT'* 
5.307 


Nc  .  U5 

WIND  SPF  ED ! 

5.063 


N  o  .  U  6  No  07 

WIND  SPF  f  D?  PAR  PHf  S 
5  6*S  4 . B3C 


No  08 
SK  T  RAD  . 
0.600 


No  .  10 

No.  11 

No  .  12 

No  .  13 

No  1  4 

N  o  .  1  5 

N  c  .  I  6 

bulk  wr 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUA)  FLAG 

ZERO  RTF 

SPARE  A 

\jPAKl  B 

3. 780 

3.867 

2.519 

U  .  001 

0  30  1 

0  00  1 

0  3  11 

B 


DIGITAL  CHANNEL  RAW  DATA  (AVERACF): 


ESCARPMENT  data. 


F  TLLD  (  Al.  I  BRAT  ION  AND 


WIND  SPf  !■ 


t  SCAR  P  Ml  NT  CORREFI IONS' 


No. I  No. 2 

AIR  TEMP  .  1  AIR  TFMP .? 

1411  138562  142!  13H950 


UPWIND  NFAR  UPWIND  I  AND  DPIFLAi 
HF  I CHT/LENCTH  PAIHifleters  i  (Volts) 
0.125  64  O . 0  O V 


dp:  f  f  ai 

i Uo I  1 s  I 
!)  .  10  0 


U1  El  L  Ai 

<Vf Its  » 

0  .  ii  il  l) 


US  1  I  I 


M.iplf  t 

U  .  R95 


No  09 
WIND  DIR. 

4  46’! 


.  L 

<:«ff  .  ) 

.S..9 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENG  INF  F  R INC  UNITS: 


MANUAL  FI  AG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT  .  REF  .  DF.V  VOLT  REF. DIM  /PRO  RFF.DFV  Al  VWT.fLU*  AC  FRFQ.FlUK 
A ( No . > . 0  05V )  EUNc .  > . 005V)  (No.).0R7V)  (No.)5V>  (Nc.MHri 

0  0  0  II  0 


AC  VUI.T ACL 
(  UAL  ) 

115.2 


Al  f«EWL>l  NCY 
■Hz  ) 

S9  87 


OBSERVED  MICWOMF  TEORO*  OGICAL  PARAMETERS  (INCLUDING  THF  ABOVf  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENCINlFRINf.  U«ITS: 


AIR  TEMP . 1 
(Celsius ) 
t  3 . 856 

WIND  SPEED 1 
(Meter/sec ) 
11.31 

DEW  POINI1 
(Celsius) 
12.07 

TEMP .STRUC . 1 
(Kel . xM  -2/3) 

NC)  DATA 

WIND  DIR. 

( Deg  True) 
296. 6 

BAR .PRES  1 
( Mi  1 1  ittar  ) 
1012.31 

SKY  RAD. 

( Wat t/n? ) 

- B . 37E  0 1 

BULK  WT  TFMP 
<Celsi us  > 

1  3 . 435 

Mi  AN  AIR  TEMP 
(Kelvin) 

28V . C3G 

AIR  TEMP. 2 
(Celsius) 
13.095 

WIND  SPEED? 
(Me ter /sec ) 
10.73 

DEW  POINT? 
(Celsius) 

11.31 

TFMP .STRUC  2 
(Kel . xM-2/3) 

NO  DATA 

TIDE.  TABLE 
(Meter  MSL> 

0 . 39 

BAR  PRES .2 
( M  i  1 1 1  b  a  r  ) 
1013.41 

CALCULATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP . 1 

(Celsius) 

14.036 

VIR .TFMP . 1 

(Celsius) 

15.373 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (K«j/«3) 

15.553  1.062E-02 

REL  . HUM J  D  1 
(Percen t ) 

88. 96 

SPE  C . HUMID 
( Kq/Kq  ) 

8 . 69 1 F -  0  3 

1  VAP.PRFS.1 

(Mill  1  bar ) 

14  071 

S.VAP  PRES. 1 
iM  j  1  1  it  a  r  ) 
15.814 

RtF.INDLX  1 
>  Kel . »M  2, '  ’ 

*  0  DAI  A 

HEIGHT,  Z2 
(Meters) 
9.20 

POT . TFMP .2 

(Celsius) 

13.985 

VIR. TFMP. 2 

(Celsius) 

15.337 

V. POT.  TEMP. 2  A  E«P  .  HUMID  .  2 
(Celsius)  (Kg/rvSr 

15.427  1.0  HE- 02 

RFI.  .HUMID  ? 
(Percent ) 

84  41 

SPEC. HUMID. 
(Kg/Kq  > 

B . 263F - 'J 

2  VAP . PRl  S.P 
(Mil  1 ibar  i 

1 3 . 3«6 

S.VAP  PRES.;.* 
(M  (  1  1  *b.tr  > 

15  87  1 

RLF  INDEX  P 

(Kel  .  »  M  -  ;* '  1  > 
NO  LATA 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905051730 
17:46:40  PST 
5  May  1V79  (DAY  125) 


MARINE  SURFACE  l- ACER 
NR l  MICROMETfORUl  OCT 
SAN  NICOLAS  ISIP-ND,  CAL 


PRINT  DATE:  11  TUN  1900 

DATA  SAMPLING  RATE  <  Al  L  (  HANNM  S>  n/Mjm 

DATA  AUER  AC.  I NG  PFPIOD,  30  Min 

NOME  NCl  A 1  UH  F.  :  1  -  L!PPf  R  LEVEL,  2-LOWFR  LEVEL 


PROFILE  CAL  CUI  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CUlATED  VALUES  ( BUS I NCEK ,1973) : 


STAPH  ITY 


(.RAD. RICHARDSON  NUMBER 

(+-S  Table, --Unstable) 

0  .  045  AT  CMH 

GFUMETRIC  MF AN  HFIGHT 

(Meter)  CMH - ( 71 »Z? ) 1 /2 
12.99 

//L  AT  GMH 
0  .  076 

Z/L  AT  10  MFTERS 
0  .  058 

Z/L  AT  Z1 
0,107 

Z/L  AT  Z2 
0  .  054 

MON  I  N  -OBUKHOV  I  F.NGTH 

( Meter  s  > 

1 . 7 1  BE  02 

PSIl  AT  Z 1 =  ~ 0 .502106 

PSIt  AT  Z?  =  '0.251737 

PSI2  AT  Zt-  -0 .678521 

PSI2  AT  72=  0  .3411 185 


FLUX  PARAMETFR?* 
<«-=UP,-=DOWN) 


MOMENTUM  FI  UX 
(Nt  /r<2> 

-7.59c -02 

HUMIL  1 Y  flUX 
(Kq/sec  «?) 

-6. BSE -05 

LAT.HEAT  FLUX 
(Wat  ts/«2) 

-1.69F  02 

Fif  N  .  HEAT  Fl  HX 
<  Ua 1 t  s/n? ) 

-B.25E  00 

SKY  AND  SOLA'  HEAT  FLUX 
( Wat  ts/«2> 

- P . 37E  01 

TOTAl  HEAT  BUDGF T  FLUX 
( Wa  1 1 s/m? ) 

-2.61F.  02 

BOWFN  RATIO 
<nn  umv;.) 

0 . 049 


SCAI  INC.  PARAMETERS 


friction  VELOCITY 
( Meters/ser ) 

2 . 491 E -01 

SCALING  SP1C.HUMD. 
(Kg /Kg > 

2.24ME-04 


SCAT  ING  POT  TEMP . 
( Kel win) 

2 . 673E-02 


ROUGHNESS  LENGTH 
(He  ter  s> 

3- 96^1 -05 


DRAG  COEF .  AT  10  HF  TENS 
(I)  mens  ion  I  ess) 

S.7021  U  4 


PART  I  Al  DFRIVA1IVFS 


(.FNERAI  FPRMDN.D7- 
I  (N1  -N?>  ]/|l  r.(/l  /Z?'« 

<Z1«Z2H  '21 

N-WIND  'PIEI)  :«/*.<*!  . 
/“HEIGHT  i Meters' 
DW5/D7 -  6.531-0? 


M  SPf  r  HUMIDITY  (fcq/Kg  > 
7  - HF  1GHT  (Meters) 

DSH'D/  4  7/F  -05 


NPOT  TEMP  UpUifi) 
7 -  HI  IGHT  i  Meters) 
DPT/DZ  *•  671  0  3 


PRO!  IlE  SI  UP  EG 
(♦  =  inl:r  .with  hf  id  r ) 


GIMRAI  FORM:  N'SlOPE- 
I  ILnZl  PSD-  (lnZ2-PSl  )  I 
INI -N2  r 

N ~  WIND  SPEU)  <  M/srt  > 
/“HEIGHT  iM>  Vert  A.»% 

wr.  slope  -  i  6i  r  on 

N  SP[l  HUMIDITY  <Kq/Rq> 

7  HF  I  GMT  l  M )  Vert  Aus 
PST  *PS1? 

*>H  M.PPF  2  4(11  0  3 

N~P  OT  T 1 MP  (Reivin' 

/  •  HE  1T.MT  .  M  >  Ver  t  Ails 
PS  I  - P S I  7 

»’  T ►  M  OPE  2  O  'f  01 

N  -  Ln  T  (  MP  STRUC  H(»M-2/3’ 
7  -  Hf  I  (.Hi  i  M  >  Ver  t  A«  i  s 
PS  I  =NONl 

CT.’  SLOT** .  =NO  DATA 


GENERAL  CONSTANTS: 


r  SCELLANf OU5 


VON  K ARMAN 

GRAVITATION 

PROF ILE 

PROF  1.1  E 

BUF  K 

BULK 

CONSTANT 

ACCELERATION 

TUR .PRANDTL 

TUR .SCHMIDT 

SEN  MEAT 

MOISTURE 

AIR  DE  NS  I  1 

(Ns  units) 

<rt /«ipc  ?) 

NUMBER 

NUMBF  R 

TRAN5E  .1  OFF  . 

THANSF  COEF 

t«q'*3> 

0.4 

9.7959 

0 . 74 

0.74 

0 . 9?E -03 

1  .  32f  -  03 

1  2231 

GENERAL  NOT!  3 : 
NONE 


air  spt  i  t nr  Hf  AT 
'Dial  /K  q  lie  1  .  > 
41  HU  0? 


UA T f  p  l  AT  ME  A  T  VA' 
<  I  It  al  /Hq  ) 

5  ftV47*  l*r. 


CONTINUED  ON  N1X1  PAGE 
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RUN  NUMBER:  7905051730 

START  TIMfci  17:46:40  PST 

START  DATE:  5  Hay  1979  (DAY  125) 


MARINE  SURFACE  LAYER 
NRL  MICRONETEUROLOCY 
SAN  NICOLAS  IRIAND,  CAt 


PRINT  DATE :  1 1  JUN  198C 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  HICRUrtF  TFOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP. 

WIND  SPEED 

DEW  POINT 

TFMP.STRUC. 

BAR . PRFS 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel - »M-?/3> 

(Ml  1 1 \b4r ! 

13.890 

10.80 

11.40 

NU  DATA 

1013.3? 

HEIGHT 

POT. TFMP. 

VIR  .TFMP  . 

V  POT  .  TFMP  . 

ABS  HUMID 

(Meter*) 

( Cel e i us) 

(Celeius) 

(Celsius) 

(Kg/n3) 

10.00 

13  980 

15.341 

15.4  (9 

1  .  017E-02 

BUI K  WT  TEMP 

AIR-WI  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V  POT-WT  TEMP 

(Celsius) 

(Kelvin ) 

(Kelvin) 

( K el v in) 

(Kelvin) 

13.435 

0 .455 

0  553 

1  .906 

2.004 

RFl .HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S.VAP  PRES. 

REF .INDEX 

(Percent  > 

(Kg/Kg) 

(Millibar*) 

(Mill ibar*) 

(Kel . *M-2/3) 

84  95 

8. 314E-03 

13 . 476 

15  864 

NO  DATA 

»  Bill  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIFHE  ET  At, 1970): 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFERRED  INFFRRED  MEAN  VERTICAL 

(♦-UP  , --DOW). .  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
< ♦-Stable, -* Unstable) 
0,007  AT  GMM 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CHH-<Zl«Z2)t/2 
12,99 

Z/L  AT  CMH 

0.010 

Z/L  AT  10  METERS 
0  .  008 

MONIN-OBUKHOV  LENGTH 
(Meters) 

1 ■ 298E  03 


MOMENTUM  FLUX 
(Nt/m2> 

-I . 9?E -  0 1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

2. 12E-05 

LAT.HFAT  FLUX 
(Watts/ m2) 

5.23E  01 

SEN,  HEAT  FLUX 
<W«tt«/M2) 

-4.33E  00 

SKY  AND  SOLAR  HFAT  Fl’> 
(Wat  ts/n2> 

-0.37E  01 

TOTAL  HEAT  BUDGET  FI  .MX 

< Wat  t s/m?) 

-3 . 50E  01 


FRICTION  VELOCITY 
(Meters/sec  > 

3.957E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-4..73E-05 

SCAl INC  POT. TEMP . 
(Kelvin) 

8 .834E-03 

ROUGHNESS  LENGTH 
(Meters) 

2. 156E-04 

DRAG  COEE.AT  10  MF TERS 
(Dimensionless) 

1  .  343E-03 


WITH  LONG.  VELOCITY 
<Meter?/*ee2> 

-1  565F-Q1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

2. 1 1 7E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel . /sec  > 
-3.495E-03 


AIR  DENSITY 
(Kg/M, 3  > 

1 . 2236 

AIR  SPECIFIC  HEAT 
<  ITcal . /Kg  Kel  .  ) 
2.410OE  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5-8946E  05 

VAP .PRES. AT  WT  LEVEL 
(Millibar  > 

15.420 

ABS. HUMID. AT  WT  LEVEL 
<Kg/M3> 

1  .  166E-02 

BAR.PRF_S.AT  WT  LEVEL 
(Mi llibar  > 

1014,57 


BOWEN  RATIO 
(no  units) 
-0 . 083 


*  M) ASUREME  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


CRAD .RICH. 
NO. AT  GHH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HFAT 

FLUX 

SFN.HFAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

tax 

176% 

130% 

96% 

93% 

6X 

62% 

188% 

65% 

31% 

28% 

85% 

130% 

206% 

220% 

46% 

55X 

148% 

6% 

2 1 X 

293% 

23% 

78% 

171% 

43% 

40% 

•  CONTINUED  BFl  OU 


RUN  NUMBFR 
START  TIME 
START  DATE 


79050M730 
17:46:40  PST 
5  May  1979  <  DAY  1?S> 


MARINE  SURFACE  LAYER 
NRL  MICROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PFRIOD:  30  Min 


•  COMPOSITE.  PROFILE.  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WfIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  UF  THE  CORRESPONDING  MF ASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STABIL ITY 


FLUX  PARAMETERS 

(♦■UP  ,  —DOWN)  SCAL  INC  PARAMETERS 


GRAD- RICHARDSON  NUMBFR 
(t-S  table,  --Uns  tab  > 
0.031  (0.02)  AT  GHH 

GEOMETRIC  MEAN  HE IGHT 
(Meter)  CMH*(Zl«Z2>l/2 
12.99 

Z/L  AT  CMH 
0.047  10,02) 

7/1  At  10  METERS 
0.036  10.0?) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

2.792E  0? 


MOMENTUM  FLUX 
(Nt/«2> 

-1.61E-01  I6.0E-02I 

HUMIDITY  FLUX 
(Kg/sec  m2) 

-1.16E-05  18.0E-06) 

LAT.HEAT  FLUX 
( Wat  ts/m2 ) 

-2.85F  01  [2.0E+0II 

SFN.HFAT  FLUX 
(Watt«/m2) 

-6.74F  00  [3.0E+001 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/m2) 

-0.37E  OJ  (2.0E+91J 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  t»/m? ) 

-9.33E  II  I  3. OF. +01  ) 

BOWEN  RATIO 
(no  unite) 

-0.014  [0.081 


FRICTION  VELOCITY 

( Meters/see  > 

3.57JE-01  { 6 , 0E -  0? 1 

SCALING  SP+C.HUMID. 
(Kg/Kg) 

1.487E-04  13.0E-051 

SCAL INC  POT. TEMP. 
(Kelvin) 

2.423E-0?  ( 2 . 0E-02 1 

ROUGHNESS  LENGTH 
<  Met ere ) 

I  , 564E-04  C  6 . 0E-051 

DRAG  COFF.AT  10  METERS 
(Meters) 

). 1601-03  I4.0F-04) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MF  ASURFMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  l ARGFR > .  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  -tor-*: 


GRAD. RICH. 
NO. AT  GHH 

Z/L 

AT  ION 

MOMENTUM 
FI  UX 

l AT , HEAT 

flux 

SFN.HFAT 

FLUX 

SKY  RAD. 
FLIJX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL  POT . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

63% 

71% 

40% 

402% 

30% 

ox 

134% 

02% 

23% 

99% 

46% 

59% 

3bX 

*  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MTCROMf  TFOROl  OCICAL  EXPERIMENT 

NAVAL  RF SEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  *  »  M1CROMETEOROL  OCICAL  DATA  •  «  *  » 


RUN  NUMBER ; 

7905071400 

PRINT  DATF : 

11  JUN  1980 

SIART  1 IME : 

IT:  0:  0  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

k  Nl)  Tl*1L  : 

13:29:50  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

SIAR1  DATE: 

'»  May  1979 

(DAY  127) 

NOMFNCl  ATURE 

1 -UPPER  LEVEL,  2-LOWER  LFVEL 

AN6I  OC  CHANNEL  RAW  DATA 

(AVFHAGk  VDC) 

No  HO 

No  .  01 

NO  .  02 

No  ,  03 

No  .  04 

No  .  05 

No  .  06 

No. 07  No. 00 

No  .  09 

VOi  T  RFF  .  A 

TEMP  STRUC  . 

1FMP.S1RUC. 

2  DEW  POINT1 

DFW  POINTS 

WIND  SPFFD1 

WIND  5PFED2 

BAR. PRES. 2  SKY  RAD. 

WIND  DIR 

6.203 

0.001 

1)001 

5.127 

5-202 

6.788 

6.50  0 

4.798  6.484 

4.742 

No  .  1  0 

No  .  11 

No  .  I? 

No  .  1  3 

No  .  1  4 

No  .  15 

No  .  16 

No.  17 

BUI  K  ur  TEMP 

AC  FRFQU(  NCY  AC  VOl  TAGF 

MANUAI  FLAG 

7t RO  REF . 

SPARE  A 

SPARE  B 

VOLT .REF .B 

4  363 

3.610 

2.527 

Q  001 

0.001 

0  .  001 

3.001 

6 . 205 

DIGITAL  l-HANNF  L  RAU  DATA 

(AVtRAGF  >  : 

ESCARPMF  N  T  DATA,  FIELD  CAl 

1  BRAT  ION  AND 

WIND  SPEED  ESCARPMF NT  CORRECTIONS: 

No.  1 

No  .  •’ 

UPWIND  NFAR 

UPWIND  LAND 

OP  If CAl 

DP2FCAL 

W1BFCAL  WS1EC 

US2EC 

A  Ik  TEMk .  1 

AIR  TtMH.2 

Hi  lUHT/LENGTH 

PATH!  Meter?.) 

(Volts) 

(Volts) 

(Volts)  (Coeff . ) 

(Coeff  .  > 

1411  l 179VV 

1421  139107 

0.157 

1  47 

0 . 008 

~  0 . 050 

0.000  0  993 

0  .959 

«  SY.iTfeM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENCINFERINC  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
(No.stin'V  iHo.si  ins) 

0  0 


DATA  BASE  VOIT.REF.DFV 
(Nc. scans)  A(No.).Q05V> 
1RU  D 


VOLT  REF.  DF.  V  ZFRO  REF. DEV 
B ( No  .  ) . 005V)  (No .  >  ,002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V )  (No  .MHz) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hr) 

115.3  59.81 


«  OBSFRVE0  MICROMC TEOROLOGICAI  PARAMETERS  (INCLUDING  THE  ABOVE  CAl .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  IFhP.l 
i Ce 1  * i os  > 
13.830 

WIND  SPEFDI 
(Meter /sec  > 
13.06 

DEW  PCI  NT  1 
(Lelsi us  1 
10.30 

TFMP .STRUC . 1 
(Kel . 1M-2/3J 
NO  DATA 

WIND  DIR  . 
(Deq . True) 
306.2 

BAR .PRES.  1 
(Millibar) 
1011.82 

SKY  RAD. 

(Wat  r/«2) 
-9.04E  02 

BULK  HT  TEMP 

(Celsius) 

13.998 

MEAN  AIR  TEMP 
(Keluin) 

287 .015 

Aik  TEMP. 2 
(Celsius) 
13.911 

W  f  NO  SPEEDS 
(Me  ter /sec.  > 
12. 18 

DEW  POINTJ 
(Celsi us) 
10.39 

J TIP. STRUC. 2 
<Kei . kM-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0.55 

BAR .PRES. 2 
(Millibar) 
1012.92 

CALCUI  ATED 

Mi CROMETE UROLOGICAL  PARAMETERS: 

HtlGWT,  2\ 
Meters  > 

. .  35 

POT .TEMP . 1 

(Celsius) 

13.980 

VIR . TFMP . 1 
(Celsius) 
t5. 148 

V.POT . TEMP . 1 

(Celsius) 

15.327 

ABS. HUMID. 1 

<Kq/«3) 

9.444E-03 

REL .HUMID. 1 
(Percent  > 
79.41 

SPEC. HUMID 

(Kg/Kq) 

7.724E-03 

.  1  VAP. PRES.  1 
(Millibar ) 
12.506 

S. VAP .PRES. 1 
(Mi  1 1  ibar ) 
15-748 

REF. INDEX  1 
(Kel . xN-2/3 ) 
NO  DATA 

HtIGHT,  72 
(Meters) 
9.20 

POT.TPMP  .2 

(Celsius) 

14.001 

VIR .TFMP .2 

(Celsius) 

15.266 

V.POT . TEMP .2 

(Celsius) 

15.357 

ABS. HUMID. 2 
(Kg/n3> 

9 . 504E-03 

REL. HUMID. 2 
(Percent ) 
79.29 

SPEC. HUMID. 
(Kg/Kg  ) 
7.768E-03 

2  VAP . PRES . 2 
(Millibar ) 
12.591 

S .VAP .PRES. 2 
(Mil  1 ibar ) 
15.879 

REF. INDEX  2 
(Kel . *M-2/3> 
NO  DATA 

*  CONTINUE D  BELOW 


RIJN  NUMBER 
START  TIME 
START  DATF 


7905071300 
13;  0;  0  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROME  TfOROl  OCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-lOUER  LEVEL 


«  PROFILE  CALCUI  AT  IONS  BASF  D  ON  ABOVE  OBSERVED  AND  CAI.CULATED  VALUES  ( BUSINGFR  ,1973)  : 


FLUX  PARAMETERS 

(♦-UP , --DOWN)  SCAI INC  PARAMETERS  PARTIAL  DERIVATIVES 


PRnFILE  SLOPES 
( ♦  =  1  NCR . WITH  HEIGHT) 


r-R  AD.  RICHARDSON  NUMBER  MOMENTUM  FLUX 

( » -St able , - - IJnstab Ip )  <Nt/n2) 

0 .000  AT  CMH  -3.4RL-01 


FRICTION  VELOCITY 
<M e ter  s/sec > 
5.337E-01 


CENERAL  EORM  :  DN/D7- 
I (N1 -N2 )  J  / 1 L  n  (  Z 1 /72 ) » 
(Zl«Z2)t/21 


GENERAL  FORM: 'N'SLOPE* 

I <LnZl-PSI)-<LnZ2-PSI) 1/ 
IN1-N21 


CFOMETRtC  MEAN  HEIGHT 
(Meter)  CMH- (71*72) 1 /? 
12.99 

7/ L  AT  GMH 

-n .  oi  i 

Z/L  AT  10  MFTEkS 
-0 .008 

Z/L  f  T  71 

-u.nr> 

7/L  AT  Z2 
0  .  008 

MON  IN-  OBUKHOV  I.  F  NO  t  H 
( Merer  s  > 

-1 . 2 1 3E  03 


HUMIDITY  FLUX 
(Kq/sec  *2) 

4 . IDE-05 

LA  I  .HEAT  FLUX 
<Watts/n2) 

1  .  0  3E  02 

Sf.N  .  HEAT  F  I  UX 
(Uat  ts/«2> 

i  he  oi 

SKY  AND  SOLAR  HEAT  FLUX 
< Wit  ts/n2> 

9.04E  02 

fOTAI  HEAT  BUDGF  T  FLUX 
( Ua  t t  s/e? > 

-7.90F  02 


SCALING  SPEC . HUMD . 
(Kg/Kg  ) 

-6.41 0E-05 


SCALING  POT.  TEMP. 
(K*l  w  m) 

-1  .  6B7E-0? 


ROUGHNFSS  LENGTH 
( M*  ten) 

5 . 983K-04 


DRAG  COEF  .  AT  '.0  MFTERS 
( Dimension less ) 
l  9 1  Vk  -  0  3 


N-UIND  SPEED  <M/sec ) 
Z-HEIGHT  (Meter*) 
DUS/DZ-  9.89E-02 


N-SPECHUMIDI , Y  (Kq/Kq> 
Z-HEIGHT  (Meter*) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meter*) 
DPT/DZ-  -2.35E-03 


N-UIND  SPEED  (M/**c  > 
Z-HEIGHT  < M >  Vert. An* 
PSI-PSIl 

US  SLOPE*  7.50E-01 

N-SPEC. HUMIDITY  <Kq/Kq) 
Z-HF.IGHT  (M)  Vert. An* 
PSI-PSI2 

SH  SLOPE*  -0.43E  03 

N=POT . TEMP . (Kelvin ) 
Z-HEIGHT  (M)  Vert. All* 
PSI-PSI2 

PTK  SLOPE*  -3.20E  0) 

N-LnTEMP . STRUC . (K«M~2/3> 
Z -HEIGHT  < M )  Vert. An* 
PSI-NONE 

CT2  SLOPE -NO  DATA 


PS  1 1  AT  71  = 
PS  I  I  AT  72  - 
PM 2  AT  21* 
PSI2  AT  72- 


0 . 053096 
0  .  027470 
0 . 0324 13 
:»  .  016640 


BOUFN  RATIO 
(nn  unit*) 
0.108 


»  GENFPAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITAT ION 

PS.  FIl  E 

PRPFH  E 

BUI  K 

BULK 

CONSTANT 

ACCFI  FRf  1  ION 

TUR.PRANDTi 

TUR .SCHMIDT 

SrN  HEAT 

MOISTURE 

(Nn  units) 

(M/ser  2) 

NUMBFR 

NUMBFR 

TRANSF  .CtlFf  . 

TRANSF.COEF 

0  .4 

9 . 7959 

0.74 

0 .74 

0 .92E-03 

1 . 3PF-03 

AIR  DENSITY 
<  Kg/*.3  ) 

1 . 2232 


■  r.F  NEPAL  NOTF-i: 

Accuracy  limunon  eireeded  fr  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Comp  wtat  i  oi.  e*ecuted  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Ke)  > 
2.4167E  0? 


SH  l  SH? •  ♦  /  . 0  0(  -  3  K  g /K  q 


WATER  LAT.HEAT  VAP . 
(ITcal  ./Kg) 

5.894BE  05 


«  CONTINUE D  ON  NFXI  PACE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905071300 
13:  0:  0  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRl  MICROMETEOROLOCY 
SAN  NICCHAS  IS(ANO,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


ESTIMATED  MICROMETFOROt OGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
13.897 


UIND  SPEED 
( Me  ter/«ser  ) 
12.28 


DFW  POINT 
(Celsius) 
10.38 


TEMP . STRUC .  BAR. PRES. 

<  Kel . *M-2/3 )  (Millibar) 
NO  DATA  1012.02 


BULK  UT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.998  -0.101 


POT-WT  TEMP 
(Kelvin) 

-0 .003 


HEIGHT 
<  Meter*) 
10.00 


POT .TEMP . 
(Celsius) 
13.995 


VIR . TEMP . 
(Celsius) 
15  252 


V.POT  .  TF.MP  . 

(Celsius) 

15.350 


ABS .HUMID . 

(Kq/e3) 

9.497E-03 


RFL .HUMID. 

(Percent) 

79.31 


SPEC .HUMID. 
(Kg/Kq> 
7.762E-03 


VAP .PRES. 

(Millibars) 

12.561 


BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VAt UES  AT  TEN  METERS  (FRIEHF  ET  AL.1978) 


INFERRED 

STABILITY 


M  UX  PARAMETERS 
(  +*UP , -»DOWN  > 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


VIR-WT  TEMP 
( Kelvin ) 

1  .254 

S.VAP.PRES. 

(Millibars) 

15.864 


V  .  POT -UT  TEMP 
(Kelvin  > 

1  . 352 

REF .INDEX 
(Kel .*H-2/3) 
NO  DATA 


MISCELLANEOUS 


C.RAD  .RICHARDSON  NUMBFR 
(♦-Stable, --Unstable) 
-0.003  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH=(Zt*Z2>1/? 
12.99 

Z/L  AT  GMH 
-0.004 

Z/L  AT  10  METERS 
-0 . 003 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-3.651E  03 


MOMENTUM  FLUX 
(Nt/«2> 

-2.66E-01 

HUHIOIIY  FLUX 
(Kq/sec  m2) 

4 . 16E- 05 

LAT.HEAT  FLUX 
(Hat  ts/«2) 

I . 03E  02 

SEN. HEAT  FLUX 
(Uatts/«2) 

2.52E  00 

SKY  AND  SOLAR  HF AT  FLUX 
(Uat  ts/n2) 

-9.04E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Watts/*.?) 

-7.99E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

4.662E-01 

SCALING  SPEC. HUM  ID. 
(Kq/Kq) 

-7.297E -05 

SCAI  INC  POT.  TEMP. 
(Kelvin) 

-4.361E-03 

ROUGHNESS  LENGTH 
(Meters) 

3 . 796E-04 

DRAG  COEF.AT  10  METFRS 
(Dinensionless  > 

1  441E-03 


WITH  LONG.  VELOCITY 
(Meter?/sec2) 

-2. 173E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  *3) 

4. 162E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel . /sec ) 

2. 033E-03 


AIR  DENSITY 
(Kg/«3) 

1 .2234 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4168E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg ) 

5.8945E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar > 

15.987 

ABS. HUMID. AT  WT  LEVEL 
<  Kg/n3) 

1  206E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1014.02 


BOWEN  RATIO 
(no  units) 
0.025 


MEASUREMENT  ERROR  ANALYSIS  OF  P AR AMFTERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-“: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SCN . HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

POWFN 

RATIO 

FRICTION 

VELOCITY 

SCL -SPEC 
HUMIDITY 

SCL -POT  . 
TEMP  . 

ROUGH. 

LENCTH 

DRAG 

COEF 

118X 

110X 

92% 

152X 

90X 

5X 

I6X 

242X 

46X 

1  06X 

44X 

66X 

92X 

17264X 

17264X 

46X 

4  42 

17192X 

5X 

43X 

17235X 

23X 

67X 

17215X 

43X 

40X 

CONTINUED  BELOW 


RUN  NUMBER; 
START  TIME; 
START  DATE: 


7905071300 
13:  0:  0  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEICHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THF  LOWFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  ) : 

FLUX  PARAMETERS 

STANII ITY  ( +=UP , -“DOWN)  SCAL ING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(  ♦‘■'Stable,  -  -Unstable) 
-0.008  10.021  AT  GMH 

GEOMETRIC  MEAN  HF.GHT 
'Meter)  CMH= ( Z1 *ZP ) 1 /2 
12.99 

Z/L  AT  CMH 

0.011  10.021 

Z/L  AT  10  METFRS 
-..008  (0.021 

MON  IN -OBUKHOV  LENGTH 
(Meter%) 

-1 . 219E  03 


MOMENTUM  FLUX 
(Nt/n2) 

-2.93F-01  C6.0E-021 

HUMIDITY  FLUX 
(Kg/«ec  n2) 

4.17E-05  t6.0E-061 

LAT.HEAT  FLUX 
<  Wa  1 1*»/«2  > 

I.03F  02  I2.0E+01J 

SEN.  HE  AT  FLUX 
( Wa  t  t«i/n? ) 

1 . 11E  01  1 3 . 0E ♦ 00 1 

SKY  AND  SOLAR  HF  AT  FLUX 
(Wat  T>/«2> 

-9.04E  02  ( 2 . 0E  +  0 1 1 

TOTAL  HF  AT  BUDGET  FLUX 
<W«tts/n2> 

-7.92E  02  l3.OE.t01  1 

BOWEN  RATIO 
(no  units-.) 

0.107  ! 0 . 081 


FRICTION  VFLOCITY 
(Meters/sec  > 

4.887E-01  E6.0E-021 

SCALING  SPEC. HUMID. 
(Kq/Kq) 

-6.955E-05  (3.0E-05) 

SCAI  ING  POT  ,  TEMP  . 
(Kelvin ) 

-1.6S4F-02  I2.0F-02) 

ROUGHNESS  LENGTH 
( Meters ) 

4.659E-04  (6.0E-05) 

DRAG  COEF.AT  10  METERS 
(Meters.) 

l.SBf.*t-u3  (  4 . 0E-04  ) 


DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAHIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCFRTATN1 Y  VALUE  (WHICH  EVF R  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARF  •♦or-": 


GRAD  RICH. 

Z/L 

MOMENTUM 

1  AT  .HEAT 

SI  N.  HE  AT 

SKY  RAD. 

TOTAI  HEAT 

BOWEN 

FRICTION 

SCI .SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

hi  1  DM 

F  t  IJX 

H  UX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1  /X 

197. 

1  L.X 

II X 

55X 

OX 

IX 

54X 

7X 

7X 

44X 

24X 

16X 

BATA  RIM 
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MARINE  SURFACE  LAYER  MI CRONE TEOROl  OGICAL  EXPERIMENT 

NAVAL  RFSFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  •  •  MICROHETEOROl  OCICAL  DATA  •  «  •  » 


RUN  NUMBER! 
START  TIME: 
END  TIMF: 
START  DATE: 


7905071330 
13:30:  0  PHI 
14:  0:  0  PST 
7  May  197?  (DAY  12/> 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPFR  LEVEL,  2* LOWER  LEVEL 


a  ANALOG  CHANNFL  RAW  DATA  (AVERAGE  VDC): 


No  ■  00 

VOLT. REF. A 
6.205 


No. 01  No. 02  No. 03 

TF.MP  .STRUC.  1  TEMP  .  STRUC  .  2  DEW  POINT  1 
0.001  0.001  5.124 


No  .  04 

DEW  P0INT2 
5.200 


No  .  05 

WIND  SPEED1 
6.474 


No  .  06 

WIND  SPEED2 
6.218 


No  .  07 

BAR .PRES. 2 
4.796 


No  .  00 
SKY  RAD 
6.201 


No. 10  No. 11  No. 12 

BULK  WT  TEMP  AC  FRFUUENCY  AC  VOLTAGE 
4.414  3.826  2.531 


No. 13  No. 14 

MANUAl  FLAG  ZERO  REF. 
0.001  0.001 


No.  IS 
SPARE  A 
0.001 


No  .  16 
SPARE  8 
0 . 001 


No.  17 

VOL  T .REF  .  6 
6.205 


a  DIGITAL  CHANNFL  RAW  DATA  (AVERAGE): 


ESCARPMENT  DATA, 


FIFLD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT  CORRECTIONS. 


No  .  1  No. 2 

AIR  TEMP. I  AIR  TEMP . 2 

1411  137776  1421  138699 


UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DPPFCAL 

WTBFCAL 

WS1FC 

HEIGHT/LENGTH 

PATH  (  Mete,-  % ) 

(Volts) 

(Volts) 

(Volts) 

(Coe** 

0  .  157 

143 

-0 .008 

-0 . 050 

0.000 

0 .993 

NO  (/? 
WIND  DIR 
4.692 


WS2EC 
(Cceff . ) 
0V.Y 


«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS; 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT.  REF.  DEV  VOLT.  REF,  DEV  ZERO  RF.F.DEV 
A( No . > . 0  05V )  B ( No .  > . 0  Q5V>  (No.). 002V) 

0  0  0 


AC  VOL  T ■ T  LUX  AC  FREQ  . FLUX 
(No .  >5V>  (No  > 1H*  > 

Q  0 


AC  VC  >1.1  AT. E 
(VAC) 

115.3 


AC  FREQUFNu 
(Hz  ) 

59.83 


a  OBSERVED  HICROME TEOROl.  OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPHFnT  CORRECTIONS)  TRANSLATED  INTO  ENG INFER  INC  UNITS: 


AIR  TEMP.! 
(Celsius) 
13.778 

WIND  SPEED l 
(Meter/sec ) 
12.46 

DEW  POINT! 
(Celsius) 
10,28 

TEMP, STRUC. 1 
(Kel , xM-2/3) 
NO  DATA 

WIND  d:r. 
(Deg .True) 
304.5 

BAR  PRES . 1 
(Mill ibar  > 
1011.70 

SKY  RAD 
(Watt /m?) 
-8.65E  02 

bui  k  wt  r*  nP 

(Celsius) 

14.046 

MEAN  AIR  TEMP 
(Kelvin) 

286. 9H4 

AIR  TEMP. 2 
(Celsius) 
13.870 

WIND  SPEFD2 
(Meter /sec ) 
11.65 

DEW  P0INT2 
(Celsius) 
10.37 

TEMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL  > 
-0.49 

BAR .PRES. 2 
(Millibar) 
1012.88 

a  CALCULATED 

HICROMETEQROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT . TEMP . 1 
(Celsius) 

1 3 . 957 

VIR.TFMP.I 

(Celsius) 

15.123 

V.  POT. TEMP.  1 

(Celsius) 

15.303 

ABS .HUMID. 1 

(Kg/m3> 

9.432E-03 

RFL .HUMID. 1 
( Percen  t  > 

79  43 

SPEC .HUMID. 
(Kg/Kg  > 
7.714F-03 

1  VAP. PRES. 1 
(Millibar  > 
12.490 

S.VAP  .  P.,  cS  .  1 
(Ml  1 1  ibar  > 

1 5 . 725 

REF. INDEX  1 
(Kel  .  «M-2/3) 
NO  DA  I A 

HEIGHT,  Z2 
(Meters) 
9.20 

POT .TFMP .2 

(Celsius) 

13.960 

VIR .TFMP .2 

(Celsius) 

13.224 

V.  POT. TEMP .2 

(Celsius) 

15.314 

ABS. HUMID. 2 

(Kg/m3) 

9.496E-03 

REL . HUMID . 2 
( Percent ) 
79.43 

SPFC . HUMID . 

(Kg/Kg) 

7.761E-Q3 

2  VAP .PRES. 2 
(Millibar ) 

U  .579 

S  VAP  .PRES. ? 
(Millibar  > 
15.837 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

a  CONTINUED  BELOW 


RUN  NUMBFR: 

7905071330 

MARINE  SURFACE  i  AYER 

STAkT 

TIME: 

13:30: 

0  PST 

NRL 

MICROMETEOROLOGY 

START 

DATE: 

7  May 

1979  (DAY  127) 

SAN 

NICOLAS  ISLAND,  ( 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


a  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VALUES  ( BUSINGER , 1 973> : 


FLUX  PARAMETERS 
<  ♦•UP,  —DOWN) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦-INCR  .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 
<  +-S table, --Unstable ) 
-0.004  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GNH»(Zl*Z2>l/2 
12.99 

7/ L  AT  CMH 
-0  .  005 

Z/L  AT  10  MFTFRS 
-0 . 004 

Z/L  AT  Z1 
-0 . 007 

Z/L  AT  Z? 

-0.004 

MON IN- OBUKHOV  LENGTH 
( Meter  s ) 

-2.602E  03 

PSI1  AT  71-  0-025616 

PSIt  AT  Z2-  0 .013045 

PSI2  AT  71-  0.015303 

P8I2  AT  Z2-  0.107862 


MOM ENT  OH  FLUX 
(Nt/m2) 

-2.77E-01 

HUMIDITY  FLUX 
<Kg/»ec  m2) 

3.69E-05 

LAT.HEAT  FLUX 
(Watt  s/p?) 

9.10E  01 

SFN.HEAT  FLUX 
(Wat  ts/n2' 

3.73E  00 

SKY  AND  SOLAR  MEAT  FLUX 
(Watts/M2) 

8.6SE  02 

TOTAL  HEAT  BUDGF T  FLUX 
(Wat t s/m2> 

-7.70E  02 

BOWFN  RATIO 
(no  units) 

0 . 041 


FRICTION  VFl.DC  1 1 Y 
<Metwrs/*ec ) 
4.758E-0! 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.333E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-6 . 333E-03 


ROUGHNESS  LENGTH 
<  Ms  t  #r  s ) 

4.  Q70E-04 


DRAG  COEF.  AT  10  MFTERS 
(D  mens  ion  less > 

1 . 688fc  03 


CENERAL  FORM : DN/DZ- 
[ (N1-N2) l/ll n(Zl/Z2)a 
(ZlaZ2)l/2l 

N-WIND  SPEED  (M/sec > 
Z-HEIGHT  (Meters) 
DWS/DZ-  B.99E-02 


N-SPEC . HUMIDITY  (Kg/Kq> 
Z-HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT  TEMP . (Kelvin) 
7 -HEIGHT  (Meters) 
DPT/D7-  -B.92E-04 


GENERAL  FORM: 'N'SLOPE- 
[  ( LnZl  -PSI )- ( LnZ2-PSl ) )  / 
[N1-N2] 

N-W1ND  SPEED  <M/see  > 
Z-HEIGHT  < M )  Vert .Axis 
PSI-PS11 

WS  SLOPF-  8.41E-01 

N-SPEC, HUMIDITY  (Kg/Kg) 
Z-HFIGHT  (M)  Vert. Ails 
PSI-PSI2 

SH  SLOPE*  -0.5  3E  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vtr  t  . A*  is 
PS I -PS I 2 

PTK  SLOPE-  -8.53E  01 

N*LnTEHP .STRUC , (K*M  2'3> 
Z-HEIGHT  < M )  Ver  t  ,A« is 
PS I -NONE 

CT2  SLOPE-NO  DATA 


•  GENERAL  CONS  7 ANTS  t 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Ns  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
(M/sec  2 >  NUMBER 

9.7959  0.74 


PROFILE 
TUR  SCHMIDT 
NUMBFR 
0.74 


BUI  K 

9rN  HEAT 
TR AN6F . C OFF 
0.92E-03 


BULK 

MOISTURE 
TRANSF.COFF 
1 .32F-03 


AIR  DENSITY 

(Kq/«3> 

1 . 2233 


•  GFNERAL  NOTE-1: 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  ond/or  Partial  Derivative. 
Conputatlon  executed  by  insertion  oft 


AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel , > 
2.4167E  02 


8HI-8M2-  ♦/-  .  tW-3  Kg/Kg  . 
PTK I -PTK2-  ♦  /-  ,808  Kel . 


WATER  LAT.HEAT  VAP 
<  ITcal ./Kq> 

5 . 895IE  05 


•  CONTINUED  ON  NEXT  PAGE 
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SUN  NUMBER:  7905U71330  HAS  INF  SURFACE  l  Arts 

START  TIME:  13:  IB:  0  PS  T  NRL  MICHOME  T£  I  )RfJL  DC  Y 

START  DATE;  7  Hi  y  1979  (DAY  127)  SAN  NICOLAS  ISLAND,  CAl 

•  FBI  l  HATED  MICRQME  T  FOROI. LOGICAL  PARAMETERS  AT  IIN  METERS: 


PRINT  DATE:  11  JJN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Hin 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TEMP  .  STRUC 

BAR  PRES 

BULX  WT  UMP 

AIR -W I  TEMP 

POI-WI  TEMP 

VIR-WT  TEMP 

V.PQT-WT  TEMP 

(Celsius) 

(Me  rer/sec ) 

(Celsius) 

(Xei  *«-?/!> 

(Mi llitoar ) 

(Cel  si  us  > 

(Xel  vm  ) 

(Kel vin  > 

(Xel  vin  ') 

(Kelvin) 

13.859 

11.75 

10.36 

NO  DATA 

1012.79 

14.046 

-0.187 

-0 . 089 

1.166 

1  264 

HEIGHT 

POT. TFMP . 

VIR -TFMP  . 

V  POT  TEMP 

ABS  HUMID 

REl  HUMID. 

SPEC. HUMID. 

VAP  PRES  . 

S.VAP .PRES. 

REF  .INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Mill ibar  s ) 

(Kel . *M-2/3) 

10  ■  01) 

13.957 

15.212 

15310 

9  48VE-Q3 

79.43 

7 .755E-03 

12.568 

15.824 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VAI  UES  AT  TEN  METERS  (FRIEHf  ET  AL,197B>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INEKRRE  D 

INFERRED  MEAN  VERTICAL 

( ♦•UP  ,  -DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GR AD. RICHARDSON  NUMBER 
l  ►-Sub)*,  --Unstable) 
-0.005  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  C'.MH«<  Zl*Z2M/2 
12.99 

Z/L  AT  CMH 
-0.006 

Z/L  AT  10  METERS 
-0 . 005 

mqnin-obukhov  lencth 

(Meter-*) 

1 1 6E  03 


MOMENTUM  FLUX 
(N»/m2) 

-?  37E-0I 

HUMIDITY  ELUX 
(Kq/s*r  m2) 

4. 05E-05 

LAI.  HE  AT  ElUX 
(Wetts/m?) 

9.99E  01 

SEN  HEAT  FLUX 
<U4tts/«2> 

3.67E  00 

SKY  AND  SOt  AR  HEAT  FLUX 
(Net  ts/mL*) 

8.65E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Watts/n?) 

-7.61E  02 


FRICTION  VFLOCITY 
(Meter -*/*ec  ) 

4  406E-01 

SEAL ING  SPEC  HUMID 
<Kg/Kq ) 

-7. 510E -05 

SEAI  ING  POT  TEMP 
(Kelvm) 

-6.720E-03 

ROUGHNESS  LENGTH 
(Meter-*) 

3. 128E-04 

DRAG  COFF.AT  10  METERS 
(Dimension  lev*) 

1  -406E-O3 


WITH  LONC.  VELOCITY 
( Heter?/*ec  2  > 

-1  . 941E-0 1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3 > 
4.04BE-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec  ) 
2.960E-03 


AIR  DENSITY 
(Kg/m3) 

1  2235 

AIR  SPECIFIC  HEAT 
(  I  Tea  1  /Kg  Kel  > 
2.416BE  02 

WATER  LAt  HE A i  VAP 
( ITcil . /Kg) 

5.B948E  05 

VAP  PRES. AT  WT  FUEL 
(Mil L  ibar  ) 

16. 036 

ABS. HUMID. AT  W1  LEVEL 
(Kg/m3) 

1  210E-0? 

BAR. PRES. AT  WT  I  EVIL 
(Ml  1 libar ) 

1013.99 


BOWEN  RATIO 
(no  unit1:) 

0  .  037 


<t  MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/l 

AT  10M 

MOMENTUM 

FLUX 

LAT.HFAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

1B4X 

104X 

103X 

1  6 1  X 

1 6 1  X 

5X 

16X 

32 IX 

SIX 

1  09X 

109X 

71X 

1  03X 

693X 

693X 

46X 

43X 

621X 

5X 

7X 

664X 

23X 

66X 

644X 

43X 

40X 

•  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905C7I 330 
13:30:  0  PST 
7  May  197?  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MI CROMETE UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LDWCR  LIMIT  OF  THE  CORRESPONDING  MFASUREMENT  UNCERTAINTY  INDICATED  INI  3 : 


STABILITY 


FLUX  PARAMETERS 

(♦-UP  ,  —DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, ---Unstable) 
-0.004  10  .  021  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GHH= ( Z 1 »Z2  >  t /? 
12.97 

Z/L  AT  GMH 
-0.005  10.02] 

Z/L  AT  10  METERS 
-0.004  10.02) 

HON  IN -OBUKHOV  LENGTH 
(Meters) 

-2.4B2E  03 


MOMENTUM  FLUX 
(Nt/m2) 

-2.50E-01  I6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3.97E-05  (8.0E-06I 

LAT. HEAT  FLUX 
(Watt*/m2) 

9.80E  01  (2.0E+011 

SfN.HFAT  FLUX 
(Wat  Ts/m2 ) 

3.7ZF  00  (3. OE^OOl 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/m2 ) 

-0.65E  02  (  2  .  Of ♦O I  I 

TOTAL  HFAT  BUDGET  FLUX 
(Wat tft/m?) 

-7.64F.  02  t3.0E»01] 

BOWEN  RATIO 
(no  unit*) 

0.040  (0.081 


FRICTION  VFLOCITY 
( Met*r s/sec ) 

4.515F-0I  (6.0E-02) 

SCALING  SPEC. HUMID. 
<Kg/Kg> 

-7.066E-05  (3.0E-051 

SCALING  POT, TEMP. 
(Kelvin ) 

-6.3B9E-03  12.0E-021 

ROUGHNESS  LENGTH 
( Meter*) 

3.483E-04  I6.0E-05I 

DRAG  COFF.AT  10  METERS 
<  He  ter  s  ) 

1.4H5E-03  I4.0E-041 


*  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VAI  III  S  AS  COMPUTED  VIA  THE  STANDARD  DEVI  A  ION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VA(  UE  UR  MFASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGFR).  ALL  VALUE.  ARE 
l 1STED  IN  PERCENT  DIFFERENCE  AND  ARE  '♦o r": 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HfAT  SEN  HFAT  SKY  RAD  TOTAL  HFAT  BITWFN  FRICTION  SCL  .  SPEC  SCI. POT.  I  .HIGH  DRAG 

NO. AT  GMH  AT  1 0H  FLUX  ElUX  ELUX  ElUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENGTH  (  OEF 


3Z 


3X  8X  5X 


IX  ox 


IX 


3X  4X  9X 


IX  l 4X  li>X 


•  END  OF  DATA  RUN 
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MARINE  SUKFACt  LAYER  MICWOMF  (FOROl  OGICAi  EXPERIMENT 


NAVAL  REST  ARCH  l ABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  A1MOSPHFR1C  R(  SEARCH  STATION 
SAN  NJCOIAS  ISLAND,  CALIFORNIA 

•  •  «  *  M1LROMETFOROL OGICAI  DATA  *  *  •  * 


RUN  NUMBER:  7905071400 
START  TIME:  14:  0:10  Pit 
E Nl>  TIME  :  14:30:20  PST 
•START  DATE:  7  Hay  1979  (DAY  l?/> 

ANAI  QG  CHANNFL  RAW  DATA  (AVERAGE  VDC > : 

Ho. 00  No. 01  No. 02  No. 03  No . 04 

VOLT. REF. A  Tf-MP  .  STRUC  .  1  IF  HP  .  SIRUC  .  2  Df  W  POlNll  DEW  P01NT2 

6.205  0001  0.001  5.079  5. 154 

No.  10  N9.U  No. 12  No. 13  No.  14 

BULK  UT  lEm*  AC  FREQUENCY  AC  VOi  I  AGE  MANUAi  FLAG  7tRO  RE  f 
4.403  3.UI3  2.534  0.00 1  0.00  ) 

DIGITAL  CHANNFL  HAW  0A1A  (AVERAGE):  ESCARPMENT  DATA,  FIFLD  CAt 

No  .  1  No. 2  UPWIND  NEAR  UPWIND  (AND 

ATR  TEMR  .  1  AIR  TEMP. 2  HF I CHT /LENGTH  PATH<  Meter-*  > 

Mil  137402  ]  42 1  J3R27S  0.157  137 

SYSTEM  MUUSLK1  THING  PARAMETERS  I R ANSI  A TF D  INTO  ENGINEER  INC  UNITS: 

MANUAL  F I  AT.  ERROR  >•  JUNT  DATA  BA'JE  VOIT.RfF.DFV  VOIT.REF.DFV 

(No.  sc  4ri-*>  :Nc  .«»c«MiO  iNo.sun-.)  A<Nc.).0U5V)  B(No.>CG5V) 

0  0  1 80  0  0 

OBSERVED  NltROrtf  IFOROl  PCI  CAL  PAR  AML  TERS  (INCIUDING  THE  ABOVE  CAt 

AIR  I F Hi*  .  1  WIND  GPFED1  DEW  PIMNU  1FMP  S1RUC.1 

(Celsius)  (Meter/sec)  (Celsius)  (k el  . xM -2/3) 

13.74  0  12.29  II).  32  NO  DATA 

AIR  TEMP.  2  WIND  SPEFD2  D5  W  P  fi  I N  T  2  TEMP  STRUL.2 

(Celsius)  (Meter /sec,  (Celsius)  (Kel 

1 3.627  11.55  10.10  NO  DATA 

i  Al.tHi  ATFD  »11CRHMETE * iRULOC  ICAL  PARAMETERS: 

HEIGHT,  21  POT. TEMP. I  VlR.TFrtP.J  V. POT. TEMP. 1  APS. HUMID. 1 

(Meters)  (Telsius)  (Celsius)  (Celsius)  (Kq/m3) 

IS. 35  13.920  15.062  15. 242  9.265E-03 

HMChf,  /2  POl.TFnP.2  V1R.TMP.2  V  .  POT  .  TFMP  .  2  ABS  .  HUMtD  .  2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/m3) 

V.I'tj  1  5.91ft  15.157  15.247  9.323E-03 


PRINT  DATfc';  11  JUn  1780 
DATA  SAMPLING  RATF  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIUD:  30  Min 
NOMENCLATURE.  1 -UPPER  LEVEL,  2* LOWER  LEVEL 


No. 05  No. 06  No. 07  No . 08  No. 09 

WIND  SPELD1  WIND  SPEEDS  BAR. PRES. 2  5K r  RAD .  WIND  DI». 

6.385  6  163  4.780  5-826  4  620 

No. 15  No. 16  No. 17 

SPARF  A  SPARF  6  VOLT. REF. B 

0.301  O.U01  6.205 

I  BRA  T I UN  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 

DP1FCAL  DP2FCA1  WJBFCAL  WS1EC  WS2EC 

(Volts)  (Volts)  (Volts)  (Cceff  >  (CoeFf.) 

0.008  -U  050  0000  0.993  0.959 


ZERO  RF  F .DEV  AC  VULl  FLUX  AC  FREQ  FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No>. 002V)  (No  >5V>  (No.)lHi)  (VAC)  (Hr) 

0  0  0  1153  59.81 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

WIND  DIR.  BAR  .  PRF.S .  1  SKY  RAD  BULK  WT  TFMP  hF.  AN  AIR  TEMP 

(Deg. True)  (Millibar)  (Uatt/M2)  (Celsius)  (Kelvin) 

302.1  1011  4  * 8 . 1 3E  02  1  4.035  286.944 

TIDE  TABLE  BAR. PRES. 2 
( Meter  MSL>  (Millibar) 

-0.40  1012.64 


REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l  S . VAP . PRES . 1  REF . INDEX  1 

(Percent  >  (Kg/Kq>  (Millibar)  (Millibar)  (Kel . xH-2/3) 

78.2?  7.578F-03  12.268  15.683  NO  DATA 

REL  .HUMID. 2  SPEC. HUMID. 2  VAP. PRES. 2  S. VAP. PRES. 2  REF. INDEX  2 

(Percent)  (Kg/Kg)  (Millibar)  (Millibar)  (KeI.xM-2/3) 

78.21  7.619E-03  12. 348  15.7B9  NO  DATA 


CONUlVULP  W  *  OW 


PRINT  DATE;  11  JUN  1980 

RUN  NUMBFR :  7905071400  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  TIME :  14:  0:10  PST  NRl  MICROME TEORULOGY  DATA  AVERAGING  PERIOD:  30  Min 

Li  f  AW  T  DATE  ;  7  May  1979  (DAY  127)  SAN  NICOLAS  ISlAND,  CAL  NOMFNLl  ATURE  :  1*  UPPER  LEVEL,  2-i.OMER  LEVEL 

PROF  ILE  CA!  CUi  ATIONS  BASED  ON  ABOVF  OBSERVED  AND  CAI  CULATED  VAI  UtS  (BUSINGER  ,  1973)  ; 


STAB  II ITY 

FLUX  PARAMETERS 
<t*UP DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

profile  slopes 

( ♦= INCR .WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VFLOCITY 

CENERAL  F ORh : DN/DZ- 

GENERAL  FORM ; ' N ' SLOPE= 

<  **St able,-: Unstable) 

(Nt/m2) 

( Meters/sec ) 

l (Nl -N2) l/ll  n(Zl/Z2>* 

[  (LnZl-PSl)-  <LnZ2-PSI)  1/ 

-0  .  004  AT  CMH 

-?  33E-01 

4. 365E-01 

(ZHZ2M/21 

(NI-N2) 

GFOMF1RIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC, HUMD. 

N-WIND  SPEED  <M/sec ) 

N-UIND  SPFED  (H/»«rr  ) 

(Meter)  GMH- ( Z1 »Z2 > 1 /2 

(Kg/sec  m2) 

(Kg/Kg) 

Z»HE ICHT  (Meters) 

Z-HEIGHT  (M)  Vert . Axis 

12.99 

3 . 37E-II5 

-6.347E-05 

DVS/DZ-  B.22E-02 

PSI-PSI1 

WS  SLOPE1-  9  16E-01 

// L  At  GMH 

la  r .heat  flux 

U  006 

( Ua  1 1 s/m2 ) 

SCALING  POT .  TEMP . 

N’-SPEC  HUMIDITY  (Kg/Kg) 

N-SPEC .HUMT0ITY  (Kg/Kg) 

8 . 36E  01 

(Ke i v in  > 

Z«  HE  I GHT  (Meter*) 

Z-HE IGHT  (M)  Vert.Axi* 

//L  AT  10  MF  TtRS 

-6.347E-03 

DSH/DZ-  -8.92E-06 

PSI-PSI? 

-0  005 

SEN. HEAT  FLUX 

SH  SLOPE-  -8.526  03 

(Wat  ts/m2) 

Z/L  AT  71 

3.436  00 

ROUGHNESS  LENGTH 

N«POT . TEMP . (Kelvin  > 

N*P0T . TEMP . (Kelvin) 

-  0  Q0<* 

<  Meter * ) 

Z -HEIGHT  (Meter*) 

Z-HEIGHT  (M)  Vert.Axi* 

SKr  A'-  0  SOLAR  HFAT  FLUX 

J. 029F-04 

DP  T/DZ*  -8  92F-04 

PSI-PSI2 

1/ L  AT  Z? 

(Watts/m2) 

PTK  SLOPE-  -0.52E  01 

0  004 

-8.13F  02 

DRAG  COE F  .  AT  10  MFTfRS 

N-LnTEMP . STRUC- (K»M-2/3) 

MUNI H- OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGET  FLUX 

(1)  mom  i  on  1  es*  > 

7-HEIGHT  (M)  Vert.Axi* 

<  Me  »er  * ) 

(Wat  t »/m2 ) 

1  4fi  3l  113 

PS1 -NONE 

-2  1 79E  0  3 

-7.25E  02 

CT?  SLOPE -NO  DATA 

PSil  AT  /l*  fi.03t‘4n0  BOWEN  RATIO 

PSll  AT  /?  0.015526  (no  units) 

PS  12  AT  / 1  ^  0  .  C  18427  (I  .  041 

PS1?  AT  /?»  I)  009365 


GENERAL  CONSTANTS: 

VON  K  ARMAN  GRAVT  T  AT  T  ON  PROF  II  F  PROF  1 1  F  BUI  K 

CONSTANT  ACCI I  E RAT  ION  TUR.PRANDH  TUR. SCHMIDT  StN  HEAT 

(Ni  units)  (M/st-c  ?>  NUMBFR  NUMBER  TRANSF  CUFF 

0.4  9  7959  0.74  0.74  0.921-03 

•  GENERAL  NOTF  i: 

Accuracy  limitation  exceeded  For  measurement  qf  Profile  Slnpe 
Computation  e«-rute*1  by  insertion  of: 

SHt-SH?-  ♦  /-  Oflf  T  Kq/Kq 
PTK 1  P TK2 *  ♦/-  008  Ke 1  . 


MISCELLANEOUS 


BULK 

MOISTUMf  AIR  DENStTY 

TRANSF  COIF  (Kq/m3> 

1-376-03  1.2232 

ATR  SPECIFIC  HEAT 

and/or  Partial  Derivative  (iTcal./Kg  Kel . ) 

2.4164E  02 

MATER  LAT.HEAT  VAP. 
<  ITcal • /Kq  > 

5 • B952E  05 


CONTINUED  ON  NFXT  PAGE 
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r 


RUN  NUN  BE R 
STAR!  TIME 
b  t  Aft  T  DA  I 


AIR  TEMP 
(Cel«i v« 
13.817 

ME  I  GMT 

10.00 


7905071  4(111 
14:  U;  10  P'il 
7  May  1979  (DAY  127) 


hARINt  SURFACE  LAYER 
NR  I  HICRUMETE UROLOGY 
SAN  N I  COt  AS  I  St  AND,  CAL 


OMfc  1  E OH OL OG 1 C Al  PARAMETERS  at  TIN  METERS: 


WIND  SPEED  DEU  POINI 
1 1 .64  10.09 


par , temp . 

(Ctlllul ) 

13.915 


V1R . TFMP . 
(Ctlsiui) 
15.145 


TEMP.STRUC.  bar. pres. 

( Kel . *M-2/3  >  (Millibar) 
NO  DATA  1012.55 

V. POT. TFMP  ABS. HUMID. 
(Celsius)  (Kg/n3> 
15.243  9.317E-Q3 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


SULK  UT  TEMP  AIR-UT  TEMP  POT-WT  TEMP  VIR-WT  TEMP  V. POT-WT  TEMP 


(Celsi us) 
14  035 

REL .HUMID. 
(Pvront) 
78.21 


(Kelvin  ) 
-0.218 


SPEC. HUMID.  VAP.PRES. 


(Kelvin) 

1.110 


( Kelvin ) 
1  .208 


S.  VAP.PRES.  REF. INDEX 


10.00  13.915  15.145  15.243  9.317E-03  78.21  7.614E-03  12.339 

BUI  K  AERODYNAMIC  CALCUIAIIONS  BASED  ON  ABOVE  EST I  MAT  F  D  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


(Millibars)  (Millibars)  (KeliM-2/3) 


INF  FRRFD 
STABILITY 


GRAD  ft  ILMARLiSON  NUMB?  H 
( ♦ -S  tab le , -■* Unstab le) 
-0  005  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z 1 »Z2 ) 1 /2 
12.99 

Z/l  AT  GMH 
-ft . 307 

Z/L  AT  10  METERS 
0  .  005 

MON  IN-OBUKHOV  LENGTH 
(Meiers) 

-1 . 838E  03 


FLUX  PARAMETERS 
(♦•UP , --DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-2. 32E-0I 

HUMIDITY  FI.UX 
(Kg/sec  «2) 

4 . 26E-05 

LAT.HFAT  FLUX 
<  Wa  t  ts/r»2) 

1.05E  02 

.4  N.  HEAT  FLUX 
<Wdtts/«2> 

4.07E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Uat ts/m2 ) 

-B.I3E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt */n2> 

-7.03E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
( Meiers/sec  > 

4.353E'01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-7 .995E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-7 . 552E-03 

ROUGHNESS  LENGTH 
(Meters) 

3 . 0  02E-0  4 

DRAG  COCF.AT  10  METERS 
(l)i«ensi  on  less ) 

1 .3V8E-03 


INFERRED  KEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2  > 

-1 . 895E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 

4 . 258E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  ) 
3.2B8E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3 ) 

I . 2235 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . > 
2.4164E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.8930E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  ibar ) 

16.021 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  . 209E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1013.75 


BOWEN  RATIO 
(no  units) 

0 . 039 

MEASUREMt  NT  ERROR  ANAIYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ABE  BULK  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


CRAD.RICH. 

Z/L 

MOMENTUM 

L.  T.HEAT 

sfn.heat 

SKY  RAD. 

TOTAL  HF  AT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL  .POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1  VIZ 

1 91 X 

ttox 

1 65X 

1 65X 

5X 

16X 

330X 

55X 

11  ox 

110X 

75X 

110X 

5462 

546X 

46X 

42X 

474X 

5X 

?X 

516X 

23X 

65X 

497X 

43X 

40X 

CONTINUED  BELOW 


RUN  NUMBER:  7905(71400 

START  TIME :  14:  J: 10  PST 

START  DATE:  7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  Mf  ASUREMf NT  UNCERTAINTY  INDICATED  INC  7 : 


FLUX  PARAMETERS 
(♦*-UP  ,-*DOUN) 


l.RAD  .  R  ICHARDSON  NUMBER 
(♦-Stable,  --'Ur israble) 
ft . 005  (0.021  A  T  GMH 

l.HJrtf.  1R  IL  MF  AN  HEIGHT 
( Meter  >  CMN=  t  Zi »/2> I /? 
12.7V 

Z/L  AT  GNU 
-0.0  06  (0  (121 

Z/L  AT  10  ME  IF  RS 
0.005  10.021 

MON IN -OBUKHOV  LENGTH 
(Meter  «. ) 

-2.0 79L  0  ' 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter <y/sec  ' 

4.357F-01  (6.0E-02J 

SCALING  3PFC.HUMTD. 
(Kg/Kq  > 

-7 . 3791.  -05  (3.0C  051 

SCAI  ING  POT.  TEMP  . 
(Kelvin  ) 

-6.565F-03  (2.0E-021 

ROUCHNF SS  LENGTH 
(Meters) 

J.012E-04  l 6 . l)E  -05 1 

DRAG  CLIFF.  AT  10  MFTERS 
<  He  t  mr  %  > 

1  4U»l  -03  14.CE-D4J 


MOMENTUM  FLUX 
(Nf/<*2) 

-2.32E-0 1  (6. 0E -  02 i 

HUMIDITY  FI  IIX 
<  K  q  /sec  m2) 

4. HUE  05  18. 0E -  06  J 

LAT.HFAT  FLU* 

(Wat  ts/«2 ) 

1 . 0 1 E  02  I2.0E+01I 

SLN.HtAT  FLUX 
(Ud t  T  4 / m2  1 
3.5VE  0  0  13  OF' ♦0  0  1 

SKY  AND  SOI  AR  HF  A 1  FLUX 
(Ud t  ts/«2) 

8 . 1  3f  02  1 2 . 0 E  ♦  0 1  I 

total  fifat  budget  flux 

(Watts/n?) 

-7.10E  02  (3. OF  fOl ) 

BOWEN  RATIO 
(no  unite) 

0.040  (0.081 


DIFFERENCE  BF  TWEEN  TFtF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMF  TER  VAI  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFMFNT  UNCERTAINTY  VAl.i/E  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
I  I5TED  IN  PERCFNT  DIFFERENCE  AND  ARF  "tor-": 

GRAD. RICH.  Z/i.  MOMENTUM  l  AT. HEAT  SI N . HEAT  SKY  RAD.  TOTAL  HEAT  BOUFN  FRICTION  SCL.SPEC  SCL.POT.  ROUGH.  DRAG 

NO. AT  GMH  AT  1  OH  FIUX  F I  UK  FI.UX  MUX  FLUX  RATIO  VFLOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 


e  END  OF  DATA  RUN 


MARINE  SURFACE  LAVER  MICRQMfc  If OROLQCI CAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  »  *  *  NICROMETEOROI-OCICAL  DATA  «  *  »  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7903071430 
14: 30 i 30  PSf 
IS:  0:40  PST 
7  fUy  197?  (DAY  1 27) 


PRINT  DATF ;  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  LHANNELS) ;  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVEL,  2-LOWER  LEVEL 


«  ANALOG  CHANNEL  RAW  DATA  ( AVERAGF  VDO: 


No  .  00 

VOLT. REF. A 
6.205 


No  .01 

TFMP.STRUC.t 
0  00) 


No  .  02 

TFMP  .STRUC.2 

0.001 


No  .  03 
DEW  PO INTI 
5.10  1 


No  .  04 

DEW  P0INT2 
5 . 171 


No  .  05 

WIND  SPFED1 
6.393 


No  .  06 

WIND  SPEED2 
6.157 


No  .  07 

BAR .PRES. 2 
4.771 


No  .  06 
SKY  RAD. 
5.068 


No  .  0? 
WIND  DIR 
4.517 


No  .  1  0 

No.  11 

No  .  12 

No.  13 

No  .  14 

No. 15 

BULK  UT 

TEMP  AC  FREQUENCY 

AC  VOLTAGE 

MANUAI  FLAG 

ZFRO  RFF  . 

SPARE  A 

4. 3B4 

3.820 

2 . 536 

0  .  001 

0  .  001 

0.001 

No  .  16 
SPARE  B 
0.001 


No  .  17 

VOLT. REF  .  B 
6.205 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERAGF): 

ESCARPMFNT  DATA,  FIELD  CALIBRATION 

AND  LIND  SPEED 

ESCARPMENT 

CORRECTIONS: 

No.  1 

No.  a 

UPWIND  NFAR 

UPWIND  L  AND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1FC 

WG2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

P  ATH ( Meters ) 

(Volts) 

(Volts) 

(Volts) 

( Coef  f . ) 

(Coef f 

1411  136923 

1421  137706 

0.175 

H5 

0 . 008 

-0 , 050 

0.000 

0.995 

0.969 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  DATE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT . RF  F . DEV  VOIT.RFF.DFV  ZFRO  REF. DEV 
A ( N  o . ) . 0  0  5 V )  B( No . > . 005V)  (No. >. 002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V  )  (Nc.MHz) 

0  0 


AC  VULTAGE 
(VAC) 

115.4 


AC  FREQUENCY 
(Hz  ) 

59 . 82 


«  OBSERVED  NICKQMETEOROl OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  INC  UNITS: 


AIR  TEMP . 1 

WIND  SPEED 1 

DEW  POINT! 

TEMP . STRUC. 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAO. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius  > 

(Kel ■ xM-2/3) 

( Deg .True) 

(Millibar  ) 

( Wa  t  t/m?  j 

(Celsius' 

(Kelvin) 

13.692 

12.33 

10.15 

NO  DATA 

298.6 

1011 .40 

-7.10E  02 

14.017 

286  69 1 

AIR  TEMP. 2 

WIND  SPEED? 

DFW  P0INT2 

TFMP .STRUC.2 

TIDE  TABLE 

BAR .PRFS.2 

(Celsius) 

(Meter /sec ) 

(Cel st us) 

(Kel . xM-2/3  > 

(Meter  MSL ) 

(Mi  Uitiar  ) 

13.771 

11.66 

10.20 

NO  DATA 

-0.2V 

1012.50 

ft  CALCUI  ATED 

MICROMETEUROLOGICAL  PARAMETERS: 

HEICHT,  Zl 

POT. TEMP. 1 

VIR.TFMP.l 

V. POT. TEMP . 1 

AftS. HUMID . t 

REL. HUMID. 1 

SPEC . HUMID . 

1  VAP. PRES,  1 

S . VAP  PRCS . 1 

REE. INDEX  t 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/m3> 

(Percent ) 

(Kg/Kq  ) 

(Mill iber ) 

(Ml  1 ilbar ) 

(Kel .xM-2/3) 

18.35 

13.872 

15.025 

15.205 

9.344E-Q3 

79.14 

7.643E-03 

12.370 

15.632 

NO  DATA 

HEIGHT,  72 

POT. TEMP. 2 

VIR . TEMP . 2 

V. PUT. TFMP. 2 

AfeS . HUMID . 2 

REL .HUMID. 2 

SPEC  HUMID. 

2  VAP .PRFS.2 

S . VAP .PRES. 2 

REE. INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/m3> 

( Percent  ) 

(Kq/Kq  > 

(Mill ibar ) 

(Mil libar ) 

(Kel .xM  2/3 

9.20 

13.861 

15.109 

15.199 

? . 3BOE-03 

79.03 

7.672F.-H3 

12.431 

15.729 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


79050  '1  430 
14:30:30  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
6RL  MTCROMFTEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNFLS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l^UPPPR  I  EVEL  ,  2=1  DWER  I  EVEl. 


*  PROFILE  CALCLU  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1973 ) t 


STABILITY 


FLUX  PARAMETERS 

PROFILE  SLOPES 

(♦-UP, --DOWN) 

SCALING  PARAMFTERS 

PARTIAL  DERIVATIVES 

< ♦* INCR - W I TH  HEIGHT ) 

GRAD. RICHARDSON  NUMBFR  MOMENTUM  FLUX 

(♦-‘Stable,  '-Unstable)  (Nt/n2) 

0.008  AT  GMH  -1  66E-01 


FRICTION  VELOCITY 
(Meters/sec ) 
3.6B1E-01 


CENERAL  FORM : DN/D7* 

[ (N1-N2) J / [  1  n(Zl/Z2)« 
<Z!«Z2> 1/2] 


GENERAL  FORM  N  SLOPE  = 

I  (LnZl-PSI  )-(lnZ2-PT>I  >  1  / 
INI -N2 1 


GEOMETRIC  MF AN  HEIGHT 

(Meter)  GMH» <  Z1 *Z2 ) 1 /2 
12.99 

//L  AT  GMH 

0.011 

Z/L  AT  10  METERS 
0 . 008 

Z/L  AT  Zl 
D  .  0  J  5 

Z/L  AT  Z2 
0  .  008 

MON IN- OBUKHOV  LENGTH 

(Meters) 

1 . 196E  03 


HUMTOITY  FLUX 
(Kq/sec  «2) 

2.63E-0  5 

LA  T  .  HEAT  FLUX 
(War  ts/m2> 

6.30E  01 

SiFN.HEAT  FI  UX 
(Wat  t*/«2 ) 

-3.80E  00 

SKY  AND  SOLAR  HFAT  FlUX 
(Wat  t*/«? > 

7.10E  02 

TOTAL  HFAT  BUDGE  T  FLUX 
(Uatts/n?) 

-6.40E  02 


SCALING  SPEC . HUMD . 
(Kg/Kq) 

-5.832E-05 


SCALING  POT.  TEMP, 
(Kelvin ) 

8  33BE-03 


ROUGHNESS  LENGTH 
(Meters) 

1  .673F-04 


DRAG  COF.F.  AT  10  MFTERS 
'  1)  i  nensi  on  lev*  ) 
t ■ 033f  (m 


N-WINT  SPEED  (M/sec) 
Z*hc.IGHT  (Meter*) 
DWS/DZ-  7.45E-0? 


N*SPEC. HUMIDITY  <Kq/Kg> 
Z-HEIGHT  (Meter-.' 
DSH/DZ-  -8.92E-06 


N=POT .TEMP . (Kelvin) 
Z-HE1GHT  (Meters) 
DPT/DZ*  1.27E-03 


N-WIND  SPEED  (M/sei  ) 
Z-HEIGHT  <  M )  Vert.  Am* 
PS1*PSU 

WS  SLOPE  *  1  09E  00 

N=SPEC . HUMIDI T t  (Kg/ftq) 

Z  =  HF  IGHT  (M)  Vert  Am  s 
PSI-PSI2 

SH  SLOPE*  -9  24E  0  3 

N  ‘POT . TEMP  (Kelvin) 
Z-HEIGHT  (M)  Vert  Am*. 
PSI-PSI? 

PTK  SI  OPE*  6 .401  01 

N-LMEMP  STRUC  . (KnM-2/J) 
Z* HEIGHT  (M)  Vert. Ams 
PSI*NONE 

CT2  SL(iPE=NO  DATA 


PSI1  AT  Z1»  -0.072090 
PST  1  AT  Z2*  -0  .  036143 
PSI2  AT  Zl-  -0.097419 
PSX2  AT  Z2*  -0.04B842 


BOWEN  RATIO 
(nn  uni t*  ) 
-0 .058 


ft  GENERAL  CONSTANTS 


Ml SCELLAN1  DUS 


VON  K ARMAN 
CONSTANT 
(No  unit*) 
0 .4 


GRAVITATION  PROFILE 
ACCELERATION  TUR . PRANDTL 
<M/*ec  2)  NUMBER 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0,74 


Bin  k 

SEN  HFAT 
TRANSF.COEF . 
0.92E-03 


BULK 

MOISTURE 
TRANSF .COEF . 
1 .32F-03 


AIR  DENSITY 
(Kg/*3> 

1  2233 


•  GENERAL  NOTF'l: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  ofi 


AIR  SPECIFIC  HEAT 
( ITcal  /Kq  Kel  ) 
2.4165F  02 


SHI -SH2-  ♦/-  .OBf-3  Kq/Kq. 


WATER  LAT  HEAT  VAP  1 

( ITca  1  /Kq  > 

5.B955E  05  j 


•  CONTINUED  W  NFXT  PAGE 


313 


RUN  NUMBER:  7905071430  KARINE  SURFACE  LAYER  PRINT  DATE:  11  JON  1980 

START  TINE:  14:30:30  PST  NRL  HICROhETEOROLOGY  DATA  SAMPLING  RATE  < ALL  CHANNELS):  6/Min 

START  DATE:  7  Nay  1979  < DAY  127)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 

•  ESTIMATED  HICROHETEOROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TFMP. 

WIND  SPEED 

DEW  POINT 

TFMP  STRUC. 

BAR  PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

v.por-wr  temp 

(Celsius) 

(Meter /*ec ) 

(Celftiuft) 

(Kel . iM-2/3) 

(Millibar) 

<Cel«iu*) 

(Kelvin ) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

13.761 

11.74 

10.20 

NO  DATA 

1012.40 

J4.017 

-0 . 255 

-0.157 

1 .082 

1  . 180 

HEIGHT 

PUT . TEMP . 

V1R . TEMP , 

V. POT. TEMP. 

ABS. HUMID . 

RF.L.  HUMID. 

SPEC .HUMID. 

VAP . PRES . 

S. VAP  PRES. 

REF. INDEX 

<  Me ter •) 

(Celftiuft) 

(Celftiuft) 

(Celftiuft) 

(Kg/m3) 

(Percent) 

(Xg/Kg) 

(Millibars) 

(Millibar*) 

(Kel .kH-2/3) 

10  .  00 

13.859 

15,099 

15.197 

9 . 303E-Q3 

79,05 

7.668E-03 

12.424 

15.718 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VAt UES  AT  TEN  METERS  (FRIEHE  ET  AL,1970): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  (♦■UP,— DOWN)  SCALING  PARAMFTERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-St  able, --‘Unstable) 
-0.006  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-(Zl«Z2>!/2 
12.99 

Z/L  AT  GMH 
-0 . 008 

Z/L  AT  10  METERS 
-0 . 006 

MON IN- OBUKHOV  LENGTH 
(Meter*) 

-1 . 608E  03 


MOMENTUM  FLUX 
(Nt/m2> 

-2 . 37E-QI 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.17E-05 

LAT.HFAT  FLUX 
(Watt*/m2> 

1  03E  02 

SFN.HEAT  FLUX 
(Watt»/m2> 

4.58E  00 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt*/m2) 

-7.10E  02 

TOTAL  HEAT  BUDGET  FLUX 
(W«t  t»/«2> 

-6.02E  02 

BOUFN  RATIO 
(no  units) 

0.045 


FRICTION  VELOCITY 
( Kat«rt/ttc ) 

4.402E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.740E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-8 . 408E-03 

ROUGHNESS  LENGTH 
(Meters) 

3  -  1  19E-04 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1  .4056-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-t , 93BE-Q1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4. 169E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 
3.701E-03 


AIR  DENSITY 
(Kg/m3> 

1 .2236 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel ■ > 
2.4166E  02 

WATER  LAT.HEAT  VAP 
(ITcal. /Kg> 

5.B953E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil Iibsr  ) 

16.000 

ABS. HUMID. AT  WT  LEVEL 
<Kg/m3> 

1  . 207E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1013.60 


*  MFASUREHFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


GRAD . RICH . 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL . POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

J  71 X 

184% 

120X 

170% 

140% 

5% 

15% 

3091 

60% 

110% 

80% 

80% 

120% 

4481 

448% 

46% 

43% 

376% 

5% 

7% 

418% 

23% 

66% 

399% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905071430  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  14:30:30  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  7  Nay  1979  (DAY  127)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 

FLUX  PARAMETERS 

STAPH  ITY  (♦=UP,— DOWN)  SCALING  PARAMETERS 


GR AD. RICHARDSON  NUMBFR  MOMENTUM  FLUX  FRICTION  VELOCITY 

<  ♦•‘Stable, --Unstable)  (Nt/mZ)  <Meters/*ec) 

0.004  lC.Q2iAJGHH  -2.17E-01  16.0E-021  4.202E-CI  (6.0E-02) 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUM  ID. 

(Meter)  GMH-<ZI«Z2) 1/2  (Kg/»ec  m2)  (Kg/Kg) 

12.99  3.86E-05  18.06-061  -7.032E-05  [3  0E-051 

LAT.HEAT  FLUX  SCALING  POT.TFMP. 

(Watt«/m2)  (Kelvin) 

9.536  01  I ? . 0E+0 1 1  5 . 542E-03  (2.0E-021 

SEN. HE AT  FLUX  ROUGHNESS  LENGTH 

(Uatts/n2>  (Meter*) 

-I.5PEO0  (3.CE+00I  2.613F-04  I6DE-05J 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COEF.AT  10  METERS 
(Watfs/mZ)  (Me fere) 

-7.10E  02  [P.OE^Oll  1.312E-03  14.0E-041 

TOTAL  HFAT  BUDGET  FLUX 
( Watts/m?) 

-6.17E  02  ( 3 . OE^fl I  I 

BOWEN  RATIO 
(no  unit®.) 

-0.015  10.001 


*  DIFFERENCE  BETWEEN  TMF  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAMETER  VAl.UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦#r--! 


GRAD. RICH. 

Z/L 

MOMENTUM 

t AT. HFAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL. POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

flux 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

37% 

39% 

18% 

23% 

154% 

0% 

4% 

65% 

9% 

14% 

50% 

29% 

lo% 

Z/L  AT  GMH 
0.005  10.02) 

//L  AT  10  METERS 
0.004  10.021 

MON  IN -OBUKHOV  LENGTH 
(Meter*) 

2.383E  03 


*  «N*  Of  DATA  RUN 
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MARINE  SURFACE  LAYER  NICROMETEQROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  •  *  »  MICRUMETEOROl.  ocical  data  •  *  *  » 


RUN  NUMBER ; 

7905071500 

PRINT  DATE : 

11  JUN  1980 

START  TIME: 

15:  0:50  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M 

in 

FNU  f  IMF. : 

15:31 :  0  PSI 

DATA  AVERAGING  PERIOD:  30 

Min 

i:  TART  DATE: 

7  hay  1979 

(DAY  127) 

NOMENCLATURE 

1 = UPPER  LEVEL,  2- LOWER  LEVEL 

*  ANA1  OG  CHANNEL  RAW  DATA 

(AVERAGE  VDC 

No  .  0  b 

No  .  Ut 

No  .  02 

No  .03 

No  ,  0  4 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No  .  09 

VCil.  T  .  RE  F  .  A 

TFMP.SIRUC. 

1  TFMP. STRUC. 

2  DEW  POINT l 

DEW  PQINT2 

WIND  SPEED! 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.001 

0.001 

5.076 

5.152 

6.825 

6.368 

4.75? 

4.499 

4.444 

Nn  .  1  0 

No  .  1 1 

No.  12 

No  .  13 

No. 14 

No  .  15 

No  .  16 

No  .  17 

BUi  K  Wl  TtflP 

AC  FREQUENCY  AC  VO!  T ACE 

MANUAL  FLAG 

ZtRO  REF . 

SPARE  A 

SPARE  B 

VOLT. REF , B 

4  .  567 

3 .  H35 

2 . 535 

0 .  (101 

0.001 

0  .  001 

0.001 

6.205 

*  D1GIIAL  CHANNIL  RAW  DATA 

( AVERAGE ) s 

ESCARPMENT  DATA,  FIELD  CA<  I BRAT  ION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  I 

Nn  .2 

UPWIND  NEAR 

UPWIND  *  AND 

DP1FCAL 

DP2ECAL 

WTBFCAL 

US1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMK.2 

HF IGHT/LENGTH 

PA !H( Meter s) 

( Vol ts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff. > 

1411  1 366 1 5 

1421  137168 

0.125 

81 

-0  .  008 

-0 . 050 

0  .  000 

0 .995 

0.969 

*  SYSTEM  HilLISF KEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

ERROR  COUNT 

DATA  BASE 

VOI  T.RFF.DFV 

V(j»  T  .  RFF  .  DF.V 

ZERO  RFF. DEV 

AC  VOI  T  .FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

<  No . scans ) 

(No . scans) 

(No.sc  ans) 

A(No . ) .005V) 

B( No . > • 005V) 

(No . > . 002V) 

(No . >5V) 

(No . >lHz ) 

(VAC) 

(Htl 

<1 

* 

180 

0 

0 

0 

0 

0 

115.4 

59.04 

*  OBSERVED  MlCRilMEIEOROLOGICAt  PARAMETERS  (INCLUDING  THE  AHOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  DMP.l 
(Celsius) 

1 3 . 662 

WIND  SPElOl 
(Meter /sec ) 
13.  16 

DF.W  POINT  1 
(Celsius) 
10.00 

TFMP  .STRUC  .1 
(Kel . xM-2/J) 
NO  DATA 

WIND  DIR . 

( Deg .True) 
296.  1 

BAR . PRfc  S . 1 
(Mil  1 ibar > 
1011.11 

SKY  RAD. 
(Uatt/«2) 
-6.27E  02 

BULK  WT  TFMP 
(Celsius) 

14. 000 

MEAN  AIR  TEMP 
(Kel v in ) 
286.849 

AJN  TEMP . 2 
(Celsius) 
13.717 

WIND  SPEED? 

<  ;ie  ter  /sec  ) 
12.06 

DfW  P0INT2 
( C'el  si  os) 
10.09 

TFMP .STRUC .2 
(Kel . xM-?/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL  > 
-0 . 16 

BAR .PRES. 2 
(Millibar  ) 
1012.21 

»  CAI  CUI  ATED 

M ICR  (METEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 
(Me  ters) 
18.35 

POT  .TEMP . 1 
(Celsius ) 
13.841 

VIR .TFMP  .  1 

(Celsius) 

14.981 

V.POT. TEMP . 1 
(Celsi us) 

15. 161 

ABS. HUMID  .  1 
(Kq/ «3> 
9.25?F'-03 

REL . HUMID . 1 
(Perren t ) 
7B.53 

SPEC. HUMID. 
(Kq/Kq  ) 
7.568E-03 

1  VAP. PRES. 1 
(Millibar ) 
12.247 

S. VAP .PRES. 1 
(Millibar ) 
15.596 

REF.  INDEX  1 
(Kel .  xM— 2/3) 
NO  DATA 

HF ICH1 ,  12 
(Meter  s) 
9.20 

POT .TFMP. 2 

vCelsius) 

13.807 

VIR .TFMP .2 
(Celsi us ) 
15.045 

V.POT. TFMP .2 
(Celsius ) 
15.135 

ABS. HUMID.? 
(Kg/n3> 

9 . 31 4EJ  03 

REL .HUMID, 2 
(Percent ) 
78.70 

SPtC  HUMID. 
(Kq/Kq) 

7 .613E-03 

2  VAP .PRES. 2 
(Millibar > 
12.332 

S . VAP  PRES. 2 
(Millibar ) 
15.669 

REF. INDEX  2 
(Kel .xM-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RIJN  NUMBER 
START  TIME 
START  DATE 


7905071500 
15:  0:50  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMF TF PROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  3(1  Him 
NOMENCLATURE:  1 -  UPPER  LEVEL,  2-LOUER  LEVEL 


*  PROFILE  CAL  Ctll  AT  IONS  BASED  ON  ABOVF  OBSFRVFD  AND  CAICUlATED  VALUES  ( BUSINGER  ,  1 973 )  : 


STAHU  ITY 


GRAD, RICHARDSON  NUMBER 

<♦ -St  able, --Unstable) 
0.009  AT  CMH 

ISOMETRIC  MFAN  HEIGHT 

(Meter)  GMH* ( l 1  »Z2 ) 1/2 
12.99 

//L  AT  GMH 
0.012 

Z/ L  AT  10  m TERS 
0 . 009 

Z/L  AT  Z1 
0 . 0  I  7 

Z/L  AT  Z2 
0  .  009 

MONI  N-fJBUKHOV  LENGTH 

( Ketfrs ) 
l . 07BE  03 

PSI1  AT  Z1 =  -0 .080025 

PSM  AT  72  =  -0.040121 

PSI2  AT  Zl*  -0. 108142 

PS  12  AT  Z?=  -0,054218 


FLUX  PARAMETERS 
( +=UP , —DOWN) 


MOMENTUM  FLUX 
(N t/«2) 

-4.47E-01 

HUMIDITY  FLUX 
(Kq/sec  «2> 

4.30E-D5 

LAT.HEAT  FLUX 
(Watt  s/«2 ) 

1.06F  02 

SEN.  HEAT  FI.UX 
(Watts/n2) 

-1.87E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  t  s/«2 > 

-6.27E  02 

TOTAL  HFAT  BUDGET  FUJX 
(Wat  t5/n?) 

-5.40E  02 

BOWEN  RATIO 
(no  units) 

-0 . 176 


SCALINC  PARAMETERS 


FRICTION  VtLOCITY 
(Meters/ser ) 

6 . 046F-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-5 . 81  OF  -  05 


SCALING  POT.  TEMP . 
(Kelvin) 

2.497E-02 


ROUGHNESS  LENGTH 
(He  rerO 
8.97CE-04 


DRAG  COEF .  AT  1 0  ME  TERS 
(Dinensi  onles*. ) 

2 . 42 Jt  03 


PARTIAL  DERIVATIVES 


CFNFRAL  FORM : DN/DZ* 

1 (N1-N2) )/lLn(Zl/Z2)« 
(Z1*Z2) 1/2J 

N* WIND  SPEED  (M/sec > 
/-HEIGHT  (Meters) 
DWS/DZ*  1.23F-01 


N-SPEC .HUMIDITY  (Kg/Kg) 
7  -  HEIGHT  (Meters) 
DSH/DZ*  -8.92F-06 


N-POT  TEMP. (Kelvin) 
Z*HFICHT  (Meters) 
DPT/DZ*  i . 83F-03 


PROFILE  SLOPES 
( +-INCR .WITH  HEIGHT) 


GENERAL  FORM : 'N ' SI OPE= 
t (LnZl-PSI)-<LnZ2-PSI) )/ 
INI -N2 ) 

N-WIND  SPEED  (h/sec) 
Z-HE1GMT  < M )  Ver  t . A* is 
PSI-PSII 

US  SLOPE  *  662E-01 

N*SPEC. HUMIDITY  (Xg/Xg> 
Z-HEIGHT  (M)  Vert. A*is 
PSI-PSI2 

SH  SLOPE-  -9.30E  03 

N-POT , TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PS I -PS I 2 

P 1 X  SLOPE*  2.16E  01 

N*  nTEMP .STRUC. <K«M-2/3) 
Z-HEIGHT  (M)  Ver  t  .A« is 
PS I "NONE 

CT2  SLOPE -NO  DATA 


•  GENKRAl  CONS  1  ANTS  : 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
<Ni»  units) 
0.4 


GRAVITATION 

ACCELERATION 

<M/sec  ?> 

9 . 7959 


PR OFT l E 
TUR . PRANDTL 
NUMBF  R 
0.74 


PROF  1 1  E 
I UR . SCHMIDT 
NUMBFR 
0.74 


BUI  K 
SEN  HEAT 
TRANSF.Cr'FF 
0 .92E-03 


BULK 

MOISTURE 
1  RANSF  .COEF 
\ . 32E-G3 


AIR  DENSITY 
<Kg/«3 ) 

I .2231 


*  t>  NERAL  NO  T  (•  -i  ; 

Acruracy  Imitation  exceeded  for  neasurenent  of  Profile  Slop*  and/or  Partial  Derivative. 
Conpxtof ion  eieiutert  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal  .  /Kg  Kel  .  ) 
2.4164E  02 


SHI  SH.?*  ♦/-  OHF-3  Kg/Kq. 


MATER  LAT.HEAT  VAP . 
( ITcal  ./Kq) 

5.8957E  05 


CONTINUED  ON  NUT  PAG! 
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RUN  NUMBFR:  7905*071500  MARINE  SURFACE  LAYER 

START  T IMF :  15:  0:50  PST  NRL  MICROMETEOROLOGY 

START  DATE:  7  May  1979  (DAY  127)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


*  ESTIMATFD  M I CRUMETF UROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP. 

WIND  SPFED 

DEW  POINT 

TEMP 

•STRUC.  BAR, PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V. POT-WT  TEMP 

<  Cel  sms) 

(Meter/ser > 

(Celsius) 

(Kel 

. *K-?/3 )  (Millibar) 

(Celsius) 

(Kelvin  > 

(Kel van ) 

<  Kel vi n  ) 

(Kelvin) 

13.710 

12.19 

10  .  OH 

NO 

DATA  1012.11 

14.000 

-0.290 

-C .192 

l  .  037 

1.135 

HEIGHT 

PUT . 1FMP . 

VIR  .  TEMP. 

V. POT .TEMP. 

ABS. HUMID. 

REL .HUMID, 

SPEC  HUMID . 

VAP . PRES . 

S , VAP .PRES  . 

REF . INDEX 

( Me  t  er  %  ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/n3) 

(Percent ) 

(Kg/Kg) 

(Mill ibar  s  > 

(Mil libars) 

(Kel . nH-2/ 

10  00 

13.808 

15.037 

15.135 

9 . 3Q7F.-03 

78.68 

7.607E-03 

12.322 

15.661 

NO  DATA 

*  Bt.il  K  AERODYNAMIC  CALCUIATIONS  BA5FD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIF.ME  ET  AL,1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦=UP ,-*DOUN> 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


OR AD. RICHARDSON  NUMBER 
(♦=Stable,-£Unstable> 
-0  ,  006  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Merer)  GHH*( Z 1 »?2> 1/2 
12.99 

Z/L  AT  GMH 
-0. 007 

Z/L  AT  10  METERS 
-0 . 006 

MON I N-QBUKHOV  LENGTH 
(Meters) 

-1.734E  03 


MOMENTUM  FLUX 
(Nt/«2) 

-2.61E-01 

humidity  flux 

<Kg/sec  «?> 

4. 42E-05 

LAT.HEAT  FLUX 
(Wat  ?s/n2 ) 

1.09E  02 

Sf  N.HEAT  FI  UX 
(Witts/ *2) 

5. I4E  00 

SKX  AND  SOLAR  HF AT  FLUX 
(Wet  t*/«2) 

-6.27E  02 

TOTAL  HEAT  BUDGET  FI.DX 
(Watts/«2) 

-S.13E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

4 .617E-01 

SCALING  SPEC. HUMID. 
(Kg/ Kg) 

-7.B32E-05 

SCAL ING  POT . TEMP . 
(Kelvin) 

-8.999E-Q3 

ROUGHNESS  LENGTH 
(Meters ) 

3 . 672F  -04 

DRAG  HJEF.AT  10  MFTERS 
(Dimensionless) 

1  i5E-03 


WITH  LONG.  VFIOCITY 
(Meter  2/*ec.2; 

-2. 132E-0I 

WITH  AbS.  HUMIDITY 
(Meter  Kg/sec  «3> 

4 . 424E-05 

WITH  POT  TEMPERATURE 
(Meter  Kel  /tec ) 

4. 155F-0J 


AIR  DENSITY 
( K  q/«3 ) 

1  2235 

AIR  SPF.CI^IC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4164E  02 

WATER  LAT.HEAT  VA"  . 
(ITcal./Kg) 

5.B956E  05 

VAP .PRES .AT  WT  LEVEL 
(Mil  libar  ) 

15.978 

ABS. HUMID- AT  UT  LEVEL 
(Kg/w3> 

1  . 206E-02 

BAR, PRES. AT  UT  LEVEL 
(Millibar ) 

1013.31 


BOWEN  RAT  10 
(nu  v n 1 1 t . ) 

0  .  047 


*  MEASUREMENT  ERROR  ANAL YSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONST  I TUFNT  MFASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUT K  AERODYNAMIC  ERROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT  HFAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCI  SPEC 

SCL  POT. 

ROUGH. 

DRAG 

NO, AT  GMH 

AT  l  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

87* 

95X 

74X 

142* 

65* 

5* 

21* 

207* 

37* 

105* 

28* 

57* 

74* 

39  OX 

39  01 

46* 

43* 

318* 

5* 

8* 

361* 

23* 

66* 

341* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905071500 
15:  0:50  PST 
7  hay  1979  (DAY  <27> 


MARINE  SURFACE  LAYER 
NRL  MICXOME  TEOHOLQCY 
SAN  NtCOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1 980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  UF IGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  EF NOi  S 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


STAB 1 1  ITT 


FLUX  PARAMETERS 

(♦=*UP, -=POWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -=Unstab Ip) 
0.006  (0 . 02J  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH*<Z1»Z?M/2 
12.99 

Z/L  AT  GMH 

0.000  10.0?) 

Z/L  AT  10  METERS 

0.006  (0.021 

MON IN -OBUKHOV  LENGTH 
(Meters) 

1 . 577E  03 


MOMENTUM  FLUX 
(Nt/n2) 

-3-32E-01  I h . 0E -02  J 

HUM T D I IY  FLUX 
(Kq/sec  m?) 

4.39E-05  18. Of -06) 

LAT  .HEAT  FLUX 
( Wa  t  Ts/n2) 

1 . 08E  02  I? . 0E+0 1 ) 

SEN. HEAT  FLUX 
(Watt  s/m2 ) 

-1  .  46E  01  (3.0E+00) 

SKY  AND  SOLAR  HF  AT  FLUX 
< Wa  t  Ts/n2> 

-6.27E  02  12. OF *0  I ) 

TOTAL  HFAT  BUDGET  FLUX 
<  Wat  ts/«2) 

■  5 . 21 E  02  rj.OLfOl! 

BOWEN  RATIO 
(no  unit*.) 

-0-095  10.081 


FRICTION  VELOCITY 
(Meters /sec ) 

5.165F-01  (6  0E-021 

SCALING  SPFC. HUMID. 
(Kq/Kg) 

7.05SE-I5  I3.0E-051 

SCAI  ING  POT.  TEMP  , 
(Kelvin) 

2  •  237E-0?  (20E-02I 

ROUGHNESS  LENGTH 
<  Meters ) 

5950E-04  16.0E-051 

DRAG  COEF. AT  10  METERS 
(Meters) 

).  7821  -IKS  (4.0E-041 


»  D I F  FERENC  F  BETWEEN  THF  PRUT  ILF  AND  BUI  K  AfROOYNAMIC  DERIVED  PARAMETER  VAI  UFS  AS  COMPUTED  VIA  ThF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  UEIGHIFD  COMPOSITE  VALUE  UR  ME  A  SURF  Ml  NT  UNf'F  R  *  A  l  NT  Y  VALUr  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFFRFNL.F  AND  ARE  "tor-": 


GRAD. RICH. 
NO . At  GMH 

2/1 

AT  1  0M 

MOMI NTUM 
FI  UX 

l  AT  HFAT 
FLUX 

SEN.  HFAT 
»  LUX 

SKY  RAD. 
FI  UX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
Vf »  OC1TY 

SCi  SPEC 
HUMIDITY 

SCL  POT 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

42* 

44* 

29* 

2* 

90  Z 

0* 

3* 

122* 

14* 

15* 

99* 

45* 

29* 

•  END  OF  DATA  HM 
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MARINE  SURFACE  LAYER  MICRQME TE0RQ1  QGICAl  EXPERIMENT 


NAVAL  RFSFARCM  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPP  RIC  RESEARCH  STATION 
SAN  Nl COt  AS  ISLAND,  CALIFORNIA 

«  *  *  «  HICROMETtOROl  OCICAL  DATA  •  *  •  « 


RUN  NUMBER : 

7905071700 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

17:  2:10  PSf 

DATA  SAMPLING  RATE  (ALL  CHANNE IS):  6/Min 

END  TIME: 

17:32:20  PST 

DATA  AVERAGING  PERIOD:  30 

Mi  n 

START  DATE: 

May  1979  (DAY  127) 

NOME  NCI  ATURE ; 

;  1  UPPER  LEVFI  ,  2- LOWER 

1  FUEL 

* 

ANALOG  CHANNEL  RAH 

*VERAGF  VDC) 

No  .  00 

No  .01 

No  .  02 

No  .  . 

No  .  04 

No  .  05 

Nc  .  06 

No  .  0  7 

Nc  08 

No  .  09 

VOLT. REF. A 

TEMP. STRUC. 1 

TEMP .STRUC. 

2  DtU  POINT  1 

DFU  PO  INI  2 

WIND  F>.  '01 

WIND  SPEED2 

BAR .PRFS .2 

SKY  RAD 

WIND  DIR 

6.205 

0  ooo 

0.001 

5.096 

5.170 

6.339 

6.033 

4.744 

1 .653 

a  .651 

No  .  1  0 

No  .  11 

No  .12 

No  .  13 

No  .  14 

No  .  15 

Nu  .  16 

No  .  17 

BULK  UT  TEMP  AC  FREQUENCY 

AC  VOl  TAGf 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOLT  REF. B 

4.288 

3.804 

2 , 539 

0.001 

0.001 

0.001 

0.001 

A  .  205 

» 

DIC1TAL  CHANNEL  RAW  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPFED  ESCARPMENT  CORRECTIONS. 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  l  AND 

DP  IF  CAL 

DP 2F CAL 

W1  DF  CAL 

USD  c 

WG2EC 

•UR  TEMP  .  1 

AIR  TEMP. P 

HFIGHT/LENCTH 

PATH<  Meters ) 

(Veits) 

< Volis) 

(Volts) 

( CceF ( . > 

'Cr-ff  * 

1411  135940 

1421  136480 

0.1  G7 

88 

-0 . 008 

-0 . 050 

0  .  1)00 

0  .993 

it  V5V 

. 

SYSTEM  HOUSEKEEPING  PARAMETERS  T  k ANSI  A  TF  D  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERRUR  COUNT 

DATA  BAGE 

VOLT.RFF .DFV 

VmT.RF_F.DFV 

ZFRO  REF. DEV 

AC  VOl  T .FLUX 

AC  FRKj.F 1 

UX  AC  VtILTALE 

f.r  PHEtii'FNC’ 

(No  scans) 

( No . scans ) 

(No .srans) 

A ( No . ) .005V) 

B(Nc . > . 005V) 

(No . > . 0C?V> 

(Nr . >5V> 

( Nc .  ) 1  Hz ) 

( VAC  ) 

( H/  ) 

0 

D 

180 

0 

0 

0 

0 

0 

1  1  *•  .  4 

•',7.80 

# 

OBSERVED  MICRGMETEOROL  OCICAL  PARAMETERS  (INCLUDING 

THE  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS 

AIR  TEMP . 1 

HIND  SPEED1 

DEU  POINT 1 

TFMP .STRUC. 1 

WIND  DIR . 

BAR  .PRFS. 1 

SKY  RAD. 

BUI  K  RT  T  F.  rtf* 

Of  AN  AIR  It  f 

(Celsius ) 

( Meter /sec ) 

( Celsius) 

(Kel . *M-2/3) 

( Deg .True) 

(Mi  1 libar ) 

(Watt /n2  > 

•T.elsu  s  ' 

(Kelvin' 

13.594 

12.20 

10.12 

NO  DATA 

303.2 

1011.00 

-2.31E  02 

1 X . 923 

206.78 l 

AIR  TEMP. 2 

WIND  SPEFD2 

DEU  P0INT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES .2 

(Celsius) 

(Me ter /sec ) 

(Celsius) 

(Kel . *H-2/3) 

(Meter  MSL ) 

( Mj 1 1 i bar ) 

13.648 

11.31 

10.19 

NO  DATA 

0.36 

1012. 10 

u 

CALCUi  ATED 

MICROMETFOROLOGICAL  ’’ARAMETERS: 

HEIGHT,  Z1 

POT. TEMP. 1 

VIR  .TFMP  .  1 

V. POT. TEMP . 1 

ABS. HUMID. 1 

REl .HUMID. 1 

SPEC. HUMID. I 

VAP .PRFS. 1 

5. VAP. PRFS  1 

REF  .  1ND£  *  5 

(Meters) 

(Celsius) 

( Celsius) 

(Cel si  us) 

( Kg /n3 ) 

(Percent  > 

(Kq/Kq ) 

(Mi  11 l bar  > 

(Millibar) 

(Kel  . * M  2/3 

18.35 

13.774 

14.924 

15.104 

9.327E-03 

79. 5C 

7.629E-03 

12.343 

1 5 . 526 

NO  DATA 

HEIGHT,  Z2 

POT .TFMP .2 

VIR .TEMP  .2 

V. POT .TFMP .2 

ABS. HUM  ID. 2 

REL  HUMID. 2 

SPEC  HUM  ID. 2 

VAP .PRFS.  2 

S  .  VAP  PDF  S  2 

REF  .  I Ml ■*  X  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent  > 

( Kq/Kq  > 

(Millibar) 

( Mi  1 I i bar  ) 

(Kel  *H  P/I 

9.20 

13.738 

l 4 . 985 

15.075 

9.382E-03 

79  62 

7.667F.-53 

12  418 

15.598 

Nil  DATA 

•  CONTINUED  BELOU 


PRINT  DATE:  U  JUN  198G 

RUN  NUMBFR:  7905071700  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  TIME:  17:  2:10  PST  NRL  MICROMFTEOROLOGY  DATA  AVERAGING  PERIOD:  30  Mm 

START  DATE:  7  May  1979  (DAY  127)  SAN  NICOI  AS  ISLAND,  CAL  NOMENCLATURE:  1  -  UPPER  LEVFL,  2*-  LOWER  LEVEL 

«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER , 1 973 ) : 

FLUX  PARAMETERS  PROFILE  SLOPES 

STABILITY  (♦-UP,—DOUN>  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  ( **INCR .WITH  HEIGHT* 


GRAD. RICHARDSON  NUMBER 
( ♦  s-Stab  le, -=Uns table) 
0.014  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(ZI*Z2)1/2 
12.99 

7/L  AT  CMH 

0.020 

Z/L  AT  10  METERS 
0 .015 

Z/L  AT  Z1 
0  .  0  *0 

Z/L  AT  Z2 
0 .014 

MONIN-OBUKHOV  LENGTH 
(Meter S ) 

6.594E  02 

PSU  AT  Z1  *  -0  .  13C7B4 
PSU  AT  Z2-  -0.06557D 
PSI2  AT  Zt-  -0 .176735 
PSI2  AT  Z2»  -0  .  088608 


MOhfNTUM  FLUX 
(Nt/n2> 

-P . 7 1 F -  0 1 

HUMIDITY  FLUX 
(Kg/sec  »2) 

3.20E-05 

LAT.HEAT  FLUX 
(Watts/n2> 

7.90E  01 

SFN.HEAT  FLUX 
(Uatt*/w2) 

-1.45E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/M?) 

-2.31E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2> 

-1 . 67E  02 

BOUFN  RATIO 
(no  unite) 

-0 .183 


FRICTION  VELOCITY 
(Meter  s/se*" ) 

4.-  1  IE-  0 1 

SCALING  SPEC . HUHD . 
(Kg/Kq) 

-5.554F.-0S 


SCALING  POT.  TEMP. 
(Kelvin) 

2 . 479E-02 


ROUGHNESS  LENGTH 
(Meters) 
3.934E-04 


DRAG  COFF.  AT  10  MFTERS 
( I)  men  si  on  less ) 
l  .7311  03 


CENERAL  FORM : DN/DZ  * 

I (Nl -N2) )/[l  n ( Z T /Z2 )* 
<71422)1/2) 

N=WIND  SPEFD  (M/sec > 
Z-HE JCHT  (Meters) 
DUS/DZ  *  9.92E-02 


N=SPEC. HUMIDITY  (Kq/Kg) 
Z= HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z=HE IGHT  (Meters) 
DPT/DZ=  3  98E-03 


GENERAL  FORM :  'N'SL  OPE' 

[  (LnZI  -PSD-  (LnZ2'PSI  )  1/ 
IN1-N2I 

N=  WIND  SPFED  ( M/sfi  ) 

Z=HE IGH  T  (M)  Vert.A.is 
PSI=PSI1 

US  SLOPE*  8.49E-0I 

N*SPEC . HUMIDITY  <Kq/Kg> 
Z*HE ICHT  <  M )  Vert. A*is 
PSI =PSI2 

SH  SI  OPF.  -  -9.73E  03 

N “POT . TFMP  (Kelvin) 
Z*HEICHT  <M)  Vert. A* is 
PSI=PSI2 

PTK  SLOPE*  2. 1  HE  01 

N=LnTEMP . STRUC . (K*H-2/3> 
Z= HEIGHT  (M)  Vert.  Axis 
PS I -NONE 

CT  ?  SLOPE* NO  DATA 


*  CfNFRAL  CONSTANTS: 


MJSCELLA  S 


VON  K ARMAN 
CONSTANT 
( No  unite) 
0 .4 


GRAVITATION  PROFILE  PROF  TIE  BUi  K  BULK 

ACCELERATION  TUR . PRANDTL  TOR. SCHMIDT  SrN  HEAT  MOISTURE 

(M/eec  2)  NUHBFR  NUMBfR  TRANSF . CUEF .  TRANSF. COEF. 

9.7959  0.74  0.74  0.92E-03  1.32E-Q3 


AIR  DENSITY 
<Kg/«  3) 
l  2232 


a  GFNERAL  NOTFIi  AIR  SPECIFIC  HEAT 

Accuracy  Imitation  exceeded  For  neaeurenent  of  Profile  Slope  and/or  Partial  Derivative.  (lira). /Kg  Kel  ' 

COMputatton  executed  by  meertlon  of:  2.4165E  02 


5H1-SH2-  ♦  /-  . 08E -3  Kq/Kq. 


HATER  LAT . HEAT  VAP 
< I Tc  a  1  /Xq ) 

5 . 89fc1  E  05 


CONTINUED  ON  NF*T  PAGf 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905071700 
17 t  2:10  PS1 
7  hay  1979  ( DAT  127) 


MARINE  SURFACE  LATER 
NRL  M1CROMETE UROLOGY 
SAN  NICULAS  ISLAND ,  CAL 


*  ESTIMATED  MICRDMETFOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP. 
(Cel  si  us) 
13.641 

HEIGHT 
( Meter  s ) 
10.00 


r/ser)  (Celsius) 


POT .TEMP . 
(Celsius) 
1 3 . 739 


VIR . TFMP . 
(Celsius) 
14.970 


TEMP . STRUC .  BAR. PRES. 

( Kel . xM-2/3)  (Millibar) 
NO  DATA  1012- 0C 

V. POT . TEMP .  ABS. HUMID. 
(Celsius)  (Kg/«3) 
15.076  9.J76E-03 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RAT  [  (ALL  LHANNFl.  S> 

DATA  AVERACING  PERIOD:  30  Min 


BULK  UT  TEMP  AIR -UT  TEMP  POT-WT  TEMP  VIR-Wf  TEMP  V.POT-WT  ICMP 


REL. HUMID. 
(Percen t ) 
79.60 


(Kelvin) 
-C .281 


SPEC. HUMID.  VAP  PRES  . 


S  .  VAP  PRES .  REE  I NDEX 


(Kg/Kg ) 
7.662E-03 


< Mi  1 1 ibars 
15.589 


(Kel . *  M-2/3 ) 
NO  DATA 


*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VAt  UES  AT  TEN  MFTERS  (FRIEHL  ET  AL,197Bj 


INFFRRFD 

STABILITY 


GRAD , RICHARDSON  NUMBER 
(♦*St ab le , ~*Uns table  > 
-0.007  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH=(Z1»Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0 . 009 

Z/L  AT  10  METERS 
-0 . 007 

MONIN-OBUKHOV  LENCTH 
(Meters) 

-1 . 430E  03 


FLUX  PARAMETERS 
(♦*UP , -*DOWN ) 


MOMENTUM  FLUX 
(Nt/f»2> 

-2.21E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3.95E-05 

LAT.HEAT  FLUX 
(Wat  ts/«2) 

9.76E  01 

Sf N . HEAT  FLUX 
(Wat  ts/n2  > 

4.86E  00 

SKY  AND  SOI AR  HEAT  FLUX 
(Uatts/n2) 

-2.31E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/n2> 

>1 . 29E  02 


INFFRRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter  s/sec  > 

4.24BE-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-7.605E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-9.237E-U3 

ROUGHNESS  LENCTH 
( Me  ter -» ) 

2.759E-04 

DRAG  COfcF.AT  10  MFTERS 
(Di  Mansion Ie*iS ) 

1 .384E-03 


INFtRR*-  D  MEAN  VER  T  ICAl 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Meter2/ser2 ) 

-1  , 805E-0  1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3 ) 
3.953E-Q5 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

3 .924E-G3 


MISCELLANEOUS 


A IP  OfNSITr 
(Kg/rt.4) 

1 .2236 

AIR  SPECIFIC  HEAT 
< ITcal , /Kg  Kel . > 
2.4166E  02 

WATER  LAT.HEAT  VAP 
(ITcal. /Kg) 

5.8960E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 
l 5 . 896 

ABS. HUMID.  AT  WT  LEVEL 
(Kg/n3) 

1  . 200E-02 

BAR  .PRES.  AT  WT  I  F.VEL 
(Mi  1 1 1 bar ) 

1013. 20 


BOWEN  RATIO 
(no  unit*::) 

0  .  050 

MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERPOR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUF5  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ART  '♦of-': 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD.  TOTAL  HEAT  BOUFN  FRICTION  Slit  .SPFC  SCt.POT.  ROUGH  DRAG 

NO. AT  GMH  AT  10M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  C  Lit  F 


*  CONTINUED  BELOW 


RUN  NUMBER:  7905071700 

START  TIME :  17:  2:10  PST 

START  DATE:  7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1*80 

DATA  SAMPLING  RATE  (ALL  CHANNFLS > 

DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  P ARAMETFR  VALUE  WFIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPFCTIVI  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MF ASUREMENT  UNCERTAINTY  INDICATED  IN  E  1 : 


GRAD. RICHARDSON  NUMBER 
( table, --Unstable) 
0.010  (0.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMHMZt  »Z2>  1/2 
12.99 

Z/L  AT  GMH 
0.014  10  021 

Z/L  AT  10  METFRS 

0.010  (0.02) 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

9.591E  02 


FLUX  PARAMETERS 
( *=UP ,-=DOUN) 


MOMENTUM  FLUX 
(Nt/n2) 

-2.38E-01  [6.0E-021 

HUMIDITY  FLUX 
(Kq/sec  «2> 

3.7HE-05  (8.0E061 

LAT.HFAT  FLUX 
( Ua T  t  s/n2 ) 

9.34E  01  I7.0E+0I1 

SEN.HFAT  FLUX 
( Ua  1 1  s/«2 ) 

-1  .  10E  0T  I  3 . 0E  *-0 0  1 

SKY  AND  SOLAR  HFAT  FLUX 
< Watts/n2> 

-2.31E  02  1 2 . OE  +0 1  1 

TOTAL  HEAT  BUDGET  FLUX 
< Watt*/«2> 

1  .  39E  02  1 3 . 0E *0 1 1 


SCALING  PARAMETERS 


FRICTION  VFLOCITY 

<  Meter  «s/sec  > 

4.409F-01  16.0E-02I 

SCALING  SPFC .HUMID. 

<  Kq/Kg ) 

6.816E-05  (3.0E.-051 

SCAI  INC  POT  .  TEMP  . 
(Kelvin) 

2 . 226E-02  I  2 . OE-021 

ROIJGMNFSS  LENCTH 
( Meters ) 

3.236E-04  16.0E-051 

DRAG  GOFF. AT  10  MF  TER 5 
(Meters ) 

1  -494F  0  3  ( 4 . 0E  -  0  4  1 


BOWEN  RATIO 
(no  uni  tt.  > 

-0.097  (0.081 


DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAI  UES  AS  COMPUIFD  VIA  7Hl  STANDARD  DEVIATION  FROM  f.  I  I  HI  P  TH 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCFRTAINTY  VALUE  (WHICH  FVFR  ABCfll  UU.  VALUE  IS  l  ARGE  R  >  .  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  ANO  ARF  "tor-": 


GRAD. RICH,  Z/L 
NO. AT  GMH  AT  10M 


MOMFN1UM  LAT.HEAT  SEN.HFAT  SKY  RAO  TOTAI  HFAT  BOULN  E  P  l  f  T  1  ON  SCI. SPIT  SCL  POT 
FLUX  FLUX  FlUX  r  LUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP 


•  END  OF  DATA  RUN 


MARINE  SUNK ACE  LAYER  Ml CROHL TE OROL OG I  CAL  EXPFR IME  NT 


NAVAL  fct  SEARCH  L  AEON  A T  CRY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINI  ATMOSPHERIC  RESEARCH  STATION 
SAN  N  ICO!  AS  ISLAND,  CAI  IFURNIA 

*  •  •  •  MICMOHETf  OROI  liCICAL  DATA  »  *  *  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7*050/ 1731 
17.32:30  Psr 
itt:  2.4c  psr 

7  Hdy  1 97V  *  DAY  127) 


ANAI  OG  L'HANNH  RAW  DAIA  (AVIRAllt  VDL )  . 


PRINT  DATE  :  l l  JUN  1980 

DATA  SAMPLING  KATE  (ALL  LHANNI  Lb )  :  /,/Mjn 
DATA  AVER  AG  INC.  PERIOD:  30  Min 
NOMENLLAIURF  1  =  UPPER  LEVfcl  ,  2- l  OWE R  I  LVtL 


No  Oil 

VOI  T  KO  .rt 

O.  205 


No . 0 |  No . 02  No . 0  3 

1:  MP  .  S1RUC  .  I  TEMP  .  UIKUL  .2  OE.W  POINI 1 
0 . 0  C  »  C . C  C  l  5 . 1 5V 


Nc  .  04 

'Of  U  POINT? 

5  ?  \  8 


No  .  05 

WIND  SPI EDI 
5  608 


Ne.Ofa  Ncl)7 

WIND  Spf  I  b?  BAR  .  Pkl  b 
5  43o  4  739 


U>  .  I  ii  Na  ll  N j  .  1  ? 

No  .  1  3 

Nj  .  14 

No  .  15 

No  16 

HUiK  wl  1  k  MP  AC  (RKUULNLY  Ai  VU.  I  AGE 

MANUAI  EL  AC 

n KU  REl . 

SPARE  A 

GRAVE  b 

4  :.'4]  3.795  2.54!) 

0.991 

0.901 

9  091 

!>  .00  | 

No  .  17 

Vlh  T  RE  K  P 
f. .  300 


Dll.irAL  channel  RAW  DATA  ( AVER AGF  )  : 


ESCARPMENT  DATA, 


FlFl  D  CALIBRATION  AND 


WIND  SPEED  CSCARPMf  NT 


CUR  RE 


1  I  uN3 


No,!  No..’ 

AIR  TtMi’.l  AIR  TEMP.  2 
1411  M3597  1421  134420 


UPWIND  NFAR  UPWIND  LAND  I-PlftV.I 
HEIGHT /LENGTH  P  ATH<  Me  ter  ■»)  (Veits) 
0.157  8?  -  0  .  0  UH 


DP  >M  »'«L  WU-FLAL 

•Veils/  (Vul t«  > 

li  lldf) 


W'..1E  (. 
i r rpt < 


SYSTEM  HUUSI RE EPINC  PARAMETERS  TRANSLATED  INTO  ENGINEER  I NC  UNITS: 


riAMTAl  FLAG  ERROR  COUNT  DATA  BASE 
(No,',can<,)  (No. scans)  (No. scans) 

n  9  mo 


VOI  T. REF  DEV  VOLT  .REF  .DEV  ZERO  KEF. DEV 
A  (  No  .  >  .  (1 05V  >  E«(No  .  >  .  003V)  (No.>.0G2V) 

0  0  0 


at:  volT.fujx  at  fruj.ilux  ac  voltaic 

(  Nr  .  >‘,V)  (Nr  .  MM*  >  (  VAC  / 

n  0  115.4 


no  u  V 
WIND  DIR 


OBSERVED  MICRONS  rfc'OROLOCICAl  PARAMETERS  (INCtUDING  THE.  ABOVE  CAL.  AND  ESCARPMENT  CORRECT!  ONS )  TRANS'  All  b  INTO  ENLJni.  E  *  i  n',  ;.,nJ  TO 


AIR  TEMP  .  1 

WIND  SPFfc  DI 

DEW  POINT  1 

7FMP . STRUC  I 

WIND  DIR  . 

BAR  PRCG  I 

{><r  rad 

Fu!  k  «T  II  nf 

MAN  AIR 

(Celsius'/ 

( Meter/sec  > 

(Celsius) 

(Kel  .  »M-2/3> 

( Deq . True) 

(Mi i l i bar  > 

(Watt  /«.'?  ) 

(  re  Imu.i 

•  he  1  VI  r.  , 

13.351 

10.80 

10.49 

NO  DATA 

300.2 

10109] 

-  9  6  !  r  L)1 

1  *  B77 

386  T*  /. 

AIR  temp.;.' 

WIND  SPEED? 

DtW  POINI 2 

TEMP .STRUC. 2 

I  IDE  TABLE 

BAR  PRf S  .  2 

(Celsius) 

<  Me  ter/ ser ) 

(Celsius) 

(Kel . *M-2/3) 

( Mete/  MSI  * 

<Mi 1 1 1 har  i 

1  5 . 44? 

10.21 

1  0  .  4H 

Nl)  DATA 

0 . 45 

1  C  1  ?  Cl 

CAL  CUI  A  TED 

MICROBE JEOWOLDG3 CAL  PARAMETERS. 

HEIGHT,  Zl 

POT .TEMP • 1 

VIR. TEMP . 1 

V.PIlT  .  TEMP  .  1 

AhS .  HljMID.  1 

Rt  L  .HUMID  1 

SPic  humid  : 

|  VAP  Ppt'-,  1 

b  VAP  I'-KtU  1 

vfcf  I.U/f 

(Meters) 

(Celsius) 

(Celsi us) 

(Celsius) 

(Kg/e*3> 

( Percent  > 

(  K<y/K,/  ) 

•  rti 1 j  Aba/  • 

("l  )  1  IC.I-  ! 

Kei  k  *i  - 

18.35 

13.531 

14.713 

1 4 . R9  i 

9.5711-03 

a? .  a? 

^  83  Jf  -(.3 

1?  a‘i5 

?,*L 

Vi  DA* A 

HEIGHT,  Z2 

PUT . TFMP . 2 

VIR . TEMP .2 

v .pm  .  n mp 

ABS.  HUMID.:* 

RE  1  HUMID.:’ 

‘•PEC  HUM' D  . 

•  VAP  FkLS  ' 

b  •  Rf  b  1 

R{  f  I *•  I 

(Meter  s  > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

( Perce-*  *  > 

•  Kq  Kg) 

<  Mi  1  1  it- a- 

■  Mi  j  ;  iba*  ' 

"  e  .  •  « 

9.29 

I J . 033 

14.804 

14.894 

9.57;*!?.  03 

A?  .  PS 

7  M  |  Hf  -  n  3 

I  3  .  (  >.  I 

:*...  ’t-n 

\  ■  Data 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905071730 
17:32:30  PST 
7  Hay  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MI CROME TEOROl  OClY 
SAN  NICOLAS  1ST  AND,  CAL 


PRINT  DATC  11  JUN  1 99 : 

DATA  SAMPLING  RAT?;  i  A-  i  •  ••.NNLiG>  * 

DATA  AVI. BAG  InG  T'F»HiD  31  M  ;  n 

NQMl  Nf.LATL'Rt  1- UPPER  LEvfi  .  2  .  i  NF  * 


PROFILE  CAt  CUt  ACTONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CUI  ATFD  VAI  U£S  ( PUSINCF R , 1 *751 : 


STAR M  ITY 


EL  X  PARAMETERS 

( *iUP, -^DDWN)  SCALING  PAR  AMMi  ft  PARTIAl  DERIVATIVES 


Pu  t  ]  l  E  Li  lit  f  ' 

•  -  I  NCR  with  m.  ..r 


GRAD. RICHARDSON  NUMBER 
( **Stable , -  -  Unstable > 

Q  ■  007  AT  CtiH 

geometric  mean  height 

(Meter!  GMH=< 7I*Z2 ) I /? 
12.97 

//L  A  I  GMH 
-0.009 

Z/L  AT  IU  Mf  TF  R5 
-0 . 097 

Z/L.  AT  Zl 
-0.01  5 

Z/L  AT  Z:J 
- « . 006 

MUNI  N- OBUKHOV  I  E.NU1H 
< Meter  s  > 

-  I  . 416E  03 

PS II  AT  /Is  0.045899 
PS  I  I  AT  Z7=  0,0276', 5 

PC*  12  AT  Z1-  0.0.77958 

PST?  AT  /?-=  0.014307 


MOMENTUM  FLUX 

(Ni/m?) 

-I  .  ?4E-  G  1 

HUMIDITY  El.UX 
(Kq/sec  m? > 

2.77E-H5 

LA  T  .  HEAT  Fi  "X 

(Uatts/n2) 

6 . 05F  0 l 

I.F  N  .  HEAT  f  1  MX 

(Ua  t  ts/m2) 

2.81E  on 

SKY  AND  SUL AP  HEAT  FLUX 

<Uatts/«?> 

9.6IE  01 

10TA1  HEAT  BUDGf  T  FLUX 

(Wat  ts/M?) 

-2.48E  01 

BOWFN  RATIO 

(bn  unite) 

0  041 


ERIC.  I  ION  VELOCITY 
( ilet^r  s/ser  ) 
3-545E  Ot 

SC  A I  INC.  SPKL’.HUMD 

(  K  o  '»  • 

6.2  <E  nr. 


SC.AI  I  Nil  PUT  TEMP 
(Kel v  in ) 

6.390E-03 


ROUGHNESS  IfNGTH 
(  Me  t  pr  5  ) 

I  465E  4 

DRAG  LOLF  .  AT  1  0  Ml  TtRo 
(  D  iMenei  on  I**-’  > 

1  ■  ?V;»t 


OF  Nl  RAi  TOST  Pnd/ 

i:ni  N.'i|/ii..(zi  z,'  « 
•Zl»72»1  *1 

N  -  U  1  Nl>  SPI  I  D  <M,  • 

Z  =  HLIGHi  iflr'er'.' 
PUS/D.’=  6  60F  02 


N»SPfC. HUMIDITY  (Kg  Kg 
7 -Hi'  (f. HT  (Meter  s  * 

DSH  /pZ=  -8  9?E  -06 


N  -  P  O  T  TLMP  Uclmn 
Z-HI  IL.Ht  <  rtf’i-r  . 
DPT/P?=  H  9?f  -  (14 


GI  Nr  I  it**  N  ' •  •  I 

I  >1  f  ?  1  PS  I  ■  l.r  :.  •  •  ; 


N  WIND  'III. 

-  HI  IGHT  r  »  ,ii  .  > 

PS1  -F’.ll 
w  -i  S.  , p  i  :  - 

Ns-ril  M!iN;r  i  T>  irj'»g 
I  HI  IC.H’  <  M  >  r  *  A  i  i  «. 

p;-;  * p s i 

‘■'h  '■[  OPl  i.  ! 

.  -HF.Ii  ■  ’  -  *»'  t  Air 

PS  I  *PM 

P  »K  *  i  i  d  I.  b  ■»  '  1  "1 

NHnSKf  IBM.  «  1  .**  .  .? 

£  Uf  I'll*  K*  ■  . »  •  •  it,  , 

I-S  I  -  N  i  in! 


r.FNFRAL  CONSTANTS: 

M’Gl FL 

71  IN  K ARMAN 

GRAVITATION 

PROF  TLF 

PRUF  1 1  E 

R"  K 

BULK 

CONSTANT 

ACCEl  ERAT  TON 

TUR  .  PRANDTl. 

TUR .SCHMID! 

SI  N  HEAT 

MOISTURE 

AIR  PInSI 

(No  «initr,) 

(M/S er  ?> 

NUMDFR 

NIIMBF  R 

1  RANGE  .  [  Ilf  F 

1  WANSF  LOIE 

1  "  q  ■  m  *  > 

II  -  4 

9 . 7959 

0 . 74 

0  •  74 

0 .9?F  -03 

1  .  321.  -03 

1  4 1) 

(.»  NCWAL  NIJll'S: 

Accuracy  Imitation  enneiJed  fo'  nea^orenent  u(  Profile  Slope  anil  /  o  r  partial  De-iva»iie 
Con.i  ii  ta  t  i  an  e^er.utc*/1  by  insertion  nf  . 


a  I w  spi  i  T  t  T  t  i  I  AT 
■  JTial  Kq  Krl  ' 

.’  41  /.vi  il? 


SHI  •  SH? 1  ♦/  0HI  (  Xq/K«|. 
PTK I  PTK2«  */  . OOH  Kel 


WAT  LR  i  AT  1*1  AT  VAP 

•  II  f  a  l  K  >i  1 

*  bS-/4|  li' 


I  INUI.I*  UN  Nl  ■  r  PAI.I 
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HUN  NUMBER 
START  IIMr 
S  1  AH  I  Dm  1  f 


79051*71731' 
l/;32:  <0  P'.T 
v  May  IV'/V  <  DAY 


MARINE  SURFACE  LAYER 
NHL  HILKI1METEORU,.OGY 
SAN  NU'UIAS  ISLAND,  CAl 


ISIlilAHD  MU' RUMl  1MIRUI  l*t;iCAl  PARAMETERS  AT  MW  METERS 


PRINT  '  TE:  ll  JUN  1900 

DATA  ■  AMPUNG  RATE  (ALL  CHftNNtl  S):  /./Min 
DATA  AVERACINC  PERIOD:  SO  Mm 


AIR  TIME 
(Cel-.i«5) 
l  ^  431 


WIND  SPEED 

Di  U 

POINT 

TE  MP 

. STRUG . 

bAR . PRES . 

BUI  K  WT  TfMF 

AIR  -WT  TEMP 

POT-Wi  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

<  Meter /se.  > 

<  L.e 1 

1  “.1  ui) 

(Kel 

•M-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kel  v  m  ) 

•Kelvin) 

(Kelvin) 

10  2H 

1  U 

49 

NO 

DATA 

1011 .91 

1 3 . 877 

-0  .  446 

-0 . 348 

0  916 

1014 

HP  t  L. H 1 
<.  After  •» ) 
1  ll  ill) 


PUT . TE  MP . 

VlR  .  Tl  MP  . 

V  .POT  .  TFMP 

ABS  HUMID 

REL .HUMID 

SPEC . HUMID  - 

VAP  PRE.S 

S  VAP  PRES 

REF  .  INDEX 

tLel  *.>  tub  ‘ 

(Lelsivs) 

(Celsius) 

<  Kq/n3 ) 

(Per  cent) 

(Kq/Kq  > 

(Millibars) 

ir.ilibars) 

(Kel  *M  - 2/3 

1 3 . S29 

l 4 . 79  T 

14.891 

V.  Y/?f  -  03 

8?  .  34 

7  8lVE-a3 

l?  661 

IS  3/6 

NO  DATA 

D'U  K 


A 1  RllDYNAhir  CAl  C>  ik  A  f  I  UN  J  BASED  ON  ABOVE  ESTIMATED  VAI  UfS  AT 


TEN  MITERS  (FRltHE  El  AL  ,  1 978  > 


INI-  f  HKl  D 
STABIL j TV 


i.kAD  .  R  ICHARDSUN  NUMBER 
(  -  UriftdhU') 

-  0  0  l  4  A  f  I'.MM 

DOME  TRIE  MEAN  HF.  I  OH  1 
(Meter)  GUM* ( Zl*72> t /? 

12  .99 

Z/l  AT  GMH 

-0  .  0  in 

Z/L  AT  10  MEIERS 
-0,014 

MQNIN-O&UKHOV  LENGTH 
(Meter  *>) 

-7. 105E  02 


El UX  PARAMETERS 
(♦“UP, “DOWN) 


MOMENTUM  FLUX 
<Nt/*2> 

-I  .  69E  -01 

HUMIDITY  FLUX 
<Kq/sec  «2> 

3.25E-05 

LAI  .HEAT  FI  UX 
(Wd  t  t »/'«?) 

8. 0IE  0! 

SEN.  HEAT  FlUX 
(Wa  1 1»/«2 ) 

6.56F  00 

SKY  AND  SOLAR  HFAT  FLU 
(Wet  ts/«2 ) 

-9.616  01 

TOTAL  HEAT  BUDGET  Fl  MX 
<Ujtt»/«I*) 

-9.40E  00 


INf  ffiHl  D 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/ sec ) 

3.719E-U1 

SCALING  SPEC. HUMID. 
(Kq/Kq) 

-7 . 1  27E  05 

SCALINC  POT . TEMP . 
(Kelvin  > 

-1  .424F-02 

ROUGHNESS  LENGTH 
(Meters  J 
t .736E-04 

DRAG  COEF.AT  10  METERS 
( I>i  (tension  less) 

1 .309E-03 


INIFRRID  MIAN  VERTICAL 
VELOCITY  COVARIANCF 


WITH  LONG.  VI  LOCITT 
< rte  ter  2/sec  2  ) 

-1 . 383E -01 

U1 1H  ABS .  HUM  I D J 1 Y 
(Meter  Kg/sec  «3  > 

3.2456-95 

WITH  POT  .  TEMPERATURE 
(Meter  Kel  /sec ) 
5.296E-03 


MISCEl  LAN! OUS 


AIR  DfNSITY 
( Kg/n.4  > 

1  2243 

AIR  SPECIFIC  HEAT 
(  I  Tc  a 1  . /Kq  Kel  ) 

2  4167E  02 

WATER  L  AT  HEAT  YAP 
( I  Tc  a  1  .  /K.j ) 

5  8972E  05 

YAP  PRES. AT  WT  LEVEL 
(Mill ibar > 

15.848 

ABS. HUMID, AT  UT  LFVEL 
(Kq/n3) 

1  .  196F-02 

BAR  PRES.  A'  WT  LEVEL 
(Millibar) 

101311 


BOWEN  RAT  ID 

(no  unit*.) 

(I  08? 


MEASUREMENT  ERROR  ANAL  YSIS  OF  PARAMF  TEWS  LISTED  IN  PFRCENT  MEAT  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MFASURk  MPN  T  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VAI  IP  l>  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROX  I MATL  AND  ART  “tor-": 


GRAD . R I (  H . 
NO. AT  GMH 

7/l 

AT  1 0M 

MOMi  NlUM 
Fl  U.\ 

LAI .Ht Al 
Fl  UX 

SFN.HFAT 
Fl  UX 

SKY  RAD. 
FLUX 

TOTA<  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  .SP  EL- 
HUMIDITY 

SOL .POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRA 

LUEF 

1 99% 

1997. 

120X 

1 7 1  X 

171% 

6X 

70  X 

3417. 

60  X 

1  10X 

1  10X 

BOX 

1207. 

r/hX 

27.3X 

46X 

45X 

?0  IX 

6X 

21 X 

246X 

23X 

68X 

224% 

43  X 

4  OX 

CONTINUED  Elf  U'W 


•■UN  N.  in  Hi.  k 
i T  AR  /  T  I  ME 
..AST  DA  f  F 


/V0*.P  'I  >  u 
J  V  j;>  (u  PS  r 

MrtV  1 9  7V  -DAY  127) 


MARINE  SURE  AC.  LAYER 
NR L  M.ICWOMt TEl )RUL0Gv 
SAN  NIC#L  AS  ISlANO,  CAl 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  f./Min 
DATA  AVERAGING  PERIOD:  30  Mm 


I  r.l'f.'  Ill  PRHITit  AND  H  ll  K  AlkObYNAMIC  DfRIVlD  PARAmFTFP  VALUE:  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRC.sS 
Mh  |  ML  LUUtfc  lIMIT  IV  T  Hf  CORRESPONDING  Ml  ASURf'ME  N  T  UNCERTAINTY  INDICATED  IN  I  1 


FLUX  PARAMETERS 

<  >=IIP  ,  -  *D(TWN  )  SCALING  PARAMETERS 


GRAD  RICHARD'  UN  NtIMHF  U 

■  *  '•  tblr,  l.’ns  t  «»n  I  •*  ) 

!•  I>lli  (  0  !?l  AT  (,h>t 

!.l  I  Ml  1RTI  Ml  t-N  Ml  IGHT 
.  Meter  )  i.Nri  <  Z l ■ /? » 1 / . 
12  v9 

i ’ l  AT  Chi  I 
I  J  13  Ml  tt.'J 

Z/L  i  t  T  1  f»  ME  H  RS 
<•  I.)1.  !  I:  02  1 

MUNfN  UBUK  MOV  LENGTH 
<  Me  t  ef s > 

9  ,v;).?E  is.* 


MOMTNluM  FlUX 
(N«/r*2) 

1  6',E  -01  16  Of  -0  2  1 

HUM  1 Dt I Y  E  I  UX 
(Rq/^ec  n?) 

(  1  *.E  'IT.  10  0E  0).  1 

I  At  . HEAT  FLUX 

<  W-t  t  t  './n?  ) 

7  77E  0  1  I?  Cf tOI  1 

SI  N  .MF  AT  Fl  UX 

< Wd l tS/M? I 

4.TJE  on  I  3 . 0E  ♦  0  0  J 

SKY  AND  SOLAR  HEAT  FLUX 

<  Uh  t  ♦  *./*?  > 

V .  6  j  fc  01  1 2 . 0 1 ♦ 01 1 

iniAL  hfat  Budget  flux 

( Wd f  1 5/«? > 

I  .  30F  >1  I  3.01  ♦  I 


FRICTION  VELOCITY 

<  Me  ter-  s  /see  > 

3. 671 1. -01  1  6  0E-02J 

SC Al  INC.  SPEC  HUMID. 
(Kq/Kq ) 

-6  847L  05  f  3. 01  051 

SCAI  INC  POT  .  1EMP 
(Kelvin) 

B  .9701  -  0T  12. 0C  -02  I 

ROUGHNESS  LFNCTH 

<  Meter* ) 

1  6421-04  (6.0E-051 

DRAG  COI EAT  10  METERS 
(Meter*.) 

1  30IU  -O  •  t  4  .  OF-  (14  1 


BOWEN  RAIIH 
<nr»  units  i 
11.065  1  0  OBI 


DllltRtNlI  B!  IWlEN  I  ill  PRTJ,  HE  AND  BUI  K  AfRdDYNAMtt  DERIVED  PARAMF  TER  VALUES  A!  COMPUTED  VIA  THE  STANDARD  DEW  .TJON  FROM  FITHFR  TNI 
ABOVE  WIICHUD  I'lMPflSlll  VAI  Of  HR  Ml  AGURE  MF  NT  lINLr  R  t  AI N 1  Y  VAI  IJE  (WHICH  EVER  ABSTJtUTF  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  I’.UD  I  w  PERU  N  T  DIEMRENCi  AnD  ARE  “»er  -. 

i.PmL  RI'H  /  / 1  MOMENTUM  lAI  HI  AT  S'  N  HI  A  T  SKY  RAD,  TOTAI  HFAT  ROUEN  FRICTION  SCL  SPEC  Sit  POT  ROUGH  DRAG 

'  At  (.MH  Al  I0M  ll  UX  MUX  MUX  FLUX  MUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENGTH  t  01  F 


I  flX  MIX 


9%  4?X 


OX  ?VX  26X 


3X  6X  ?IX 


9X  1 X 


END  OF  DATA  RUN 


325 


MARINE  SURFACE  LAYER  MICRUHl  TEURUl  OCICAL  FXPE  R  I Mf'N  I 

NAVAL  RF  SEARCH  LABURAltlKY 
ATHUSPHtklC  PHYSICS  BRANCH 
MARINE  AlrtOSPHFklC  KLSEARLH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  *  «  M1CHUME  1  FORTH  UGICAl.  DATA  «  <  «  * 


RUN  NUMBER.  7905071800 

START  1  ink  IH;  2:5!l  PST 

I  ND  !  Irtt  :  1H  32  50  PST 

START  DATE  :  7  May  |9/V  1  DAY  I  77 ) 

AN*-il  OC  CHANNt  :  RAW  DATA  L A  Vt RACK  VDC)i 


PRINT  DATE .  J I  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  /./Min 

DATA  AVERAGING  PERIOD;  30  Mm 

NOME  NO  AT  LJRE  :  1-UPPFR  L  EVE  l  ,  2-l.liUER  I  T  VFL 


Nu  CO 

VO!  F.RTT.A 
t>  .  JO  * 


TTMP  SlRIU  .J  IIMP.SIRUC.2  DEW  POlNIi  DM4  POINT;.'  WIND  SPEED!  WiND  SPEED?  BAK-PRCS. 


N.)  I  U  No  II  Ns  .  II? 

HULK  U>  I  i  mp  AC  f KItfUl NCY  AC  VUlIACt 
4  :j  1  4  3  .  BVV  2.539 

DIGITAL  L  MANNt L  RAW  DATA  (AVERAGE  )  ; 


air  temp  .  i  air  Mnt’.j 

14  11  I  IJ2/.8  |  421  I  3  3179 


N:>  .  I  3  N  a  14 

NANUfi!  F  l  AG  71  RO  REF 

a .  a  o  i  ii  .  u  u  i 


No  .  I  7 

VCJi  T  RE  *  .  B 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPf  I  D  L  S'  5RPMTNI  LOkPEI  MONs 

UF-WInD  NEAR  UPWIND  t  AnD  DP  I T  CAL  IHS'TLAi  U I  hr  LA;.  UMII 

MFIGHI/I  ENGTH  P  A  TH<  Me  t  c*.-  «,  i  tVnJf. )  (Volt  J  (OoHs;  .  C  o  e  tr  * 

U.TS7  70  I  DUET  -  U  .  'Jti'l  U  .  3  U  J  11.993 


Nc  U9 
WIND  D  f R . 
4.651 


S  Y  ->  I  EM  HOJSfcKlfcPING  PARAMETERS  TRANS'. A  f  ED  INTO  ENC.INIFRINL  UNI!-.. 

MANUAL  flAG  f  KROR  £.  Ut/N  T  DATA  Krt'.f  VW  t.kH  DEV  VTH  T  RE  I  .  D»  V  ZERO  REF.  DEV  AC  VfH  7.  FLUX  AC  Fftti4.HH*  AC  VOL  TAf  f. 

(No. scans)  (No.s;-jft‘  i  (Nc.srads)  A<No  >.«u5V>  B ♦ Nc . > . C 05V >  (No  .  >  .  Cu2V)  (No  >5V>  (Nn.MH;i  (VAG> 

0  0  1  HO  il  U  U  II  0  115.4 

OBSERVED  MICRUMF  IEOROLOGIL.AI  PAR/inl  TERS  (INCLUDING  I HF  ABOVE  CA'  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGlN. 


AC  FREQUTNCY 
(Mr  ) 

59.88 


AIR  TEMP  I  UlNDSPiFDl  DFWPfJlNlj  T I  nP  .  s  I  Klif  l 


(  Mete- ••  ift  >  (I'eLsiu 
ID  92  1 I) .  ?  4 


air  temp  ?  wind  speed. 1 

il.e  I  •  i  j->  »  <  Me » er /«.*»r  > 

l.S  iio  10.25 


DEW  POINTS 
(Celsius! 

I  0  .  ?> 


♦  Kel  .  >rl  2/3) 
NO  DATA 

EE  MP  .  5 1 RUC  .  J 
(Kel  .  xM  2/3) 
NU  DATA 


WIND  DIR . 

♦  Deq  True) 
303. 1 


BAR  PRFS. 1  SKY  RAD . 

♦  Millibar)  (Wat  t  /n2 ) 


BUI  <  UT  1  E  MP 
<  Cel  41  CS  ) 

I  3  05 1 


nF  AN  AIR  1EMP 
<  K  e  1  v  i  r. ) 

286 . 4. >2 


TIDE  TABt.f  BAR  PRES. 2 
♦Meter  MEL)  (Millibar) 


(AlCHAHD  MICROMETE  "KOLOGICAL  PARAMETERS  : 

HEIGHT,  1}  POI  TEMP  I  VIR.TEMP.i  V  POT. TEMP. 1  ABS. HUMID. 1  RF  l  HUMID  1  SPEC  .  HUM  IP  .  I  VAP.PRFS.l  S  .  VAP  .  PRE'S  .  1 


(Celsius) 

14.746 


( K  q  7n3 ) 
9.4121  0  ; 


♦  Peri  e«i t  ) 
83  03 


<  Kq/ Kg > 
7.6911  03 


(Millibar)  (Millibar) 


HEIGH!,  72  POT  T f  MP  2 
(Meters)  (Celsius) 

9.20  13.408 


CONTINUED  BELOW 


VIR.TFMP  2  V.POT  .  1FMP  .2  AH*..  HUM  ID  2  RF  I  .HUMID. 2  SPlC. HUMID  2  VAP. PRCS..- 


i Kq /n  3 ) 
9.437E  113 


<  Kq  /K q  ' 

7.70 5L  03 


♦Millibar) 

12.476 


a . VAP  PRC s 

(Millibar) 

15.262 


REF  INDEX  1 
( Kel . kM-  2/3 ) 
NO  DATA 

REF  I M/2  X 
(Kel  kM-2/3) 
NO  DATA 


RUN  NUMBER;  79050/ 1  800 
START  TTME;  IH:  2:50  PST 
START  DATF ;  7  May  1979  (DAY 


MARINE  SURF  ACT  I  t YER 
NRL  M I CROMF  TFORO.  ICY 
SAN  NICOIAS  ISLAND,  CAT 


PR INT  DAT!  1 1  JUN  1 98C 

DATA  SAMPLING  RATE  (ALL  CIIANNEIS);  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NO  AFORE  l = UPPER  I  EVIL,  2-1  UWER  LEVEL 


PROFILE  CAT. GUI  ATIONS  BASED  ON  AHOVF  OBSFRVt  D  AND  CAJ  CULATFD  VAI  UCS  •  BUSI  NGF  R  ,  J  973  >  : 


FLUX  PARAMETERS 
(  ♦•“UP  ,  -*DOUIN ) 


SCAl  TNG  PAR  AMI  IF  RS 


PARTIAL  DERTVATfVIS 


PROF  lL  E  SI  OPES 
-•  I  NCR  WITH  HE  wHf  1 


f.RAD.R  ICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.005  AT  GMH 

GEOMETRIC  MF  AN  HF I OH I 
(Meter)  GMH* ( 7 1 *72 ) 1 /2 
12.79 

// L  PI  CNH 
-0.007 

7/L  AT  10  METERS 
-0.006 


Z/L  AT  Zl 
-0.010 

Z/L  AT  72 
■  0  o05 

MDNIN  TJBIJKHIJV  I  F  NGIH 
( Meter  s  > 

I  MI 4E  03 

F’1,11  AT  /l*  0  0  36259 

PSI  I  AT  /7  0  I)  I H’  III 

I" •  1 2  A  I  71  -  0  022020 

PS  12  AT  Z2-  I)  0  I  1220 


MOME  NTUM  Fl  UX 

<  N  .  /  m3 ) 

-1 . 96E-01 

HUMIDITY  FLUX 
(Kq/sec.  m2) 

3.  1  IE- (15 

LAT  HEAT  FLUX 
(Watts/n2) 

7.67E  01 

GEN.  HEAT  fl  MX 
(Wat  ts/n2) 

.VISE  0  0 

SKY  AND  SllLAR  HEAT  FLUX 
( Wa  ft S/m? > 

1  84E  01 

TOTAI  HEA  T  BUDL.I  T  FLUX 

<  Wa i t  s/n? 1 
6  -  1 6F  0  1 

BOWEN  R  A  l  *  O 

<  n  11  <ifi  it;.) 

0  041 


FRICTION  VF  I  OC  MY 
(Metertj/sec  ) 

3. V96F-0I 

SCALING  SPEC  .  FIUM1)  . 
( Kq/Kq  > 

6.363F. -05 


SCAL INC  POT .  TEMP . 
(Kel v  »n  » 

6 . 363E-03 


ROUGHNl  SS  LENGTH 
(Meters) 
2.231E-Q4 


DRAG  COFE .  AT  10  MEIERS 
(Dieen^jonles'*) 

\  .  5621.  U6 


CFNFRAI  FORM.DN/DZi 
I  (Nl  N2) 1/11  n( 71 /72)« 
(Zt«Z2» 1/2 I 

N -  WIND  SPEF  D  (M/sec  > 

Z  =  HE  IGII 1  (Meters) 

DUS /D7  =  7  49F-02 


N  =5PFC . HUM  I D I T  Y  (Kq/Kj) 
Z'HEIGMT  (Meters) 
DSH7DZ-  -8.92E-06 


N - PD  T  .  TEMP .  (Kel u in 
Z-HF  tr.HT  (Meters) 
DPI ' DZ -  -H.92T  04 


GENERAL  F  ORM  N  SLOPE  * 

I  <1  nZ  1  ■  PSI  )-  ( I.  n  Z  ?  -  P !  i  1  )  )/ 
TNT -N21 

N=U 1 ND  SPEED  <M/t»<  ) 
Z-HEIGHT  (h'  Vert. Aiis 

psi»p!»n 

US  SLOPE  -  1  . 0 0 E  00 

N-SPEC  HUMIDITY  (Kq/Kq ) 

Z  =  Hf  IGHT  IM)  Vert  .An  s 

r  s;  -  •■>*312 

SH  SLOPE  8  50E  03 

N- POT  TEMP  (Kelvin) 

Z  «  riE  IGHT  <  M  )  Vert  Ans 
PSI -PSI2 

PTK  E.IDPF  *  8  5 OF  0  J 

N  =Ln  T  L  MP  STRUC  (K«M  J/3> 
7  -  HF  l  GH 1  (  M  )  Ver  t  A«  1  s 
PSI 3NONF 

Cl  2  SI  OPT  *  NO  DATA 


L 


•  C.fWTRAl  LONS  (ANTS. 

VON  XARMAN  (.RAVI  TAT  1  UN  PRUFIlF 
I  (INSTANT  ACCELERATION  I  UR  PRANDtl 

(No  units)  (M/ser.  2)  NUMFiFR 
04  9  7959  0  74 


PROF  It  F 
TUR . SCHMID; 
NUMB!  w 

n  .74 


Bill  K  BULK 

SI  N  HEAT  MOISTURE 

TRAN5F.CHFF  .  TRANSF.CCUF. 
0.92E-03  1.32L03 


GENERAL  NO  1 1  . 

Acmracy  Imitation  exceeded  For  measurement  oC  Profile  5  lope  ann/or  Partial  Deriu.it  i 
Comp.itat  1  on  exetuted  by  insertion  nf  : 


HH I  ! JH?  * 

PTK I  PTK? 


/  -  .  0HT  -J  Hq/H  q  . 
♦/  . On»  Kel . 


CONTINUED  ON  NF  X  T  PAW 


MTSCE LEANT  OUS 


AIR  DENSITY 
IKq/o  T  ) 

1  2244 

AIR  SP»  r  IF  ic  MF  AT 
(ITcal  /Kq  Kel  > 
2.4II6F  02 

WATER  LAT . HEAT  VAP 
(ITcal./Kq) 

5.0V8U  05 


I 

¥ 


RUN  NUMBER:  7905071800  MARINE  SURFACE  LAYFR 

START  TIME:  18:  2:50  PST  NRL  MICROMETEORQLOGY 

START  DATE:  7  May  1979  < DAY  127)  SAN  NICOLAS  ISLAND,  CAL 

ESTIMATED  MICRUMET  FORfH-OGICAL  PARAMETERS  AT  TF  N  METERS: 


PRINT  DATE.  11  JUN  1 980 

DATA  SAMPLING  HATE  (ALL  LHANNELS):  h/ Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFMP . 

WINO  SPEED 

DF W  POINT 

TEMP . STRUC . 

PAR .PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

PUT-WI  TFMP 

VIR-UT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter /sec  ) 

(Celsius) 

(Kel . «M-2/3) 

(Millibar ) 

(Celsi us) 

(Kel v in  > 

(Kelvin) 

(Kel v/n) 

(Kelvin ) 

13.307 

10 .33 

10.26 

NO  DATA 

1011.77 

13.851 

-0.544 

-0 . 446 

0 .798 

0 .896 

HF l GHT 

POT. TEMP . 

VIR.TFMP. 

V. POT. TFMP . 

ABS. HUMID, 

REL .HUMID. 

SPEC. HUMID, 

VAP .  PREb. 

S . VAP .PRES 

REE  1 NUE* 

( Meter  s  > 

(Celsius ) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Pert  ent ) 

(Kq/Kg) 

(Millibars) 

(Millibars) 

(Kel  kM  -2/3 

10.00 

13.405 

14.649 

14.747 

9.434F-0Z 

n  i  .79 

7 .7Q3E-D3 

12 . 472 

15.250 

NO  DAI  A 

BtM  K  AERODYNAMIC  CALCUIATIONS  BASED  ON  ABOVE  ESTIMATED  VAt  UFS  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦-UP .--DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VtLOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(  ♦-Stable, --Unstable) 
-0.016  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  Z1 *Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.091 

Z/L  AT  10  METERS 
-0.016 

MON IN -OBUKHOV  LENGTH 
(Meters ) 

-6. 145E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-1 .72E-01 

HUMIDITY  FLUX 
(Kq/sec  «2> 

3. 42E- 05 

L AT. HE  AT  FLUX 
(Watts/«2> 

8.45E  U1 

SEN. HEAT  FLUX 
(W-»  tts/«2) 

7.73F  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/*2 > 

-1  -84E  01 

TOTAL  HFAT  BUDGET  El  MX 
( Ujits/n?) 

7.38F  01 


FRICTION  VELOCITY 
( Meters/sec ) 

3.743E-01 

SCALING  SPEC .HUMID . 
(Kq/Kg) 

-7.464E- n5 

SCAL ING  POT. TEMP. 
(Kelvin  > 

-1 . 667F-02 

ROUGHNESS  LENGTH 
(Meters) 

1  775E-04 

DRAG  COFF.AT  10  METERS 
(l>  i  Men  si  on  less  ) 

1 .312E-03 


WITH  LONG.  VELOCITY 
(Meter2/see2) 

-1 .401E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  *3) 
3.421E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel  .  /sec  ) 
6.239E-03 


AIR  DENSITr 
<  Kq/nM ) 

1 .2247 

AIR  SPECIFIC  HEAT 
(ITcal  /Kq  Kel  > 
2.4166E  09 

WATER  L AT. HEAT  VAP 
(ITt  al  /Kq  , 

5.8979c  05 

VAP  PRES. A 1  WT  LEVEL 
(Millibar) 

15.818 

ABS. HUMID. AT  WT  LEVEL 
<Kg/r»3) 

1  .  194E-0? 

BAR  PRES. AT  WT  t  fcVEL 
(Mill lbar ) 

1012.97 


BOWEN  RATIO 
(no  unit:.) 

0 . 092 


MEASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTFD  IN  PERCENT  Mf AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  PUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦or-' 


GRAD  RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HE AT 

SKY  RAD 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCI .POT . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

fl  ux 

F  LUX 

FLUX 

FI.UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGIH 

LOEF 

1887. 

1887 

10RX 

1647 

1647 

97 

1287 

3977 

547 

1 1  07 

1107 

747 

1087 

2497 

2497 

467 

447 

1707 

97 

367 

2147 

237 

677 

193% 

437 

407 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


790SC71800 
18.  2:50  PST 
7  May  197V  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETF  OROLQGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  \\  TUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  Bill  K  AFRODYNAMIC  DFRtVFD  PARAMETER  VALUE  WEIGH1FD  AS  A  F  UNC I  ION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 ; 

FLUX  PARAMETERS 

STABILITY  (♦-UP ,-=DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable, -*Un stable) 
0.0 10  (002J  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  C«H=< Zl »Z2> 1/? 
12  79 

Z/L  AT  GMH 
0  013  (0091 

Z/L  AT  10  METERS 

0010  (0.021 

MONIN  OBUKHOV  LENGTH 
< Meter  s > 

-9  706E  09 


MOMFNTUM  FLUX 
<  N  t / n2 ) 

M79E-01  (6.0E-Q21 

HUMIDITY  FLUX 
(Kq/sec  «2) 

32/.F-05  (B.riE-Ofal 

LAT .HEAT  FLUX 
< Wat  t»/«2) 

8  29E  01  l ? . QE ♦ 0 1  ) 

SEN. HEAT  FLUX 
<Ujti%/«2> 

5.40E  00  13.0E+O0I 

SKr  AND  SOLAR  HFAT  FLUX 
(Uatts/e2) 

-1  . 84E  01  12. 0F+01 I 

TOTAL  HEAT  BUDGET  FLUX 
(  Uat  t%- ''«:*) 

7.12E  01  { 3  - 0E  *0 } ) 

BOWEN  RAT  TO 
( n  e  on  1 1  <j.  ) 

0.072  IU.081 


FRICTION  VELOCITY 
(Meter ^ /sec  > 

3.B19E-01  16.0F-02J 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-7.047E-05  l 3 . 0  E -  05 ) 

SCALING  POT  TEMP . 
(Kelvin) 

-1  010E-0?  12.0E-02) 

ROUGHNESS  LENGTH 
( Meter  s ) 

1 . 943F-04  16. 0E-051 

DRAG  COLF.AT  10  METERS 
(Meters) 

1  30‘il  0  3  14.01-041 


DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVFD  PARAMETER  VA(  Uf S  AS  COMPUTED  VIA  I HE  STANDARD  DEVIATION  FROM  EITHER  IHt 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMFNT  UNCERTAINTY  VAl UF  (WHICH  F  V»R  ABSOLUTE  VALUE  15  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-*: 


GRAD  RICH . 

Z/L 

MOMFNTUM 

LAT. HFAT 

SI N.HF AT 

SKY  RAD 

tOTAt  HFAT 

POUFN 

FRICTION 

SCL  SPEC 

SCL .POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  1QH 

FLUX 

FLUX 

FLUX 

F  LUX 

FLUX 

RATIO 

VF  LGCITY 

HUMIDITY 

IE  mp  . 

L  ENG  1 H 

LOEF 

287 

277 

77 

57 

427 

07 

107 

327 

47 

87 

27* 

127 

1)7 

KMB  Of  BATA  RUN 


327 


MARINE  SURFACE  LAYER  MICRGMF  lEQROl  OCICAi  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  «  *  MICROME 1EOROL  UC1CAL  DATA  •  *  «  * 


K  1  NiiltB,  K 
1  • 1  *'RT  •  1  Ml  . 
I  «P  r  f  PI-  : 
'  I  Ak  I  i'liH  : 


'WU'.D'.7  lOJfc 
t  M  ;  33  :  0  P  i  I 
IV;  2 :  50  PSf 
7  M-ty  1 97  V  (DAY  1  27  ) 


PRINT  DATE :  1 J  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  JO  Mm 
NOMENCLATURE:  l^UPPFR  LEVEL,  2*L()WER  LEVEL 


*  £<*•«•  UV  l.HilNNl  I  RAW  DATA  (AVERAGE  VDC )  : 


Ny  .  1:  li 

N«,  .  1!  l 

No  .02 

No  .03 

No  .  04 

Nc  .  05, 

No  .  06 

No  07 

No  .  08 

LG)  1  Kli.M 

T  1  rip  .  M  kur; .  1 

imp  .strijc: 

.  2  DFW  PO  INI  1 

Di  U  POINT 2 

WIND  SPFED1 

WIND  SPEED2 

PAR .PRES.  2 

SKY  RAD 

.-.205 

0.001 

0.001 

5 . 020 

5.093 

6.014 

5.816 

4.727 

-0 . 074 

N  i  1  H 

No  .  i  1 

No .  1 2 

Nv-  1.5 

N:>.  1  4 

No .  1  b 

N  .  1  6 

No  .  17 

hulk  u  L  urn 

•  n<:  EKi'UUl'NCt 

AC  VOL  T  AGE 

MANUAL  FlAC 

ZERO  PE K  . 

SPARE  A 

SPARE  b 

VOLT .REF  .B 

»  .  1 "? 

( .  y  1 3 

2  539 

0,001 

0.001 

ft  .  00) 

0.DD) 

b.  205 

*  i'li- 1  l  .«L  CHA.Sn;  I  RAM  DATA  (AVERAGE): 


t SC ARP ME N I  DAI  A, 


FIELD  CAL  I  DRAT  ION  AND 


WIND  SPEED  ESCARPMFNT  CORRECTIONS: 


n  .  .  I  N>»  . .» 

AH-  li.Mt  .  1  AIR  TEMP  v* 

!*)i)  ».  Viv,.-  M-?l  llttVOO 


UPWIND  NFAR 

upwind  (  and 

DP  1 F CAL 

DH2FCAL 

W1BFCAL 

wsn  c 

Hf 1 UH  T/L  ENCt  H 

PAI  M(  Mete,  ) 

(Volts) 

(Volts) 

(Veits) 

(Coeff 

0  .  J  57 

75 

0  3  08 

350 

3.000 

0 . 993 

No  .  09 
WIND  DIR. 
4.792 


WS2E.C 
(Coeff . ) 
0.959 


1 1  n  H'J  *•'.»  M  FplNG  PARAMI  TERS  TRANSLATED  1NIQ  ENG  I NL  F  k  f  NL  UNITS: 


E  tckilR  I  UL'nI  DA  I A  DA'  f 
-i  MID 


VOI  I.  REF.  DEV  VOI  1.  REF  DEV  7FRO  RFF.DTV  AC  VOI  I  .  F LUX  AC  FREQ.  FLUX 
A  <  N  o  .  >  .00  5  V )  H»Nc  .  >  .tiOSV)  <No  >.0O2V>  <Nc>5V>  (No.  MHz) 

0  0  0  0  0 


AC  VOLTAGE 
(VAC) 

115.4 


AC  FREQUENCY 
(Hz  ) 

59 .91 


■  i1  -l  ks/L  0  nILKUnf  IH1RH:  U  U-,l  PAR  AM.  LEWS  *  INCLUDING  1  HI  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AtR  I  i  Mr’  .  1 

UlNl>  Sl»»  F  lit 

DEW  PfilNl  1 

IF  MP  .  5  1  RUC  .  I 

WIND  DIR 

PAR . PRF  S .  1 

RK Y  RAD . 

BULK  WT  TEMP 

MI  AN  AIR  TEMP 

U'el-- 

(Met  > 

( t.e  1-  i  us  > 

(Kel . xM  2/3> 

( Deg . Lrue) 

(Millibar) 

( Wd 1 1/«2> 

( Cel  si  vs) 

(Me)  vin) 

1  .’  ,  VHt, 

1  1  .  58 

9  (,t. 

NO  DATA 

5  57  .  V 

1010.74 

1  . 0  4E  01 

13.810 

206.198 

air  lint-  .  2 

UInD  SPtH-2 

Di  W  PQINI2 

TEMP . STRUC . 2 

11  Pi  TABLE 

PAR .PRES. 2 

1  l  ••  l  1  „v.r 

(rtt’tf'f  /1*'!.  ) 

(lelti  in.) 

(Kel . xM-2/3) 

(Meter  MSL ) 

(Millibar > 

t  3  1)7(1 

Hi  .  9  1 

9.73 

NO  DATA 

0  .*,5 

1011  B3 

LAi  l  l-l  All  t) 

MU  RtmETI  HROlOI 

I CAL  PARAMETERS  : 

Mi_I.:wf,  li 

PO  l  .  rt'MC  .  i 

V1R.TFMP. 1 

V.POI.rtMP.)  APS. HUMID. 1 

REL .HUMID. 1 

SPEC  HUMID. 1 

VAP  PRFS . 1 

S.VAP  PRES.  1 

REF. INDEX  1 

y.  i  ,t- 1  *  .•  s  ) 

(I'eluus) 

(Celsius) 

(Celsius)  (Kq/*3> 

(Percent  ) 

(Kq/Kq  ) 

(Mill ibar  > 

(Mt  1 1  ibar ) 

(Kel . xH-2/3) 

i  U  .  35 

13. 166 

14.273 

14.45.3  9 . 063E-03 

80.23 

7. 398C  -03 

1 1 .969 

14.918 

NO  DATA 

HF  It, Hi  ,  72 

Pl)t  .  IFmP  .? 

VIR . IF MP  .2 

V. PIU  . IFMP .2  APS. HUMID. 2 

RE L. HUMID.? 

SPEC  HUMID. 2 

VAP .PRES. 2 

R . VAP . PRES. 2 

REF. INDEX  2 

<  Me  t  er  •» ) 

( C e  1  *»  i  > 

(Celsius) 

(Celsius)  (Kq/n3) 

(Percent ) 

(Kq/Kq ) 

(Mill ibar 1 

(Mi  1 1 ibar  > 

(Kel . *M-2/3) 

V  ..’ll 

15.180 

1 4 . 384 

14.474  9.H3E-03 

80.1)6 

7 . 433F.  -  ft  3 

12  0  38 

15  0  36 

NO  DATA 

>  l.UNI  INOt- l<  B.  I  I'W 


RUN  M  n  1 : 1  R  : 

7  V 1150’, 

IH30 

MAR  INE  MJRFACI  LAYER 

PRINT  DATE  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  LHANNf  LS ) :  6/Mtn 

M  Afr  T  T  1  fit  . 

1 !  « :  .5  5  : 

0  PSl 

NRL  MICROME IE OROcOGY 

DATA  AVERAGING  PIRIOD:  30  Min 

START  DA i F  : 

7  Hay 

1V79  (DAY  1 

127) 

SAN  NICOLAS  ISLAND,  CAl 

NOMF  Nf.l  AT  ORE  :  1-UPPER  LEVf  L  ,  2*  LOWER  1  EVEL 

*  PPUMLf.  CAL  GEM  AT  IONS  BASED  ON  AH1JVL  UHSE  KVl  D  AND  CAl  DILATED  VA!  UE  S  (  BUS  I NCER  ,  1 973  >  : 


MAPI!  I  I  Y 


FLIIX  PARAMETERS  PROFILE  SLOPES 

(♦-UP,  -DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  ( ♦ = I  NCR . W I TH  HE  I GHT ) 


(•RAD  ,  R  {CHAR DC, UN  NUMRf  R 
*  ♦  -  S  t  ab  1  h  ,  •  ■■  Ufi  s  l  a  b  l  »•  > 

II  .  0  I  0  Al  CMH 

(•)  LIME  JR  IC  Mf  AN  HI  lf'-HT 
<(1«"er)  l.MH*<71«Z2M/P 


7/L  A (  CAM 

0.013 

1/ L  AT  t0  Mh TtRS 
-o  0  III 

in.  at  zi 

•0  .iii.i 

/7L  AT  />: 

0.009 

HON1N-  UplJK HlJV  I  I  NOTH 

Oleipri) 

I . 026E  03 


MUrtf-NfU/l  flU* 

( N i /«2) 

-2  0 CE  -01 

HUMID!  IY  f  I  IIX 
<Kq/ser  «? ) 

3  - 1  '/£  -  nr, 

LA  [  .  HEAT  FI. OX 
<Uj i ts/*2> 

7  .  H  7E  0  1 

SFN.HEAT  FI  MX 

(Wat  ts/«2> 

r<  701  oo 

SKY  AND  SOL. AR  HEAT  FLUX 

<  Wat  i5/n:'> 

1  04E  (It 

iotai  heal  pudgf i  flux 

(  W-i  t  ts/fti!  ) 

9 . 48F  ft  1 


FRICTION  VELOCITY 
<  Me  t  er  %/ser  1 
4  042E-01 

SCALING  SPEl  HUMD. 
(Kq/Kq ) 
b  .  435, E  -  0*i 


SCALING  POT.  TEMP. 
(Kel VIA) 

1  .  137E-02 


ROUGHNESS  LENGTH 

<He»  er*) 

?  .  32  3f  -04 


DRAG  CQEF .  AT  10  MF TERS 

( J> )  «*nji  oolpss) 

I  4,  fi  LI 3 


CfNFRAt  FORM ;  DN/D7  = 
t  <  N 1 -N2> l/ll  n<7t/7P>« 
<Z1«Z2) 1/21 

N=UIND  SPFF  D  (M/sec  > 
Z= HE I GMT  (Meters) 
DWS/DZ=  7.44E-02 


N=SPEC.HUMIDI IT  (Kq/Kq ) 
Z- HEIGHT  (Meters) 
DSH/D/=  -0  92E-06 


N  -PO I . TEMP.  (Kelvin) 
7  =  HF  I GHT  (Meters) 
DPT/DZ*  -l.59F.-03 


GENERAL  FORM : ' N ' SI OPF * 
l  <1. n71  — PSl )  -  (LnZ2-PSI  )  1/ 
IN1-N21 

N-WIND  SPEED  (M/sec) 
Z=HEIGH r  <M )  Vert,A*z« 
PSI=PSI1 

WS  SLOPE£  9  ?0E-01 

N*SPEC . HUMID I T Y  (Kq/Kq) 
Z“Ht ICHT  ( M >  Ver T .Axis 
PSI-PSI2 

SH  SLOPE =  -8.40E  03 

N*POT  TEMP . (Kelvin) 
Z“HEIGHT  < M )  Vert  .Axis 
PSI*PSI2 

PTK  SLOPED  -4.75E  01 

N*LnTEMP  •  5TRUC  (KiH-2/-3> 
7*H£IGHT  (M)  Ver t . Ax l s 
PS I *NONE 

CT2  SLOPE *NO  DATA 


Pill  A  T  / 1  - 
PM  I  AT  /:• 

P M2  A  I  / 1  - 

PSl  2  AT  /;?- 


0  0621 1 3 
0 . 03231  ft 
<1 .  0  3H0PII 
0.01 V597 


BOUl  N  RATIO 
(ni»  unit*,  > 
0.072 


«  C.INFHAl  CONS  I  ANTS: 


MISCELLANEOUS 


VHN  KARMAN 

GRAVITATION 

PROF  II  f 

PROF  II  l 

BUI  K 

BULK 

CONSTANT 

ALGFI  ERA! 1  ON 

I UR . PRANDTl 

TUB .SCHMIDT 

SF  N  HF  A  T 

MOISTURE 

(No  . . 

(M/^rr  2) 

numpfr 

NUMl'F  R 

TRANSF  CLltf 

TRANSF  CCFF 

(1  .  4 

v  795V 

0 . 74 

0.74 

0 . 92F  -03 

l  3?F  03 

AIR  DENSITY 

(KqZe.3) 

1 . 2256 


(  w(  MAr  HIM'  »  : 

A.  .  i  4,  y  I  i  pi  i  <  d  1 1  on  e«f.  t»Mded  for  nnd«ur«nrnt  of  Profile  Slope  dfid/or  Pirtul  Derivative. 
i,iir<|,iiid<  ion  ♦-H-rmr'l  by  insertion  of: 


AIR  SPECIFIC  HEAT 
<  ITcjI ,/Kq  K«I . ) 
2.4160E  02 


SHI  '.Hi*  ♦/  DHL  3  Kq/Xq 


WALFR  LAT  HEAT  VAP , 
( 17c*  1 . 7Kg> 

5  .  flP94t  05 


t  i  iif,  I  I  ni!  I-  ON  eii  1 1  pAc.f 
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RUN  NUMBER:  7905071030  MARINE  SURF AO  LATER 

START  TIME:  18:33:  0  PST  NR  L  Mil  ROMETMlfl  OLOGY 

START  DATE:  7  Hay  1979  (DAY  |27>  SAN  NlCOl  AS  ISlANO,  CAI 

»  ESTIMATED  MICRfJME  1  F.OROLOGICAL  PARAMETERS  AT  TIN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  GAMP  I  I NG  RATE  (ALL  CHANNELS):  (./Mir. 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Cf  Uiut) 

13.077 


U1ND  SPEED  DEW  POINT 
(Heter/*er>  (CtUius) 
10.99  9.73 


TF«P  STRUC 
(Kel . «M- 2/ 3 ) 
NU  DATA 


BAR . PRES . 
(Millibar  ) 
1  011  .74 


BUI  K  wr  TEMP 
(Cel*lu*> 

13  810 


AIR-WT  TEMP 
( K * 1 vin  ) 
-0.733 


POT-WT  TEMP 
(Ktlvin) 

'0  635 


VlR-WT  TEMP 
(Kel  v  m ) 

0  560 


V.POT-WT  TEMP 
(Kelvin > 

0  . 65.0 


HEIGHT 

10.00 


POT  .TEMP 
(Celsius  > 
13.175 


V1R.TFMP. 
< CeHi  u*> 
14.370 


V. POT .TEMP  . 
(Cilnut) 
14. 468 


APS. HUMID. 
<Kq/*J> 

9 . 1  07E  03 


RE  L  . HUMID 
(Percent  > 
HO  .  OB 


SPEC  HUMID. 
(Kg/Kg  ) 

7 . 429E- 03 


VAP  PRES . 
(Millibar*) 
1?  .  030 


S  .  VAP  PRES 
(Mill l bar  s ) 
15.032 


REF  1 NDE X 
(Kel  *H-2/3) 
NO  DATA 


«  BUT  K  AERODYNAMIC  CALCUiATIONS  BASED  ON  ABOVE 


ESTIMATED  VAI  UfS  AT 


TEN  ME  IERS 


(ERIEHE  ET  AL 


J97B)  : 


INFERRED 

STABILITY 


FLUX  PARANE7FRS 

1NFFRRE  D 

INF  ERR  t  D  MEAN  VER1ICAL 

( *«UP , -“DOWN ) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

C-RAD.  RICHARDSON  NUMBER 
< ♦■«St able,  --Unstable) 
-0.018  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  CMH»(Z1*Z2> 1/2 
12.99 

Z/L  AT  GHH 
-0 . 023 

Z/L  AT  10  METERS 
-0 . 017 

MCJN IN  -  OBUKHOV  LENGTH 
(Meters) 

-S.750E  0? 


MOMENTUM  FLUX 
( N  t / m2 ) 

-2. 01F-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4. 07E-05 

L  AT  .  HEAT  Fl  UX 
(Wat  t*/«2> 

1  .  01E  02 

SEN. HEAT  FLUX 
(UatT*/n2) 

1  .  04E  01 

SKY  AND  SOI  AR  HEAT  FLU: 
(Watts/Mi?) 

1  04E  01 

TOTAL  HEAT  BUDGET  El  MX 

<Uatt*/«r»> 

1.21E  02 


FRICTION  VELOCITY 
( Meters/sec  > 

4  047E-01 

SCALING  SPEC  HUMID. 
(Kg/Kg  ) 

-8. POSE- 05 

SCAt  INC  POT . TEMP . 

(Ke  l  v in  > 

•2 ■ 080E-02 

ROUGHNESS  LENGTH 
(Meter  ») 

2332E-04 

DRAG  COFF  AT  10  MFTERS 
( D  men  si on leis ) 

1  -35.se -03 


WITH  LONG.  VELOCITY 
<  Meter2/*ec2 ) 

1  638E01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/*ec  m3) 
4.070E-35, 

WITH  ROT  -  TEMPERATURE 
(Meter  Kel . /sec  ) 

8  419E03 


AIR  DENSITY 
<  Ky/M3  ) 

1  ■  2.759 

air  spi  erne  HE  A  I 

< ITcal . /Kg  Kel - ) 
2.4160E  02 

WATER  l AT . HEAT  VAP . 

< ITr al . /Kg) 

5.8992E  05 

VAP  PRES. AT  WT  LE  VEl 
(Mill ibar  ) 

15.776 

ABS. HUMID. AT  WT  LF VEL 
( Kg /m3) 

1  .  191E-02 

BAR  .PRES.  AT  WT  I  F.VCL 
(Mi llibar  > 

1012.94 


BOWEN  RATIO 
(no  unit*) 

0 .  t04 


a  MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM 

ROW  ARE 

BUI  K  AE  RODYNAMIC  ERROR 

VALUES 

.  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  "*or- 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT. HEAT  SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCI  .SPEC 

SCI  .POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1 0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RAT  IO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

151% 

151% 

110% 

1 63X 

120% 

IPX 

136% 

283% 

55% 

108% 

65% 

75% 

l  1  ox 

209% 

209% 

46% 

42% 

137% 

IPX 

37% 

179% 

23% 

65% 

160% 

43% 

4  0% 

a  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7V05C71 830 
1 R : 33 ;  0  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICR  OME  TEflRULOCy 
SAN  NICOLAS  ISLANO,  CAI 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPI ING  RATE  (AIL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


a  COMPOSITE  PROFILE  AND  HOIK  AERODYNAMIC  DFRTVED  PARAMETER  VALUE  WF 
WITH  THE  LOWER  LIMIT  Of  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY 


IGHTED  AS  A  FUNCTION  OF  THE  ABOVE 
INDICATED  IN  l  ). 


RESPECTIVE  MEASUREMENT  ERRORS 


STAPH  IT Y 


FLUX  PARAMETERS 

( t^UP , -*DOUN)  SC At  ING  PARAMETERS 


GRAD .RICHARDSON  NUMBrR 
(♦  Stable, -Unstable) 
-11,013  10.071  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH* < Z 1 »Z2 ) 1 /? 
12.99 

// L  AT  GMH 
'0.017  fl).  071 

Z/L  Al  10  METERS 
-0.013  10.021 

MON IN -OBUKHOV  LENCIM 
(Meter* ) 

-7.719E  0? 


MOMENTUM  FLUX 
<N  t/«2) 

2.  OIL  -01  16. OF -021 

HUMIDITY  FLUX 
(Kq/sec  *2) 

3.87F-5S  10. OF  061 

LAT  .HE  AT  FLUX 
(Wat  ts/«P) 

9.60E  01  I2.0E+01 ) 

SEN.  HE  AT  FlUX 
( Wa t  t  s/e2 ) 

7.91F  00  1 3 . RE*0C 1 

SKY  AND  SOI  AR 
< Wh t  ts/«2 ) 

1  04E  01  I? 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*;*) 

I.1AF  02  13 . 6F+01 I 

BOWE  N  RAT  IO 
(no  unit*) 

0.092  10.081 


FRICTION  VE*l  OCITY 
( Mete,.  s/*ec  ) 

4. OaSE-01  16  0E  0?J 

SCALING  spec,  humid. 
<Kg/Kg) 

-7.53MF-05  1  3  .  OF.  -  05 1 

SE Al  INC  POT  .  TEMP  . 
(Kelvin  ) 

-  1  4c9F -02  1 2 . 0E -021 

ROUGMNFSS  LENGTH 
(Met^r i> 

2  328F-04  16  OF-051 


MEAT  FlUX  DRAG  COEE.AT  10  Mf  TFRS 
( Met*r  * ) 

.  0E»0  1  1  T  ■*/•.»  -IM  (4  .  OE-04  I 


*  DTE  FERENCE  Bf  TWEEN  THE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VAI  urs  AS  COMPUTED  V 
APOVF  WEIGHTED  COMPOSITE  VAI  HE  OR  MEASUREMENT  UNCFR 1AINT Y  VALUE  (WHICH  EVFR  ABSOl UTE  VALUE 
LISTED  IN  PERtFNT  DIFFFRENCE  AND  ARf  ••or-*-. 


IA  THI  STANDARD 
IS  LARGER  )  •  ALl 


DEVIATION  FROM  EITHER 
VAI  UfS  ARE 


T  MF 


GRAD. RICH.  Z/l  MOMENTUM  l  AT. HEAT  SIN. HEAT  SKY  RAD .  TOTAL  Hr  AT  POUF  N  FRICTION  S*  l  SPEC  SCL.POl 

NO. AT  CMH  AT  1  DM  FLUX  FLUX  FLUX  FLUX  FlUX  RATIO  VE  l  OC 11 Y  HUMIDITY  TEMP. 


ROUGH 

l  ENGTH 


DRAG 

CUFF 


20%  19% 


0%  13%  30%  0%  13%  18% 


0%  12%  26% 


0%  3% 


a  END  OF  DATA  RUN 
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MARINE  SURFACE  LATER  MICROMF  TFOROl OGICAL  EXPERIMENT 

NAVAL  RESEARCH  l  At  ORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•t  *  «  «  MtCR OHE TFOROl  OGICAL  DATA  «  *  *  * 


RUN  NUMBFR : 
START  1  IME  : 
END  TIME; 

START  PATE: 

7905071900 

19:  3:  0  P'lT 

19:33: 10  PST 

7  May  1979  (DAY  127) 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLATURE  :  1*UPPLR  L  EVEJ  ,  2*  1  OWER  LEVEL 

ANAI  QG  CHANNEL  RAW  DATA  (AVERAGE  VDC  >  : 

No  .  00 

vm  I  .RTF  .A 
6.205 

No. 01  No. 02  Nc.03 

TEMP  SIRUC . 1  1FMP.STRUC.2  DEW  HOT Nil 
0.000  0.C01  4.992 

No  .  04 

DFW  POINT 2 
5.  U64 

Nc  .05 

WIND  SPEFD1 

5  770 

No  .  36 

WIND  SPEED2 
5.60  0 

No  .  07 

BAR .PRES .2 

4.74? 

No  .  08 
SKY  RAD 
-0.103 

No  .  1  0 

BULK  WT  1EMP 
4 . 1 t»5 

No .11  No. 12  No. 13 

AC  FREQUENCY  AC  VCH  TAGF  MANUA!  FLAG 

3. 924  2.540  U.901 

No  .  1  4 

ZERO  REF . 

0  .991 

No  .15 

SPARE  A 

0  0  0  1 

N  u  .16 

SPARE  B 

0  0D1 

No  .  17 

VOL  T  .REE . 6 
6.205 

DIGITAL  CHANNEL  RAW  DATA  (AVERAGE  > :  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS : 


No . 1  No . 2 

AIR  TEMP  .  1  AIR  TEMP .2 

Mil  1  <?BU  1 R  1421  129099 


UPWIND  NEAR  UPWIND  1  AND  DP  1 F CAL 
HEIGH  T /L  ENCTH  PATH<  Me*  ter s )  (Volts) 
0 . I 83  7 2  - U . DUO 


DPT’FCAL 
(Volts) 
-0  .  050 


WT  l«E  L'AL  WSlf  r: 

(Volts)  (Cceff) 

0.0 00  0.992 


No  ■  09 
WIND  DIR. 
4.858 


U62EC 
(Coeft . ) 

D.VMJ 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  CUIJNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOI  T.RET  .DFV  vm  T.RFT  -  DEV  ZERO  RET.DFV 
A<No  .  >  .  (J05V)  B<  No.).  005V)  (No.).  002V) 

0  U  9 


AC  VOLT. FLUX  AC  FREQ.ELUX 
(  No  .  )5V  )  (Nc.)lH?) 

0  0 


AC  VULTACE 
(VAC) 

115.4 


AC  FREQUENCY 
<H7  ) 

59 . 92 


OBSERVED  HlCKQMC TE'OROL OGICAL  PARAMETERS 

;  ( INCI UDINC 

THE  ABOVE  CAI. 

AIR  IEmP.1 

WIND  SPFED1 

DEV  PO TNT  1 

TEMP .SIRUC . 1 

(Celsius) 

(Meter /sec ) 

(Celsius ) 

(Kel . km  2/3) 

12.802 

11.10 

9.30 

NU  DATA 

AIR  TEMP. 2 

WIND  SPEED? 

DFW  POINT? 

TE  MP .STRUC . 2 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . kM-2/3) 

12.910 

10.44 

9.56 

NO  DATA 

CAI  CULAltD 

MICROMETEUROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

PUT . TEMP . 1 

VIR.TFMP.l 

V. POT. TEMP. 1 

ABS. HUMID. 1 

(Meters) 

(Celsi us) 

(Celsius) 

(Celsius) 

(Kq/m3> 

1 8 . 35 

1 2 . 982 

14.074 

14.254 

8.973E03 

HT  I G!i  1  ,  Z2 

Pul  .  tl  MP  .2 

V1R  .  1FMP.2 

V  .  PUT . 1FMP .2 

ABS.HUMID.2 

(Meters) 

(Celsius) 

( Lei  si  us  > 

iLelsius) 

( Kg/m3 ) 

y  .20 

13. J  9  0 

14.168 

1 4 . 278 

V.015E-03 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INIO  ENGINEERING  UNITS: 


WIND  DIR . 
(Deg .True) 
310.2 

BAR .PRES. 1 
(Mil  1 ibar ) 
101097 

r»K  Y  RAD. 

(Wat  t/m2) 
1.43E  01 

BU»  K  WT  ILMP 
(Celsius) 

1 3 . 793 

MEAN  AIR  1 EMP 
(Kelvin) 

286  016 

TIDE  TABLE 
(Meter  MSL ) 
0.54 

BAR .PRES. 2 
(Milli har) 
101206 

REL. HUMID.  1 
(Percent ) 
80.33 

SPEC -HUMID. 1 
(Kq/Kq) 

7, 318F-03 

VAP .PRES. 1 
(Millibar ) 

I 1 .84? 

S. VAP .PRES. 1 
(Millibar  ) 
14.743 

REF. INDEX  1 
(Kel • xM-2/3) 
NO  DATA 

RFL .HUMID. 2 
(Percent ) 

B0 .07 

SPEC .HUMID. 2 

(Kq/Kq) 

7.347E-03 

VAP .PRES.? 
(Millibar ) 

11 .902 

S. VAP .PRES. 2 
(Mill ib*r ) 
14.863 

REF. INDEX  2 
(Kel . kM-2/3) 
NO  DATA 

CUN  II  NUt  I-  BELOW 


RUN  NUriBTR.  7905071900 

START  rjMh:  19:  3:  0  PUT 

START  DA  I F :  7  May  1979  (DAY  127) 


MARINE  51 1R FACE  LAYER 
NKL  M I CROMCTE UROLOGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  II  J'JN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNE I  S >  ;  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  =  UPPER  LEVEL,  2- 1  OWER  LEVEL 


PRO.'ILE  CAl.CUl  AT  IONS  BASED  ON  ABOVE  OBSF.RVP  D  AND  CALCULATED  VAl  UES  <  BUSINCFR  ,  1 973 )  : 


STAMI  I  TY 


FLUX  PARAMETERS 
( «^UP  ,-^DOUN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SI  OPES 
( ♦= INCR .WITH  HEIGHT) 


l.RAD.K  ICHARDMDN  NUMB!  R 
(♦-Stable,  -Unstable) 
-0.013  A I  GMH 

1.FUMT  I  R  1C  MF  AN  HE  I  CHI 
(Meter)  GMH- < l \  * /2 ) I /2 
12.99 

Z/L  AT  GMH 
-0 .016 

Z/C  AT  tO  MP  TERS 
-0.013 

Z/L  AT  Z! 

-0 .021 

Z/L  AT  Z2 
-0.012 

liONIN-UBUKHTIV  LENGTH 
(Pieter  s) 

-7.H87E  02 


MOMENTUM  FLUX 
(Nt/m2> 

-2. 03E-01 

HUMTD1 rr  FLUX 
(Kq/sec  m2) 

3.24E-05 

LA  T . HEAT  FLUX 
<Wetts/n2> 

3.0 0E  01 

SFN.HEAI  FLUX 
(Wat  ts/«2) 

7.51E  00 

SKY  AND  SULAR  HEAT  FLUX 
(Wat  ts/m?) 

1.43E  91 

TOTAI  HEAT  BUDGET  FLUX 
(Watt  s/m2  > 

1  >02F.  02 


FRICTION  VFLOCITY 
(Meters/sec ) 

4. 071E-OT 

SCALING  SPEC . HUMD . 
( Kq/Kq) 

-6.483E-05 


SCAI  ING  POT  .  TEMP  . 
(Kel vin> 

-1  487E-02 


ROUGHNFSS  LENGTH 
(Meters) 
2.381E-04 


DRAG  COEF .  AT  10  METERS 
( Dimensionless ) 
i . S87P  OJ 


GENERAL  FORM : DN/DZ= 

[ (N1-N2) l/lLn(Zl/Z2)» 
<Z1«Z2) 1 /2 1 

N* WIND  SPEED  (M/sec) 
ZaHEIGHT  (Meters) 
DWS/DZ=  7.41E-02 


N^SPEC. HUMIDITY  <Kg/Kq> 
Z*HF_IGHT  (Meters) 
DSH/DZ«  -0.92F-O6 


N=POT. TEMP . (Kelvin) 
ZAHEIGHT  (Meters) 
DPT/DZ*  -2.05E-03 


GENERAl.  FORM: 'N'SLOPE= 

L  <LnZl-PSI)-(LnZ2-PSD  1/ 
INI -N2 ] 

N-U 1ND  SPEED  l M/sec > 

Z=HE IGH T  (M)  Vert.AKis 
PSI'PSIl 

ws  slope -  9.8?E-ot 

N-SPFC. HUMIDITY  (Kq/Kq) 
ZAHEIGHT  (M)  Ver t .Axis 
PSI=PSI? 

SH  SLOPE  =  -8.34E  03 

N-POT.TEMP. (Kelvin) 

Z  =  HEIGHT  (h)  Vert.AKis 
PS1 *PSI2 

PTK  SLOPED  -3.64E  01 

N=LnTEMP  ,  STRUC  .  (KkM-2/3) 
Z  =  HEIGHT  < M )  Vert.AKis 
PSI*NONE 

CT2  SLOPE =N0  DATA 


PCI 1  AT  l I- 
PS  1 1  At  /?  = 
PSI2  AT  Zl* 
PST?  AT  /?= 


0 . 0771 06 
0.041540 
0 . 048659 
IJ  ,  025269 


BOWEN  RATIO 
(no  unit;.) 

0  ■  094 


Gt  NEPAL  ((INSTANTS: 


MISCELLANEOUS 


VI  >N  K ARMAN 
I  (INSTANT 
(No  units) 
0  .  4 


CRAVt I A  T I UN 
A net l F RATI UN 
t H/ser  2> 

7 . 7957 


PROF  ILF. 

TUR  PRANDTt 
NUMBFR 
0 . 74 


PR  OF  1 1  E 
TUR .SCHMIDT 
NUMBFR 
0.74 


BUI  X 

SFN  HEAT 
TRAN  iF. CUFF  . 
0 .92F-Q3 


BULK 

MOISTURE 
TkANSF  .COE! 
1 . 32E-0  3 


AIR  DENSITY 
(Kg/ml) 

1  . 2267 


(,)  NIRAL  NUT)  i: 

Accuracy  Imitation  e*ree.1ed  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  net  »t*>i1  by  insertion  of: 


AIR  SPECIFIC  HFAT 
<  I  Teal . /Kq  Kel  .  ) 
2.415BE  02 


SHI  - SH2-  ♦/  .  0HI  3  Kq/Kq. 


WATER  LAT  MEAT  VAP 
< 1 Tc  a  1  .  /Kq  > 

5.9004E  05 


CONTINUED  ON  NT  X  T  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905071900 
19 :  3:  0  PST 
7  May  1979  < DAY  127) 


MAR  I  NT  SURFACE  LAYER 
NRL  M1CROW  HOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


•  FSI 1 MATED  MtCROMETFQROLOGICAL  PARAMETERS  AT  T F N  METERS: 


PRINT  DATE;  II  JUN  I 9Q0 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP . 

WIND  SPEED 

DEW  POINT 

TEMP  ,  STRIJC . 

BAR .PRES. 

BULK  WT  HUP 

AiP-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V .POT -M I  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . kK-2/3) 

(Millibar) 

(Celt. us) 

(Kel  ir. ) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.897 

10.52 

9.55 

NO  DATA 

1011.97 

13.793 

-0.89b 

-0  798 

0 . 3B1 

U  479 

Hf IGHT 

POT . TEMP . 

VIR  .  TF.MP  . 

V. POT. TEMP . 

ABS  HUMID. 

REL. HUMID. 

SPEC. HUMID 

VAP  .  PRE.1 

5. VAP  PRES. 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/n3 ) 

(Percent ) 

(Kg/Kg  > 

.Mi  111  bar  b  > 

(Mi  11 lbars) 

(Kel • *M-2/3> 

10.00 

12.995 

14. 174 

1 4 . 272 

9.010E-03 

80.10 

7.343E-03 

1 1 .895 

14  P49 

NU  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (ERIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


CRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.034  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH*( Zt *72) 1/2 
12.99 


Z/L  AT  GMH 
-0 . 031 


Z/L  AT  10  METERS 
-0.024 


MON IN-OBUKHOV  LENGTH 
(Meters) 

-4.2O0E  Q? 


FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

(+*UP DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


MOMENTUM  FLUX 
(Nt/n2> 

-1  8CE-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

4.01E-05 

LAT.HFAT  FLUX 
(Watts/*2) 

9.92E  01 

ST  N.  HEAT  FLUX 
CWatt*/*2) 

1 . 21 E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uaf  ts/n? ) 

t.43£  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  f s/«3> 

1  . 26E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

3827E-01 

SCALING  SPEC. HUMID. 

<  Kg/Kg  > 

-8.  HIE. -OS 

SCALING  POT. TEMP. 
(Kelvin) 

-? . 54CE- 02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 918E-04 

DRAG  COEF.AT  10  MFTERS 
( l)i  wen  si  on  less ) 

1 -324E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-1  .  464E~  0 1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4. 014E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec  > 

9 . 721E-0  3 


AIR  DENSITY 
( Kg/«3 ) 

1  . 2270 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.) 
2.415VE  02 

WATER  LAT.HEAT  VAP . 

( ITcal . /Kg  ) 

5.9002E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.762 

AB5. HUMID. AT  WT  LFVFL 
( Kg/n3) 

1  .  190E-0? 

BAR.  PRES.  AT  UT  LEVEL 
(Millibar ) 

1013.17 


bouen  Ratio 
(no  units) 

0 . 122 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TDP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


CRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  .SPEC 

SCL .POT . 

ROUGH 

DRAG 

NO, AT  GMH 

AT  )0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CUfcf 

134X 

134X 

105% 

160% 

1  04% 

10% 

126% 

263% 

53% 

107% 

51% 

73% 

105% 

193% 

1V3Z 

46% 

42% 

121% 

10% 

35% 

162X 

23% 

65% 

1  44% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905071900 
19:  3:  0  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICRGMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CA| 


PRINT  DATE:  I)  JUN  J 98P 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M  in 
DATA  AVERAGING  PERIOD:  30  Min 


«  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPF.CT  1VL  MEASUREMENT  FRRURS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1  : 


STABILITY 


FLUX  PARAMETERS 

(♦=UP ,-*DOWN>  SCALING  PARAMETERS 


CRAD. RICHARDSON  NUMBFR 
(♦^Stable, -=Uns  tab le  > 
-0.018  10.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»(Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 

-0.022  10.021 

Z/L  AT  10  HETERS 
-0.017  (0.021 

MONJN-OBUKHOV  LENGTH 
(Meters) 

-5.803E  0? 


MOMENTUM  FLUX 
<Nt/«2> 

-1.87E-01  (6. 0E-021 

HUMIDITY  FLUX 
(Kg/sec  n2) 

3.H5E-05  [8.0E-06] 

t  AT . HF AT  FLUX 
(Wat  ts/n2) 

9.52E  01  [?. 0E+01 ] 

SEN. HEAT  FLUX 
( Wet  ts/«2) 

9.61E  00  [ 3 . 0E  +  0 0 1 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/«2> 

1 . 43E  01  12. OE+Ol 1 

TOTAL  HFAT  BUDGET  FLUX 
( Wat  t  s/m?  > 

1 . 20F  02  ( 3 . 0E*Q 1 1 

BOWEN  RATIO 
(no  units) 

0,111  10081 


FRICTION  VELOCITY 
(Me ter  s/sec > 

3 .  90 1  P-0 1  C6.0E-021 

SCALING  SPEC . HUM l D . 
<Kg/Kg> 

-7 . 771 F -05  13.0F.-051 

SCALING  POT. TEMP. 
(Kelvin  > 

-J.762E-02  I2.0E-021 

ROUGHNESS  LENGTH 
(Meters ) 

2.090F-04  C6.0E-051 

DRAG  COFF.AT  10  MFTERS 
(Meters) 

1.39Cfc  i.3  (  4 . 0E-041 


x  DIFFERENCE  BF  TWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DfBIVFD  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASURFMF NT  UNOFR (AINT Y  VALUE  (WHICH  *■ VFR  ABSOLUTE  VALUE  IS  LARGER) .  ALL  VALUES  ARE 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  -♦or-**: 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

Si  N  .  HE  A  T 

SKY  RAD  . 

TOTAL  Ht.AT 

BOWFN 

FRICTION 

SCI  ,  SPEC  G 

i:l  .  pot 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

F  LUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUH l D 1 1  Y 

TEMP 

l  ENGTH 

C  OEF 

30% 

20% 

7% 

12% 

24% 

0% 

11% 

13% 

3% 

14% 

29% 

1  1% 

1  Li. 

•  END  Or  DATA  RUN 
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NARINE  SURFACE  LAYER  M  JCRUME  TEOROl  OGICAl  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE.  A1MOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISIAND,  CALIFORNIA 

«  «  *  «  HI CRONE TEOROL OGICAL  DATA  •  •  •  « 


NUN  NUMBER; 

7905071930 

PRINT  DATE  : 

11  JUN  1 98C 

START  TIME: 

17:  33 1  20  PiT 

DATA  SAMI’L  INC  RATE  (ALL  LHANNLLS); 

6/Nm 

r  NO  TIME: 

20:  3:30  PST 

DATA  AVERAGING  PERIOD;  30 

Min 

■  >  1 AR 1  DATE: 

7  May  1979 

(DAY  127) 

NOMFNCI  AT  LIRE 

l-UPPFR  LE.VEL,  2«l  OWER 

EVtL 

ANALOG  CHANNM  RAW  DATA 

(AVERAGE  VDC) 

No.  ill) 

No  .  0  1 

No  .  02 

No  .  03 

No  .  0  4 

NO  .  05 

No  .  06 

No  .  07 

No  .  06 

VUl  1  .KEF  ,A 

IUlP  .STRUC  . 

1  TEMP. SI  RUG. 

2  DEW  POINI L 

DtU  POINI? 

WIND  SPUD1 

WIND  SPEEDS 

PAR .PRES 

2 

SKY  RAD 

6 . 205 

0 . 000 

o  cci 

4 .995 

5  067 

5.60  3 

5.416 

4.756 

-0.103 

N  u  .  1 II 

Nu  .  1  1 

N  (l  .  1 2 

No  .  1 3 

No  .  14 

Ml.  1  j 

No  .  16 

No  .  17 

BU;.K  U  f  U’MP 

AC  FRF  QUINCY  AC  VOL  TAGt 

MANUA'  FI  AC 

71.RU  RFF  . 

SPARE  A 

SPARF  b 

VOLT  REE 

B 

4.135 

3 .  C03 

2.541 

0.001 

0.001 

0  .  001 

U  .  00  1 

6  205 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  FIEi  D  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT 

CORRECTIONS 

No  .  1 

No  .2 

UPWIND  NF  AR 

UPWIND  l  AND 

DP  H- CAL 

DP7LCAL 

UIBFCAL 

WS1EC 

ai i<  rtni-  .  l 

AIR  TEMP.? 

HFIGHT/LENC1H 

PATH(Meter  si 

(Voi 1*) 

(Volt*) 

(Volt*) 

(Cceff  . 

Mil  l.'-’SHIfl 

1421  129877 

0 .  J  57 

/8 

-0 . 008 

-0  •  05  0 

0.900 

U  .993 

*  SYMtrt  HOUSEKEEPING  PAR  AML'  I  tHS  TRANSLATED  INTO  ENG  I  Ni-  Fk  I  NC  UNITS. 


No  .(J 9 
WIND  DIR. 
4,  80S 


US2EC 
(Ceeff . > 
0  .959 


MANUAL  MAG  ERROR  COUNT  DATA  BASE 
<No. scans)  <No.  scans)  <No. scans) 

n  o  l  ao 


VUl  T  ■  REF  .  DE  V  VUl.T  .  REF  .  DE  V  ZERO  REF. DEV  AC  VOll.FLUX 
A(Nc  .  >  .  OliSV)  B<  No  -  >  .  0  05V )  (Nc.).002V)  (No.)5V> 

0  0  0  a 


AC  FRFQ.FlUX  AC  VOLTAGE 
( No  .  > l Hz  »  (VAC ) 

0  MS. a 


AC  FREQUENCY 
(Hz) 

59.08 


»  OBSERVED  M I CKOMF  TEOROl  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAl  .  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  IE  MP . 1 
(Celsius) 

\ 2 . 882 

WIND  SPFEDl 
(Meter /sec ) 
10.79 

DEW  POINT  1 
(Celsius) 
9.52 

1EMP  .STRIJC  .  1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR  . 

<  Deq .True) 
300.4 

BAR .PRES. 1 
(Mi  1 1 ibar  ) 
1011 .18 

SKY  RAD- 
(Wat  t/«2) 

1  . 44E  01 

BUI  K  WT  TEMP 
(Celsius) 

1 3 . 774 

MEAN  AIR  TEMP 

(Kelvin) 

206.095 

AIR  TEMP. 2 
(Celsius) 

12  98b 

WIND  S°E  t  D2 
( Me  t  er  /  s*m  ) 
10.17 

DEW  PUINT2 
(Cel  * i w* ) 
9.58 

TEMP.  STRUC.  2 
(Kp)  . xM-2/3  > 

NO  DATA 

TIDE  TABlE 
(Meter  MSL  > 
0.51 

BAR .PRES  .  2 
(Millibar) 
1012.27 

CAl  CUI  AUD 

ilICRUMEI  EUR  OLOC 

, (CAL  PARAMETERS: 

HEIGHT,  Zl 
( Merer*,) 
18.35 

POT . TEMP . 1 
(Celsi us) 
13.06? 

VTR.TKMP. I 

(Celsius) 

14.156 

V. POT. TEMP. I  ANS. HUMID) 
(Celsius)  <Kg/«3> 

14.335  8.981E  03 

REL .HUMJD.  1 
(Per cen  t ) 
79.98 

SPEC. HUMID. 
(Kq/Kq  ) 
7.325F-03 

,1  VAP.PRFS.l 
(Millibar ) 

1 1 . 855 

S. VAP . PRES. 1 
(M\ 1 1 ibar  ) 
14.823 

REF.  INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

HEIGH  1 ,  72 
(Meters) 

9.20 

POT . 1FMP .? 
(Celsius) 

1 3 . 078 

VIR  .  TfMP  .2 

(Celsius) 

14.267 

V. POT. TEMP. 2  ABS . HUMID . 2 
(Celsius)  ( Kq/ n3 ) 

14.358  9.025E-03 

REL. HUM  ID.  2 
(Percen  t ) 
79.76 

SPEC. HUMID. 
(Kq/Kg  ) 

7 . 355F - 03 

2  VAP . PRFS . 2 
(Millibar ) 
11.9)8 

S. VAP. PRES. 2 
(Mill ibar ) 
14.942 

REF. INDEX  2 
(Kel . xM-2/3  > 
NO  DATA 

*  CONTINUED  BE l  OW 


RUN  NUMBER 
START  TIME 
START  DATE 


790507 1 930 
19:3,5:20  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  HICROMETFOROl.OCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE':  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPFR  LEVEL,  2=  LOWER  LEVEL 


*  PROFILE  CAl.CUl  ATIONS  BASF D  ON  ABOVE  OBSERVED  AND  CAl  CULATED  VAl  UES  (BUSINGER  ,  1973)  : 


STAB II  ITY 


FLUX  PARAMETFRS  PROFILE  SLOPES 

( +*UP ,-*DOUN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  <  t-INCR .WITH  HEIGHT) 


CRAD.R  IC.HARDSQN  NUMBER  MOMENTUM  FLUX 

( t-S t able , -■-Unstable >  <Nt/M2) 

-0.013  AT  GNH  -1 .77E-01 


FRICTION  VFLOCITY 
<  Meters/sec ) 
3799E-C1 


GENLRAl  FORM ;  DN/DZ- 
(  (NT  -N.?>  I  f'l  L  n  ( 21  /Z2 ) « 
(21»Z2>l/2) 


GENERAL  FORM : 'N'SLOPE- 
I  (LnZl-PSI )-  (LnZ2-PSI  > )/ 
IN1-N21 


GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH- ( Z1 «Z2> 1 /2 
12.99 

// L  AT  GMH 
-0.017 

Z/L  AT  1(1  ME  TENS 
-0.013 

Z/L  AT  Z1 
-0,024 

Z/L  AT  72 
-0.012 

MONIN-DPUKHOV  LENGTH 
( Meter  s ) 

-7  731 E  02 


HUMIDITY  FLUX 
(Kg/sec  n2> 

3.02E-03 

LA  T  .  HEAT  FLUX 
(Uatts/n2) 

7.47E  01 

KfcN.  HEAT  FI.MX 
(Wat  t*/r,2) 

6.22E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt*/*?) 
l  44E  01 

TOTAL  HEAT  BUDIU  T  FLUX 
(Waits/,,?) 

9.53E  01 


SCALING  SPEC , HUMD . 
(Kg/Kg) 

-6.487E-05 


SEAL  INC  POT  .  TEMP . 
(Kelvin) 

-1  320E-02 


ROUGHNFSS  length 
(Meter*) 

1  Q70E-04 


DRAG  COEF .  AT  10  MFTERS 
dimensionless) 
l  .  4681  -  *1,3 


N-WIND  SPEED  (M/sec) 
Z-HEICHT  (Meter*) 
DWS/DZ*  6.90F.-02 


N-SPEC .HUMIDITY  (Kg/Kg) 
Z-HEIGNT  (Meter*) 
DSH/DZ*  -8.92E-06 


N-POT . TEMP . (Kelvin) 
Z * HE  I GHT  (Meters) 
DPT/D7-  -1 .82E-03 


N-WIND  SPEED  ( M/sec > 
Z=HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

WS  SLOPE-  1 . 05E  00 

N=SPEC. HUMIDITY  (Kg/Kg> 
Z-HEICHT  < M )  Vert, Axis 
PS1-PSI2 

SH  SLOPE  =  -8.33E  03 

N«POT . TEMP . (Kelvin ) 
Z*=HEIGHT  <  M  )  Vert, Axis 
PSI-PSI2 

PTK  SLOPE*  -4.09E  0! 

N*LnTEMP .STRUC . <K*M-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
PS I -NONE 

CT2  SLOPE-NO  DATA 


PSI1  A!  ZI¬ 
PS  II  ai  /.:*  = 
PS I 2  AT  ZI¬ 
PS  12  AT  72- 


0  .  080564 
0  .  042339 
0  .  049575 
0.025761 


BUUEN  RATIO 
(no  units) 

0  .  0R3 


x  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(Na  units) 
0.4 


GRAVITAT ION 
ACCELERATION 
(M/sec  ?> 

V . 7959 


profile 

TUR . PRANDTL 

NUMBER 

0.74 


PROF  T  l  E 
TUR -SCHMIDT 
NUMBFR 
0  74 


BUI  K 

SEN  HEAT 
TRANSF  CMEE 
0 -92E-03 


BULK 

MOISTURE 
TRANSF .COEF . 
1 . 32E-03 


AIR  DENSITY 
(Kg/«3) 

1  2266 


•  CFNERAL  NOTE'*! 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
CoMputation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(Ileal • /Kg  Kel . > 
2.4159E  02 


SHI  SH2*  ♦/-  .  08T-3  Kg/Kg. 


WATER  LAT.HEA1  VAP . 
( ITcal  ,/Kg) 

5 . 90  00E  05 


*  CONTINUED  ON  NFXT  PAGE 
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BUN  NUMBER:  7905071930  MARINE  SURFACE  LAVER  PRINT  DATE :  tl  JUN  1980 

START  TIME;  19:33:20  PST  NRL  MI CROMETE UROLOGY  DATA  SAMPLING  RATE  <ALi  CHANNELS);  6/Min 

START  DATE:  7  May  1979  < DAY  127)  SAN  NICOLAS  ISLAND,  CAl  DATA  AVERAGING  PERIOD;  30  Min 

•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TFMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . kM-2/3 ) 

(Millibar) 

(Celsi us> 

(Kelvin) 

(Kelvin ) 

(Kelvin) 

( Kelvin ) 

12.975 

10.25 

9.57 

NO  DATA 

1012.18 

13  774 

-0.799 

-0.701 

0.480 

0.578 

HEIGHT 

POT. TEMP 

V1R.TFMP , 

V. POT. TEMP  . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES , 

S.VAP .PRES  . 

REF . INDEX 

( Meter  s) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/*3 ) 

(Percent ) 

(Kq/Kq) 

(Millibars) 

(Mill ibars ) 

(Kel . kM-2/3) 

10.00 

13.073 

M.2S4 

14.352 

9. 020E-D3 

79.78 

7 . 352E-03 

11.911 

14.928 

NO  DATA 

»  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
< ♦“Stable, -“Unstable) 
-0  .  024  AT  CMM 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( 21 #Z2> 1/2 
12.99 

Z/L  AT  CMH 
-0.030 

Z/L  AT  10  METERS 
-0 . 023 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-4.312E  02 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


MOMENTUM  FLUX 
(Nt/*2) 

-1 .68E-01 

HUMIDITY  FLUX 
(Kg/sec  *2) 
3.88E-05 

LAT.HFAT  FLUX 
(Ua  t  ts/rt2) 
9.59E  01 

SEN. HEAT  FLUX 
<W*Tts/«2) 

1 .07E  01 


TOTAL  HEAT  BUDGET  FLUX 
(Watts/*?) 

1 . 21E  02 

BOWFN  RATIO 
(no  units) 

o.  in 


INFFRRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3 . 704E-C 1 

SCALING  SPEC. HUMID. 
(Kq/KQ) 

-8.546E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-2 . 324E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 71 IE-04 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 
<Meter2/sec2) 

-1 . 372E-0 1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  m3) 

3 . B84E-05 

UITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

8 . 607E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/n3 ) 

1.2269 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel.  ) 

2.41  59E  02 

WATER  LAT . HEAT  VAP . 
(ITcal, /Kg> 

5.0998E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.746 

ABS. HUM ID. AT  WT  LEVEL 
(Kg/n3) 

1 .189E-02 

BAR, PRES. AT  UT  LEVEL 
(Millibar ) 

1013.38 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METFRS 
(UatT5/«2)  (Dinensionless) 

1 .44E  01  1 . 306E-03 


*  MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNI  MEAN  ERROR  AS  COMPUTED  FROM 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL 


CONSTITUENT  MEASUREMENT  ACCURACIES. 
VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HFAT 

SI  N,  HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPFC 

SCL.POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1  44X 

MAX 

1 10X 

163X 

112X 

10X 

1 28X 

275X 

55X 

1  08X 

57X 

75X 

110X 

20 IX 

201X 

46% 

42X 

1 29X 

10X 

35X 

1 71X 

23X 

65X 

152X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7V05071 930 
|9;33;20  PST 
7  May  197V  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  hin 


a  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVkD  PARAMFTFR  VA'  1 1E  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUfcR  LIMIT  O)  TMI  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  I : 


STAHTI  ITY 


FLUX  PARAMETERS 

(♦=UP  ,-=DOWN)  SCALING  PARAMETERS 


r-RAD.  RICHARDSON  NUMBr  R 
(♦“Stable, -^Unstable) 
0.017  10.02]  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH- ( 1 1 *72) 1 /2 
12 . 99 

Z/L  AT  CMH 
-0.022  (0.021 

Z/L  AT  10  METERS 
-0,017  (0.021 

MONJN -OBUKHOV  LENGTH 
<  Meters ) 

-5.810E  02 


MOMFNTUM  FLUX 
<Nt/*2> 

-1.71E-01  (6.0F-02J 

HUMIDITY  Fi  UX 
(Kq/sec  *2) 

3 . 7| F  -05  I8.0E  06) 

l  AT . HF AT  FLUX 
( Wat  ts/*2> 

V.  16E  01  I?.0E*,11  ) 

SEN.  HEAT  FLUX 
(Watts/*?) 

8  - 29E  00  [3 . OE*00 1 

SKY  AND  SOLAR  HF  AT  FLUX 
(Wat  ts/«2> 

1  .  44E  01  12 , 0E  +  01 J 

TOTAL  HEAT  BUDGET  FLUX 
( Watts/*;1  > 

1.I5F  02  13 . Of  *0 1  ) 

BOWEN  RATIO 
(no  unit*) 

0.101  ID, 081 


FRICTION  Vf  OCITY 
(Meter  %/set 
3 . 732E-0 1  (6.0E-021 

SCALING  SPEC . HUM l D , 
(Kg/Kg) 

-7.772E-05  I3.0E-05J 

SCALING  POT. TEMP, 
(Kelvin ) 

-1.593E-0?  I2.0E-Q?] 

RC1UCHNFSS  LENGTH 
( Meter*) 

1.769E-04  (6.0E-051 

DRAG  COEF.AT  10  MFTERS 
(Meter  *) 

i  349F.-U3  I  4 . 0F-04  1 


»  DIFFERENCE  BrruEFN  T HF  PROFILF  AND  BUI  K  AERODYNAMIC  DFRIVfD  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VAi  IJF.  OR  MF  ASURFMF  NT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCENT  DIEFFRENCF  AND  ARE  "♦or-": 


GRAD, RICH.  2/1 
NO. AT  GMM  AT  t OM 


MOMF  N  TOM 
FI  OX 


1  AT  .HEAT 
FI  UX 


SEN.  HE  AT 
FLUX 


SKY  RAD, 
FLUX 


TOTAI  HEAT  BOWEN 
FL’JX  RATIO 


FRICTION  SCI .SPEC  SCL.POT. 
VELOCITY  HUMIDITY  TEMP. 


ROUGH . 
LENGTH 


DRAG 

COEF 


2«X  26X 


3X  t  3X  2 IX 


OX  13X  14X 


IX  14X  2BX  5X  7X 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MlCROHF  TEOROL OG1CAL  FXPER IMFN 1 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISlAND,  CALIFORNIA 

•  *  *  *  illCROME ThOROl.OGlCAL  DATA  *  *  *  * 


RUN  NUMBER;  7905072000 

START  TIME;  20:  3:40  PST 

FND  TIME :  20  33:50  PST 

U1ART  DATE;  7  May  1979  (DAY  127) 

*  AN Al  OG  CHANNfl  RAW  DATA  (AVERAGE  VDC); 


No  .  00 

VOLT  . Rh  F  .  A 
6.205 


No. 01  No . 02  No. 03 

TEMP.STRUC.  1  Tf HP. STRUC. 2  D*-W  POINT  1 
0 . 0  C  0  o  .oni  4  993 


No  .  04 

DEW  POINTS 
5.C67 


PRINT  DATF:  11  JUN  1V8U 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 'UPPER  LFVEl,  2=  LOWER  LEVEL 


No  .  05 

WIND  SPEFDl 
6  00  3 


No  ■  0B 

WIND  SPEED2 
5.783 


Nc  .  07 

BAR . PRFS . 2 
4.766 


No  .  00 
SKY  RAD. 
-0.103 


No  .  C 9 
WIND  DIR. 
4 . 628 


No .  in 

No . 1 1  No . 1? 

Na  .  1  3 

No  .  1  4 

No  .15 

NO  .  16 

No  .  17 

Bill  K  Uf  TEMP 

AC  FRf  QUINCY  AC  UOl  TACF 

MANUA1  FLAG 

ZFRtl  REF. 

SPARF  A 

SPARE  B 

VOLT. REF. B 

4  131 

.3 . 748  2 . 538 

0.001 

0.901 

0.001 

0  .  001 

6.205 

DIGITAL  CHANNFL  RAW  DATA  ( AVt RAGE ) : 

ESCARPMENT  DATA,  FtFLD  CAl 

IBRATION  AND 

WIND  SPEED 

ESCARPMFNT  CORRECTIONS: 

No  .  1 

No .  2 

UPWIND  NFAR 

UPWIND  1  AND 

DP  IF  CAL 

DP BE CAl 

WT  GF  CAl 

US  IF  C 

Ur  ..'£L 

AIR  TEMP .  1 

AIR  TLMP.2 

HU GHI  /LENGTH 

PATH(Meters) 

( Vu Its) 

(Volts) 

(Volts) 

( Coe  1 f  .  ) 

(Cceff . i 

14 1 1  1 29259 

1421  130292 

0.157 

82 

-0.008 

-0 . 050 

0.009 

0 .993 

0.95V 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSi ATFD  INTO  ENGINFERING  UNITS: 

MANUAL  FI  AG 

ERROR  COUNT  DATA  BASE 

VOI  ?  .REF  .  DEV 

VOIT.RFF.DEV 

ZERO  REF .DEV 

AC  VOLT.  FLUX  AC  F  RF.Q  .  FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

< No . scans  > 

(No. scans)  (No  scans) 

A ( No . > . 005V  > 

B(No . > . 005V) 

(No . > .002V) 

(No . >5V> 

(No .  MHz) 

(VAC) 

(Hz  > 

n 

0  180 

9 

0 

0 

0 

D 

115.4 

1.9 . 75 

*  OBSERVED  MICROME reOROHICICAL  PARAMFTERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFrtP.l 

WIND  C*PF  EDI 

DEW  P (i INTI 

T»  MP  .STRUC.  1 

WIND  DIR. 

BAR .PRES. 1 

SKY  HAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celsius) 

(Meter /sec ) 

( Cel  si  us  > 

(Kel • »M • 2/3  > 

( Dey .True) 

(Millibar) 

(Wat  t/m?) 

(Celsius) 

(Kelvin) 

12.926 

It  .56 

9.51 

Nl)  DATA 

309.1 

1011 .3? 

1 . 44E  0) 

1  3 , 77  0 

286. 13H 

AIR  TEMP. 2 

WIND  SPEED? 

DEW  POINT? 

TFMP .STRUC.? 

TIDE  TABLE 

BAR  PRES. 2 

(Cel  si  us) 

(Me  ter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MbL) 

(Millibar  ) 

13.029 

10.85 

9.58 

NO  DATA 

0  44 

1012.42 

*  CAI.mi.ATED 

MlCHOMETEOROLOt;  tCAL  PARAMETERS : 

HEIGHT,  Z1 

POT .TEMP . 1 

VTR  .  TF  MP.  1 

V.  PfJT.  TEMP.  1  ABS.  HUMID- 1 

REL .HUMID.  1 

SPEC .HUMID. 1 

VAP .PRES. 1 

S. VAP -PRES. 1 

REF. INDEX  I 

( «1e  ter  s) 

(Celsius) 

(Celsius) 

(Celsius)  (K.j/«3> 

( Perc.en  t ) 

(Kq/Kq) 

(Mill ibar ) 

(Millibar) 

(Kel  . «H  2/3) 

18.35 

1310o 

14.199 

14.379  8.975E-03 

79.69 

7. 320E-03 

1 1 .849 

14.868 

NO  DATA 

HEIGHT,  /2 

PUT  .TFMP  .? 

VIR.TFMP.2 

V. POT. IF HP. 2  ABS. HUMID. ? 

RFL .HUM ID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S  .  VAP  .  PRES.? 

REF.INDFX  ? 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius)  (Kq/n3) 

(Percent ) 

(Kq/Kq  ) 

(Mill ibar  ) 

(Mi J 1 ibar ) 

(Kel . *M- 2/3) 

9.20 

13.119 

14.309 

14.399  9 . 024E-03 

79.54 

7 . 355E- 03 

1 1 .919 

14.985 

NO  DATA 

»  CONTINUED  BELOW 

PRINT  DATE: 

11  JUN  198 

RUN  NUilBFR 

7905072000 

MARINE  SURFACE  LAYER 

DATA  SAMPLING  RATE  (ALL 

CHANNEI  S)  :  6/Min 

START  TIME 

20:  3; 40  PST 

NRL  MICROMETFOROLOGY 

DATA  AVERAGING  PERIOD: 

30  Min 

START  DATE 

7  May  1979 

(DAY  127) 

SAN  NICOIAS  ISl  AND,  CAL 

NOMENCLATURE : 

1  -  UPPER  LEVEL,  2- LOWER  LEVEL 

«  PROFILE  CALCUl  ATIONS  BASED  ON  ABOVE  1 

DBSFRVFD  AND  CALCULATED  VAI  UES  ( BUSINGFR , 

1973)  : 

STAKTI  I  T  Y 


FLUX  PARAMETERS 
(♦=UP , -  =  DOWN> 


SCALING  PARAMFTERS  PARTIAL  DERIVATIVES 


PROF  I L E  SL  OPES 
( +  *  I NCR .WITH  HEIGHT  ) 


GRAD . R I CHARDSON  NUMBER 
( ♦■-Stable,  -=Uns table ) 
-0.000  AT  CMH 

GEOMETRIC  MF  AN  HEIGHT 
(Meter)  GMH* ( Z\  *72 ) 1 /? 
12.99 

//L  AT  GMH 
-0.011 

1/ L  AT  10  METERS 
-0 . 008 

Z/L  AT  Z1 
-0.015 

Z/L  AT  Z2 
-0  .  008 

MONIN-OBUKHOV  IFNGIH 
<  Meter  4 1 
-\  ,  1 8BE  03 


MOMENTUM  FLUX 
<Nt/«2> 

-2.23E-0I 

HUMIDITY  El  UX 
( Kq/sec  «2> 

3.35E-05 

L  AT.  HEAT  FLUX 
< Wat  t5/*2) 

8.PHE  01 

! >►  N  .  HEAT  F»  UX 
<Watts/n2) 

5  78E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/n?) 

1  -44E  01 

TOTAL  HEAT  BUDGE T  FLUX 
(Watt*/n2) 

1.03F.  02 


FRICTION  VELOCITY 
(Meters/sec ) 
4.260E-01 

SCALINC  SPEC . HUMD . 
(Kq/Kg> 

-6.413E-05 


SCALING  POT.  TFMP . 
(Kel win) 

-  1  .  094E-0? 


ROUGHNFSS  LENGTH 
(Meters) 

? . 785E-04 


DRAG  GOFF .  AT  10  MFTERS 
(Dmensionless) 

1 .5911 -03 


CFNERAL  FORM : DN/DZ= 
l  (N1-N2) J/Il  n(Z1/Z2>« 
(Z1«Z2> 1/2] 

N'UIND  SPEED  (M/sec) 
Z=HEICHT  (Meters) 
DUS/DZ=  7.89E-02 


N=*SPEC. HUMIDITY  (Kq/Kq) 
Z-HFIGHT  (Meters ) 
DSH/DZ*  -8.92E-06 


N£POT . TEMP . (Kelvin > 
7=HE IGHT  (Meters) 
DPT/D7=  -1 .52E-03 


CENERAI  FORM  ;  'N  SLOPE  = 

1  (  LnZl  PSD'  (LnZ2-P3I  )  ]/ 
(N1-N21 

N=WIND  SPEED  (M/srr.  ) 

Z=HE  IGHT  (M)  Vert. Ans 
PSDPSI1 

US  SLOPE  -  9.39F-01 

N=SPEC .HUMIDITY  (Kq/Kq) 

Z  =  HE  IGH 1  (M)  Vert. A*is 

P  SI rp  SI  2 

SH  SLOPE  =  -8.4  3E  0  3 

N=POT . TFMP . (Kel win ) 

Z  =  HEIGHT  <  M  )  Vert. Ans 
PSI*PSI? 

PTK  SLOPE  =  -4.9  4E  01 

N=LnTENP . STRUC . (K»M  2/3) 
7 -HE IGHT  ( M  >  Ver  \  .Ai is 
PSDNONE 

CT2  SL HP E » NO  DATA 


PGI 1  AT  Zl  = 
PST1  AT  Z?  = 
FM2  AT  71» 
PSI2  AT  Z2- 


0 . 054167 
0 . 028049 
0  .  033077 
0.016989 


BOWEN  RATIO 
(no  unit**) 

0  .  070 


»  GENERAL  CONSTANTS: 


M 1 SCELLANL UUS 


VON  KARMAN 
CONSTANT 
(No  uni ♦ 4 ) 
(I  .4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 
9.7959 


PROFILE 
TUR  PRANDTL 
NIJMBF  R 
0.74 


PROF  (I  E 
TUR , SCHMIDT 
NIJMBF  R 
0.74 


BUI  K 

SEN  HEAT 
TRANSF  .(  0£f  . 
0  92F-03 


BULK 

MOISTURE 
T  RANSF . COF  F . 
1  32E-0.3 


AIR  DENSITY 
<  K  q /«3 ) 

1 . 2266 


■  Gl-NERAI.  NOTES: 

Accuracy  Imitation  eiceeded  for  neasurenenr  of  Profile  Slope  and/or  Partial  Derivative 
Computation  executed  by  insertion  of; 


AIR  SPHJIF  1C  ML  AT 
<  I  Te  a  1  /Kq  Kel  .  ) 

2  41  5 Ilf  0? 


SHI  -SH2-  ♦/  . 0RF-3  Kq/Kq. 


WATER  L AT  HEAT  VAP 
(  lit  a  l  /Kq  ) 

5.RV97I  05 


i 


»  CONTINUED  ON  NEXT  PACT 
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RUN  NUMBER 

:  7905C7200C 

MARINE  SUWFAH  LAYER 

PRINT  DATE  : 

11  JUN  1 V8I: 

START  TIME 

20  :  3  40  PST 

NRL  HICK  OME T EUR OLOCY 

DATA  SAMPLING 

RATE  ( Al  l  i 

HAnMiS)  l./H 

n 

START  DATE 

7  May  197V 

(DAY  127) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD.  31 

MX' 

ESTIMATED 

MICROMETFOROLOGICAL  PARAMETERS  AT  TEN  METERS: 

AIR  TFMP 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC . 

BAR .PRES. 

BUt-K  UT  TEMP 

AIR -U  T  TFMP 

POT  Ul  TEMP 

vjp  wi  ump 

V  PUT  WT  TEMP 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Millibar ) 

(Celsi us) 

(Kel  vm  > 

(Kel»m  > 

(Kelvin* 

(  r  e  1  v  i  n  » 

13.017 

10  94 

9.57 

NO  DATA 

1012.32 

13.770 

-0.753 

-  0 . 655 

<J  .  526 

0  624 

HEIGHT 

POT  .  Tf  MP  . 

VIR  .  U  HP 

V . POT . TFMP . 

ABS. HUMID, 

REL. HUMID. 

SPEC  HUMID . 

VAP . PRES  . 

S.VAP  PRES 

k£F  INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percent ) 

<Kg/Kg ) 

(Mi  1  1 i bar  s ' 

( Ml  1 1 ibar  s ) 

(Kel  *H-2/3  > 

10.00 

13.115 

14.296 

14.394 

9 , DIVE-03 

79.56 

7. 351F-03 

11 .911 

14.97? 

NO  DATA 

»  UlUK  AERODYNAMIC  CALCULATIONS  BASF  D  ON  ABOVF  ESTIMATFD  VAI  UES  AT  TEN  MFTFRS  (FRIEHt  FT  Al  ,1978): 


INFFRRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 

-0.018  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH»  <Z1 »Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.024 

Z/L  AT  10  METERS 
-0  018 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-5.529E  02 


FLUX  PARAMETERS 
(♦=UP,-*DC'WN) 


MOMENTUM  FLUX 
<Nt/«2> 

-I  98F-Q1 

HUMID! TY  FLUX 
(Kq/sec  m2) 

4.  ME- 05 

L  AT.  HEAT  FI  UX 
(Wat  ts/w2) 

1  02E  02 

PF  N  .  HEAT  FLUX 
(Watts/rt2> 

1 . 07E  01 

SKY  AND  SOLAR  HFAT  FLU! 
(Wat  ts/n?  > 

1.44E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/«?> 

1.27E  02 


INFFRRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

4.Q2IF-01 

SCALING  SPEC  HUMID 
(Kq/Kg  > 

-8  401F -05 

SCAL INC  POT. TEMP . 
(Kplvin ) 

-2. 136E  -0? 

ROUGHNESS  LENGTH 
(Meters) 

2 . 281E-04 

DRAG  COFF.AT  10  MFTERS 
( D  l «en* i  on  lev* ) 

1 . 352E-03 


INFERRED  MEAN  VFR1  UAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( He ter 2/sec 2) 

-1 . 617E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4 . 144E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel ./sec  ) 

B. 589E-03 


MISCELL  ANFOUS 


AIR  DENSITY 
(Kg/e.3) 

1  2269 

AIR  SPECIFIC  HEAT 
(  I  Teal ./Kg  Kei .  ) 
2.4159E  02 

WATER  L  AT  HEAT  VAP . 

( Ileal  /Kg) 

5-89951  05 

VAP.  PRES.  A  I  UT  LEVEL 
(Mill  >  bar  ) 

15.744 

ABS. HUMID. AT  UT  LEVEL 
( Kg/n3> 

1  •  189E-02 

BAR  PRES. AT  WT  LEVEL 
(Millibar) 

1013.52 


BOWEN  RATIO 
(no  unite ) 
0.104 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES- 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Nor-"; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT  . 
TEMP  • 

ROUCH. 

LENGTH 

DRAG 
CflEF  . 

1 47% 

147X 

104% 

160% 

119% 

10% 

129% 

278% 

52% 

108% 

66% 

72% 

1  04% 

206% 

206% 

46% 

42% 

134% 

10% 

36% 

176% 

23% 

65% 

157% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905072000 
20:  3:40  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/Min 
DATA  AVERAGING  PERIOD;  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AFRODYNAMIC  DFRIVFD  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPF.CTIVt  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  !  1; 


FLUX  PARAMETERS 
(♦=»UP,-  =  DOWN> 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(+*St able, --Unstable) 
-0.013  CO. 02)  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
<  Meter  >  CMH»(Z1«Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.016  10.021 

Z/L  AT  10  HETFRS 

-0.012  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meters  > 

8.034E  0? 


MOMENTUM  FLUX 
( N  t /h2 ) 

-2.06F-01  I6.0E-02) 

HUMIDITY  FLUX 
(Kg/sec  «2) 

3.9RF-05  I0.OE-O6) 

LAT.HFAT  FLUX 
( Wa t  ts/«2 ) 

9.83E  01  C2.0E+011 

SEN. HFAT  FtUX 
(Wat  ts/ft2 ) 

0.O7E  00  I  3 . OE  +  OO 1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2 ) 

1.44E  01  12. OF ♦01 J 

’TOTAL  HFAT  BUDGET  FLUX 
<W*tTs/«2> 

1 ,2?F  02  13. OE+011 

POWFN  RATIO 
(no  units) 

0.091  t  (1 . 00) 


FRICTION  VELOCITY 
<Meterv,/sec ) 

4.094E-01  C6.0E-021 

SCALING  SPEC. HUMID . 
<Kg/Kg ) 

-7.653E-05  C3.0E-05) 

SCALINC  POT . TEMP . 
(Kelvin) 

-1.403E-02  C2.0F-02J 

ROUGHNESS  LENGTH 
(Meters) 

2.469E-04  16.0E-051 

DRAG  COEF.AT  10  MFTFRS 
(Meters) 

1  .  4 1  Hi  -  0  3  f4.  OF- 04) 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  f I T HI  R  THI 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VAI  UE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAI  UES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAI  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFIOCITY 

SCI .SPEC 
HUMIDITY 

SCI  .POT  . 
TFMP 

ROUGH 

1  FNGTH 

DRAG 

COIF 

25% 

25% 

6% 

12% 

SOX 

0% 

IPX 

19% 

3% 

13% 

?BX 

t  IX 

v% 

«  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  Ml  CRIME  TLUROt  OCIl'Al  EXPERIMENT 


NAVAL  Rt  8F  ARCH  l  ABURATUR Y 
A  T  MOSPHER  IL  PHYSICS  BRANCH 
MARINE  ATMUGPHFRIC  RESEARCH  STAY  LON 
SAN  NKOLAS  ISLAND,  LALIFORNIA 

*  *  *  *  hU.RUMEnOROl  OGICAL  DATA  •  *  *  « 


R  IN  NUMBi  K  :  V0t,C7203IJ 

SIAM  I  I  4rtt  :  .''I  :  34:  U  PS1 
I  Nl>  I  I  M  Cl  :  4  :  lit  PS  T 
.IARI  PAU  V  May  1 9  V  V  (DAY  127) 

ANALOG  l  HAnN)  L  RAUI  DA  I  A  lAVtKAU  VDL  >  : 

Nj.tu:  No.  (II  Nc.U?  N<  .  0  3  Nt  .  0  4 

V"!  i.n>l  A  If  MP  .SlRIlC  .  1  l  thP  .SI  RUE.  2  Bi-U  POINT  I  Of  U  POINTS 
o  0.0  GO  0.001  4.V79  5.055 

•Cl  I  I  Nf4  .  1 1  N.)  .  1 :»  No  .  13  Nil  .  14 

nil  1 1  nr  A*'  FKl.qill  NCY  AC  VU;  IACI  MANUA'  Fl  AC  ZERO  REF. 

4  14  i.7M  ?.•*./»  I1.U01  0.01)1 

I'HJTAi  i'HANiAi  RAW  BATA  (AVERAGE):  F  GEAR  P  MEN  I  BACA,  MELD  CAI 

N>  I  N  «  UPWIND  NEAR  UPWIND  I  AND 

•  •Ik  i  i  Mi  .1  .Mr  T  t  Ml'  2  HE  I  CHT/l.t  NOTH  PAlH(Meters) 

14  11  1.9V/,  (<♦;  |  I  UiSHV  0.157  Ft9 

'  > ;  ■  •  [  l  n  .In  !lr»l  I  MHO  PaRAmFILRS  TRANS!  All  D  INTO  ENGINEERING  UN11S: 

O.-.vi  ...  I  i  AS  l  NU"K  fliUNI  DATA  CALL  VOL  T  .  RF  F  .  DF  V  VOL  I  .  RF  F  .  DfV 

•  n.  •:•*.  ji.  »  ■  N.  .  si  cm*. )  (No  .  •  •:  «*ns)  A(No.).Q05V>  l«<  Nc  .  /  .  U  05V  ) 

i  i  mo  u  o 

I  l  fEL_i‘  MlCROrti  (LURU  U'MCAI  PAR  AMI  IERS  (INt.LUDINC  1  HE  ABOVE  CAI 

A I  <  I.  HI'  I  giMi  SPI  I  PI  <>»  W  POINT  I  lUHSMRUC.l 

’  !.►*  1  a  1  l’  ..  *  •-  Me  I  Hi*  /  >  (leHJC  •  (  K  ♦«  1  .  x  h'2/ i  > 

1  •  ■■■'■>■■  ll.i'o  V .  4  i '  NLI  DATA 

AIR  ILM*..  WIND  SPf.fi).*  DIM  POINTS  ILMP.S1RUC.2 

'  ''  v  I  '  t  •  -  •  -.li  ft,  /«.♦:.  /  (|  #>!•..  us)  (K^l . xM-2/3) 

I  <  UVY  Ili  Cl1  9  M  NO  DATA 

i  mi  i  »i  All  I.  nlEKi'iiEM  MMCEOCUAL  PARAMETERS  : 

HlIi'-U',  Zl  Pl.ll  ,14'  HR  .  1  VIR.ItMP.l  V.POT  .  IFMP  .  1  APS. HUMID.  1 

(felsms)  (Celsius)  (Kq/n3> 

nl.iC  II.I.V.  14. 2.'.-  1  4 . 4  (■  2  8.9?'7fc-03 

H.  ISiil  ,  72  pin.  IFMP.  2  V 1 R  .  ( f  MP  .  2  V. POT.  TEMP  .2  APS. HUMID. 2 

< cwt*."'  )  \ (  *»  1  «>  i  us f  (Fel'-iuo  (Celsius)  (Kq/n.3> 

<1  ./"l  1  (.149  14. 333  14.423  0.98AEH3 


PRINT  DATE;  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  A I  UR  E  :  1  =  UPPER  LEVEL.  2-LUWtR  LEVEL 


No. 05  No. 06  No. 07  No  08  No . 09 

WIND  SPEED)  WIND  SPFE02  BAR.  PRES.  2  SKY  RAD-  WIND  DIR. 

5.845  5.647  4  789  -0.1C3  4.836 

No  .  15  No  •  16  No . 17 

SPARE  A  SPARE  B  VOL T . RFF . B 

0.091  0.901  6.205 

I  BRAT  ION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 

DP  If  CAL  BP2FCAL  UIBFl.AI  VS1EC  Wf.2EC 

(Volts)  (Volts)  (Voits)  <  Coef  f .  )  (Coeff.) 

-0.908  '0.050  0.0  JO  0.993  0  959 


ZERO  RfC.DFV  AC  VOM.ELUX  AC  FREQ  FLUX  AC  VCilTACF.  AC  FREQUENCY 
(No . > . 002V)  (No.)SV)  (No.MHr)  (VAC)  (Hi) 

0  0  0  115.4  59.76 

.  AND  ESCARPMf  N I  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

WIND  DIR.  BAR.PRFS.l  SKY  RAD.  BUI  K  UT  U MP  MEAN  AIR  TEMP 

Deg .  T  r  ue )  (Millibar)  (Udtt/n2>  (Celsius)  (Kelvin) 

309.4  1011  69  1.44E  01  13.764  286.167 

II DF  TABLE  BAR. PRES. 2 
(Meter  MSL )  (Millibar) 

0.34  1012.79 


RFl. HUMID. 1  SPEC. HUMID. 1  VAP.PRFS.l  S.VAP.PRFS.l  REF . INDEX  1 

(Percf.it)  (Kg/Kq)  (Millibar)  (Millibar)  (Kel.xN-2/3) 

7V.10  7.27VE-03  11.788  14.90?  NO  DATA 

REL . HUMID . 2  SPEC. HUMID. 2  VAP.PRFSS  S . VAP . PRES .2  REF . INDf X  2 

(Percent)  (Kq/Kq)  (Millibar)  (Millibar)  (Kel.xM-2/3) 

79.03  7.322F-03  11 . B69  15  020  NO  DATA 


Ci.pi  » iN.Jt  D  Bm  ng 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBER:  7905072030  MARINE  SURFACE  1  AYER  DATA  SAMPLING  RATE  (ALL  CHANNELS):  b/Min 

MAM  TIMr:  20:34;  C  PSI  NRl  M ICROMF  f  LUROLOGY  DATA  AVERAGING  PERIOD:  30  Min 

MARI  IV.  I f  .  V  May  1979  (DAY  127)  SAN  NICOLAS  152  AND ,  CAL  NOMENCLATURE:  1MJPPFR  lFVFL,  2=  l  OWER  LEVEL 

PRcMLf  CAL  CUl  AT  IONS  BASED  ON  ABOUT  OBSCRVf  D  AND  CALCULATED  VAI  UES  < BUSINCER , 1 973 >  : 

FLUX  PARAMEIFRS  PROFILE  SLOPES 

5.1  AB II  [  I Y  <  E"UP , --DOWN)  SCALING  PARAMF  TFRS  PARTIAL  DERIVATIVES  (♦MNCR.WITH  HEIGHT) 


(•WAD  .  R  1 1. HARD', ON  NUMBER 
(  +  -5>»at>lP,  -Unstable) 

I.  010  AT  GMH 

r.f  Unf  trig  ml  an  Hf  ir.HI 
■  Meter  )  GMH  <  Z  t  *Z?>  1 /2 
1  2 , 97 

//L  A  I  GMH 

II. 013 

//l  A  I  10  Ml  Tf  PS 
-0 . 0  l  it 

//L  A I  Z1 
'0.01:1 

7 n.  AT  7? 

n .  009 

Ml  IN  IN  -  ODUKhllV  If  NT.  Ill 
i  Me  lt»fs) 

•  I  .  (I?  1 1  03 

PM  I  AT  /I-  (1.062(55 

HSU  A I  /?■  II.  0324  40 
(ML  Af  J\-  II  .  0  38 1  7  C 
PS  I  2  ({/:•=  I)  .  0  IVA76 


rtOMFN  flirt  FLUX 

(Nt/r.2) 

-1  93F-01 

HUMIDITY  FLUX 
(Kq/sec  n2) 

3. I3E-05 

LA \  .  HEAT  FLUX 
(UdtTS/M?) 

7.7-lE  01 

l.F  N  .  HEAT  FI  IIX 
(Ua  t (s/m?) 

T-.42E  00 

SKY  AND  SUL AR  Hf  AT  FI  UX 
(Wat  ts/M?> 

1  .  44E  01 

HUAI  HEAT  BUDC.I  T  FLUX 

<  Wat  t **/ m? ) 

9.72E  01 

BUUI  N  RAT  ID 

(ft •>  unit*.) 

0 . 070 


FRICTION  VELOCITY 
<  iletern/ser  ) 

3 . 968E -  0 1 

5>CA!  ING  SPFC  .HUrtD. 
(Kq/Kq) 

-6.436F.-05 


SCALING  POT.  TEMP . 
(Kel  vm ) 

1  .  1  00E-0? 


ROUGHNESS  LENGTH 
(rte  terfc) 

2.  I70f  -0  4 


DRAG  COEF .  AT  10  METERS 
<  DiMensionless ) 

1.  4f.it  «.(, 


C.tNLBAl  FORM:  DN  /  DZ  * 
l (Nl -N?)  I/ll  n ( 7 l / ?2  >  * 
(71*72)1/21 

N-  W1 ND  SPEED  in/«,et  ) 
Z3HE IGH I  (Meters) 

DWS/ DZ e  7 . 3 OF  -  02 


N* SPEC -HUMIDITY  (Kq/Kq) 
7=  Hf  I GHT  ( Meter %  > 
PSH/DZ-  -B.V2E-06 


N sPOT  .  TEMP  .  (Kel v .n) 
2 -HEIGHT  (Meters) 

DP  T/D2=  -1  .52F.-03 


GENERAL  FORM ; ' N ' SLOPE= 

I  <1  nZl-PSI)-<  L  n72-P5»I )  )/ 
IN1-N21 

N-UIND  SPEED  (M/*ec) 
Z-HEICHT  <  M )  Vert. Axis 
PSI-PS11 

US  SLOPE “  1 . 0 1 E  00 

N*SPFC. HUMIDITY  (Kq/Kq) 
Z-HF IGHT  < M )  Vert .Axis 
PSI *PS12 

SH  SL OPE*  -8.40E  03 

N=POT  TEMP . (Kelvin) 

Z=  HEIGHT  (M)  Vert  -Axis 
PSI ^PSI2 

PTK  SI.O'E*  -4.91E  01 

N-LnTEMP . STRUC . (K  xM-2/3) 
Z  =  HEIGHT  (M)  Vert. Ax  is 
PSI-NONE 

CT 2  SLOPE-NO  DATA 


Ul-NIRAI.  (JINS  IAN  IS; 


MISCELLANEOUS 


VI IN  K  ARMAN 
l.l  If.'j  1  AM  I 
■: N*  "nits* 
0  .  4 


I.RiWITAIUlN  PMUMII.  PNIlEHE  BUI  K  BULK 

A<  III  f  RAT  I  UN  IllRPBANDTl  TlJH. SCHMIDT  Sf  N  HLAT  MUISTURF 

rn/  ic  NUMBER  NUMBFR  TRANSF  .  FOFF  .  T  R  ANSF  .  EOF  F  . 

9 . 79’,  .'i'  0.74  (1,74  0.92F-0.3  1.32E-03 


AIR  DENSITY 
(Kq/n3 ) 

I  2270 


t  I  NEPAL  NO  1 1  .  AIR  SPECIFIC  HEAT 

A,  (  »f  a«  y  ,  imt.lion  e«reedert  f  nr  Meastir  enen  t  of  Profile  Slope  and/or  Partial  Derivative.  (Ileal. /Kg  Kel.) 

i.OMp  Ufa  t  »  in  MinttH  by  insertion  oF  :  2.41!  RF  0? 


SHI  s  /  0HI  3  Kg/Kq  . 


WATER  LAT  MEAT  VAP 
(  I  Tea  l  .  /Kg) 

5  09V6E  on 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBrK 

star?  tint 

START  DAT  E 


790511721)311 
26 . J4 :  0  PUT 
7  May  1979  (DAY  I  ?7  > 


MARINE  SURFACE  LAYER 
NRl  «ICROH£TH)»m  OGY 
SAN  NT  CUl.  AS  [St  AND,  CAL 


EBI  l  MATED  MlCKOrtE  IE  GRIM  OCICAl  PARAMF  TERS  A1  TEN  METERS: 


PRINT  DATE  :  11  JUN  1913(1 

DATA  SAMPLING  RATE  (AIL  CHANNELS ) :  6/Min 

DATA  AVERAGING  PER  SLID:  3D  Mxr> 


AIR  TfcMP 
<Ce Is i us ) 
13.046 


WIND  SPEED  Dt’W  POINT 
(rteter/sec  >  (Celsius) 
10.68  9.50 


TEMP .  STRUC  .  PAR  PRES. 
(Kel.*M-?/3>  (Millibar) 
NO  DA  T  A  1  0  1 1?  .  69 


BULK  WT  TfMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.764  -0.717 


POT  -WT  TEMP 

(Kelvin) 

-0.6)9 


V  R-UT  TEMP 
(Kelvin) 

0  . 556 


V.POT-WT  TEMP 
<  Kel  vi  n  , 

0  .654 


Hf  I  GUT 
( Meter  s ) 
1  0  .  00 


POT . TEMP . 

VIR  .  TFMP . 

V.POT .TFMP. 

ABS. HUMID. 

RFL .humid. 

SPEC- HUMID. 

VAP  PRES  . 

5. VAP  .PRES  . 

REF . INDEX 

(Celsius) 

(Cel si  us ) 

( Ce  1  s>  x  u  s ) 

(K<j/m3) 

(Percent ) 

(Kg/Kg ) 

(Mill ibar s > 

(Millibars) 

(Kel  .  *M-2. 

13.144 

14.320 

14.418 

8.V79E-03 

79.04 

7. 317E-03 

1 1 , 86 U 

15.  (106 

NO  DATA 

WHK  AERU.iYNAfilC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  Mf  TERS  (FRIEHE  El  AT.  ,1978): 


INFERRED 
STADIL I TY 


GRAD.  RICHARDSON  NUMBER 
(♦-Stable,-* Unstable) 
-0.019  AT  CMH 

GMJMEIRIC  MEAN  HlIi.HT 
(Meter)  CMH-  ( Z 1 »/2 )  1/2 
1  ? .  99 

//L  A I  GMH 
-u .  n?4 

//L  AT  10  METERS 
-0 .019 

MON  (N  OBUKHOV  LENGTH 
( «etfi  s  > 

-5.367E  02 


FI UX  PARAMETFRS 
<  *=UP ,-*DOUN) 


MOMENTUM  FLUX 
(Nt/«2) 

-1 .B7E-01 

HUMIDITY  FLUX 
(kg/set  m2) 

4  l  OF.  05 

l  AT  .HI  AT  FLUX 
(Mat  ts/«?) 

1 . 01E  1)2 

SF  N  HEAT  FLUX 
(Urftts/nLU 
I  COE  01 

SKY  AND  SOLAR  HEAT  FLU. 
(Wat  t  «./*;•) 

1  44E  0 1 

TOTAL  HEA1  BUDGET  F I  UX 
<  Wat  ts/«?) 

1  26E  0? 


INFERRED 

SCAT  TNG  PARAMETERS 


FRICTION  VELOCITY 
( Meter  s/sec ) 

3.9Q2F-01 

SC.  At  ING  SPEC.  HUMID. 
(Kq/Kq ) 

-8 . 567F  05 

SCAI.  INU  POT  .  TEMP  . 
(Kelvin) 

072E-Q2 

ROUGHNESS  LENGTH 
(Meters ) 

2.  053F-04 

DRAG  COEF.AT  10  METERS 
(Dinensionles-i ) 

1 ■ 335E-C3 


INFFRRi b  MEAN  VER I ICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Me  ter 2 /sec 2) 

-1 • 522E -01 

WITH  ABS .  HUMIDITY 
(Mete.-  Kg/sec  m3) 

4 , l 02F-Q5 

WITH  POT . TFMPFRATURF 
(  Meter  Kel.  /se-r.  ) 

8. 0B4E-03 


MISCELLANEOUS 


AIR  DENSITY 
(  Kq/ml3  ) 

1 . 227? 

AIR  SPEC  IFIC  HF  AT 
(  I  Tc  a  i  .  /Kg  Kel  .  ) 

P.41 50E  02 

WATFR  l AT. HEAT  VAP . 

< lTc  al . /Kg ) 

5.8994F  05 

VAP  PRES. AT  WT  LEVEL 

(Millibar) 

15.743 

ADS  .  HUM  I  D  .  AT  U  1  LEVL'L 
( Kq/n3) 

I  .  189E -0? 

E<AR  .  PRLS.AT  WT  IF  vEL 
(Millibar) 

1013  89 


BOUFN  RATIO 
(no  units) 

II  .  099 


ME  A'iijREMt  NT  ERROR  ANA!  YSIS  OF  PARAMETERS  LISTED  IN  PI'RCt  NT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRRUR  VALULS .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-" 


grad  RICH 

NU . A  I  GMH 

in. 

AT  I0M 

MIJMF  NT UM 
f  LUX 

LAT .HEAT 
H  UX 

Si N.HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAI  HFAT 
Ft  UX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  .SPFC 
HUMIDITY 

SCL -POT 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

CHEF 

152% 

1 52% 

110% 

163% 

1 2 1  % 

10% 

1  3CX 

284% 

55% 

1  0  8% 

67% 

75% 

1  1  0% 

PI  1% 

211% 

46% 

42% 

1.39% 

10% 

35% 

1  80% 

23% 

fa5% 

1  (>;-% 

43% 

40% 

CON  ( I  NUfc  D  B<  I  UU 


RUN  NUMBER:  7v05L*7?l)30  MARINE  SURFACE  LAYER  PRINT  DATE.  11  JUN  198P 

S I  ART  TIME.  20:54:  0  PS!  NRL  M  TCROME  TEOROLOG  Y  DATA  SAMPLING  RAIL  *  AL  L  I  HANnE  I  S  >  '  6/Mzn 

START  DATE:  7  May  1979  (DAY  1P7)  SAN  NICOLAS  ISLAND,  CAI  DATA  AVFRACING  PERIOD;  30  Mm 


COMPOS  I T  F  PROF  lit  AND  II  IK  AE  RUDYNAM  l  C  DF  R  1 VE  D  PARAML  IE  R  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  WFSPFCT1VI  MEASUREMENT  ERRORS 
WITH  THE  LOWER  l  [MIT  Of  THE  CORRESPONDING  Ml  AS'JREMF  N I  UNCERTAINTY  INDICATED  IN  (  1 

FLUX  PARAMETERS 

STAB  ft  I T  Y  (  ♦  *UB,  -=DOWN> 


SCALING  PARAMETERS 


GRAD  .  R  II  rtARDWJN  NUMHt  R 
(♦-Stable,-  -  Urt«» tab  l»-  > 
0.014  11).  62  I  AT  CMH 

GFUMfTRIC  Ml  AN  HtTGHl 
(Meter)  C«rt»  (  7. 1  •  7  2  )  1  /  2 
12.99 

7/L  AT  GMH 

o .  o i Ft  in  op i 

//L  A  I  1(1  METERS 
0.01  3  10. BP  I 

MON IN -OBUKHOV  lENGTH 
(  Meter1.  > 

-7.4 JOE  (i«> 


MOMENTUM  FI  UX 
( N  t / m2 ) 

-1.89E-01  T6.0E-02T 

HUMIDITY  FLUX 
(Kq/ser  m2) 

3  .VUE  -05  IB.  OF.  06) 

L  A  T .HEAT  FLUX 
(Ua  t  t s/n2 ) 

9.64T  01  I  2 . 0E  *0 1  I 

STN.HFAT  FlUX 

(U.j  t  t  5>/m2  > 

7.57E  U0  13 . 0E ♦OQ 1 

SKY  AND  SOLAR  HEAT  El  UX 
(Ua  r  1  •, /m?  > 

1.44L  01  IP. 01  EOT! 

T II T  AL  MEAT  BUDGET  FlUX 
< Uatts/n?) 
l  .  2«(  (I?  C  3 .  fl  E  ♦  0 1  I 


FRICTION  VE  1  OCITY 
( Meter  ../sec  > 

3 . VP | E - 0 1  I6.0E-02] 

SCAI.  INC.  SPE  C  .  HUM  *  D  . 
(Kq/Kg> 

-7.76VE-0S  13.01  -051 

SCAI  INC  POT. TEMP. 

<  K  e  1  v  j  n  ) 

-I-383E  02  t? . 0E-02J 

POLIGHNFSS  lENGTH 
( Meter  & ) 

2.0V8F-04  16. OF -05) 

DRAG  CUFF. AT  10  MF  TERS 
(Meter  *7  > 

I  .  in  . .  () (  4 . 0  E  -  0  4  1 


BOUT  N  RATIO 

(no  unit'-,  | 

0  .  1188  l  A.  on  I 


DUE  EPF  Nf  F  BfTWlFN  |HI  PROFILE  AND  BULK  AIRIIDYNAMtC  DERIVED  PAMAMC  Tl  R  VAI  UF  S  AS  LOMPUTED  VIA  IMF  STANDARD  DlVlAMON  (RUM  ?  Ml 

ABOVE  WF  I  *.HI  I  D  TOMPtlSJH  VAI  lit  MR  Ml  ASLIR  E  Ml  M  LINE  F  R  1  A I  NT  Y  VAL'IE  (WHICH  E'JFR  ABSOllJll  VAI.  OF  15  l  AN  HI  R  )  .  All  VAI  OF  5  A«l 
LISTED  IN  PIPIFNl  DIfFFRFNfF.  AND  AWE  "*or 


GRAD.  RICH.  //I 

NO  ,  AT  GMH  AT  I  .TM 


HUM'  N  I  MM 
F  I  OX 


I  AT .HI  AT 
I  I  OX 


51  N  .  HI  A  1 
FLUX 


SKY  RAD. 
FLUX 


TO  I  At  HF  AT  ROUEN 
T  I  OX  WAT  IU 


E  R  MU  ION  SCI  .  SPFC 
V)  L  Ol  l  T  Y  HUtll  Dll  Y 


I  t  POT 
TFMP  . 


ROUGH 
i  FNG1H 


14%  31% 


OX  14%  17% 


IX  14%  P6X 


3% 


END  OF'  DATA  HUN 
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MARINE  SURFACE  LAYER  hICKOnt  TEOROL  OGICAI  F  XPVR  I MFNT 


NAVAI  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARJNF  A  THOSPHk  R I C  RESEARCH  STATION 
SAN  NICULAS  I  SI  AND,  (AlJH)RNlr) 

*  *  «  »  MICROMF  JEDRLll  OCICAt  DATA  «  *  *  » 


RUN  NUMBER 
START  TIME 
END  Tint 
START  DATE 


79030721 00 
?!  :  4:20  PST 
21 ; 34 ; 30  PST 
7  tidy  1979  (DAY  l?7> 


*  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC); 


PRINT  DAtE:  It  JUN  19&0 

DATA  SAMP l  INC  RATE  (ALL  CHANNELS):  t>.-nir. 
DATA  AVF RAGING  PERIOD:  3ll  Hi  n 
NOMENCLATURE:  l^UPPER  LEV.  El  ,  2-iUWtR  1 1  VI  l 


No  .  00 

VOLT  .  Rf  F  ,  A 
6.203 


No  .0] 

TEMP  .  STRUC  .  1 
0 . 000 


No  .  0? 

IfcMP .STRUC. 2 
0 . 001 


No  .  03 
DfcU  POINT! 
4.920 


No  .  04 
DEW  POINT 2 
5  001 


No  .  l>5 

WIND  SPFF01 
6 . 1  37 


No  .  LA 

WIND  SPFED2 
5  .  841 


No  .  07 
BAR .PRES. 2 
4 . 8  (i  L' 


No  .  OH 
SKY  RAi» 
-  Cl  !  03 


No . 1 0  No . 11  No . 12 

BUI  K  UT  TEMP  AC  FREQUENCY  AC  VO!  FACE 
4.122  3.887  2.534 


No. 13  No. 14 

MANUAL  FLAG  ZERO  Rf  F  , 

0.001  0.001 


No  IS 
SPARE  A 
0  .  3  J1 


No  .  IN 

r. f  are  b 
ii .  J  j  i 


No  17 

VUi  ’  PF  r  .  1- 


*  DIGITAL  CHANNEL  RAW  DATA  (AVERACE): 


ESCARPMENT  DATA, 


F  IF  l  I>  CAL  IBRAT  ION  AND 


WIND  SPEED  FSCARPMfNI 


CORRECT  IONS 


No . 1  No.? 

AIR  TEMP  .  |  AIR  TEMP.? 
1411  128532  1421  129624 


UPWIND  NEAR  UPWIND  I  AND  bPJFCA) 
HFIGHT/LENQTH  PATH ( Meter  * >  (Volts) 
0.183  93  -O.UOb 


vv:  \  CA1 

(Volt-,, 
-  0 . 050 


WT1FCAL 
( Vo  1 \ * ) 
0  U  U  u 


WSI  F  C 
(Cceff  > 

u  VV.' 


»  SYSTEM  HOUSE KEEP  INC  PARAMF  TERS  TRANSLATED  INTO  ENGINFFR  INC-  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  Q  180 


VTJL  T  .REF  .  DFV  VOLT  .  RFT.DFV  7FRO  ktl  Lf  V 
A(  Nc  .  >  .  0  05V  )  ft(  No  .  >  .  (MiSV  >  <No>.0C?V» 

0  0  0 


»M  Vtji  1  F  LUX  Al.  Ihl  Q  fill« 
( No  .  SV  )  l  No  )  1 H  i  i 

a  o 


AC  VI  :l  T  A1  i_ 


1  1  S  ( 


Nc  LV 
WIND  DIR 
4  9SV 


w  :>E  i 
t  r  c  *•  j  f  . 


.[  fRtUulNLY 


.9  0? 


«  OBSERVED  MICRUMf  TEOjeOLOGICAL  PARAMETERS  (INCLUDING  THE  AFiQVt  CM  .  AND  FSCARPMFM  fORRt  f.  II ONH »  TRANSLATED  INI  u  UN ;  r  V 


AIR  TEMP. I 

WIND  SPFED1 

DEW  POINT! 

TFriP.  STRUC.  t 

WIND  DIR 

VAR  PRIb  1 

5k  Y  tAD 

Buv  r  wT  1 1  mi* 

Mr  *-•»  AIR  1 1  Ml' 

<  Celsius ) 

(Meter/sec  > 

(Celsius) 

(Kel . xM  2/3) 

•  Deg  True) 

(Millibar) 

(Wat t / > 

C*.»i  s  i  vs  ' 

(Kelvin r 

12 .1)53 

11.80 

9 . 07 

NO  DATA 

313  6 

1011  85 

1  44 t  01 

1-*  Ve,l 

r.1'6  06  / 

AIR  TEMP. 2 

WIND  SPFED2 

DEW  POINT? 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR  PRES  2 

(Celsius) 

(Me ter /sec  > 

(Celsius) 

(Kel . xM-?/3> 

( Mete*  MSI ) 

(  Ml  11  i  liar  i 

12 .962 

10.88 

9. 19 

NO  DATA 

0.23 

1  0 1 ?  95 

«  CAi.LUl  ATE » 

MTCRUMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP . 1 

V  J  R  .  TF  MP  .  1 

V. POT. TEMP. 1  ABS. HUMID. 1 

RF  l  .HUMID  .  1 

SPE  C  HUMID  1 

VAP  PRFS  1 

5  VAP  PRES  1 

RF  /  I Nt-F  *  ! 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius)  (Kg/«3> 

(Percent  ) 

(  K  n  /  K  g  ) 

1  M  i  1 1  i  b  a  r  ) 

•HllliUr) 

•Kel  »n-  .•  i  - 

18.35 

13.035 

14 . 091 

14  271  8  721 E -03 

77  74 

7  1  0  7t  -  0  3 

U  t*  1  7 

14  b, 

NO  t>A  '  A 

HEIGHT,  72 

POT . TEMP .2 

VIR.TtMP.2 

V. PUT. TEMP. 2  ABS  HUMID  2 

RF  l.  .HUMID.? 

SPM  HUMID  , 

*  VAP  PRI  s  :■ 

VAP  IRIS  7 

R  l  V  I  N  1>I  X 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius)  <  K  g / m  3 ) 

(Pert en  »  » 

' Xg/Kt;  > 

t  m  i  |  |  j  t-ar  i 

■  M  1  I  1  J  b  a .'  1 

•  *  e  :  in  2  *'  3  * 

9.20 

13.053 

14.209 

14.299  8.7V7E-03 

77  .  b? 

7 . 1 6  3E  -  a  3 

11  ML 

14  V.  b 

n-<.  DATA 

«  CONUNUFD  BELOW 


RUN  NUMBFR 
START  TIME 
START  DATF 


7905072100 
21  ;  4 :2C  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LATER 
NRL  MI CRONE  TF UROLOGY 
SAN  NICOLAS  IS1AND,  CAL 


PRINT  DA  I L  .  11  ’UN  i 98 L 

OATA  SAMPLING  RAlf  *  Al  L  L  HANNI  l  S »  ■  t  'Mix 

DATA  AW  RAGING  PtWKlD  J'1  M»n 

NllMf  N(  l  A 1  URE  1  PPIW  ItVH  ,  2  i  C'WER  VL  L 


«  PROFILE  CALCULATIONS  BASED  ON  ABQVF  OBSERVED  AND  CAtCULATfD  VAI  UFS  <  BUS  I  NCf  R  ,  1 973  l 


FLUX  PARAMETER-) 

PRU*  ILE  SI 

i  >P  E  b 

<t=UP,-*DOUN) 

scaling  parameters 

PARTIAL  DFRIVATtVtS 

( *  - 1  NCR  tal'H 

HR ICHT 

GRAD.R [CHARDSON  NUMBER  MOMENTUM  FLUX 

(♦ -St ab  le ,  Unstab  t*' >  (Nt/n2) 

•  0  00b  AT  CMH  -3.76F-01 


FdtCTWN  VELOCITY 
( Meters/**et ) 
5.533E-01 


''£NFRAl  FORM  ON.  Or^ 
l  <N1  -N2)  1  / 1 »  n(/  , 

(Z1«Z2M  /?! 


GENERAL  FORM  N  Si  OP  I  - 
I  UnZl  PSD  <inZ2-PM>]  / 
IM  -N?) 


r.F  IJnf  T  R  1 1.  MF  AN  HE  I GH  T 
(Meter)  CMH=(71*Z?)l/2 
12.99 

// L  Al  GMH 
-0  .  000 

Z/L  AT  10  METERS 
-0  006 

// L  AT  Zl 
-0.0I.* 

Z/L  AT  Z? 

0  .  006 

MON IN- OBUKHOV  LENGTH 
(Me ter  s ) 

-1 . 579E  03 


HUMIDITY  FLUX 
(Kg/sec  n2) 

4.33t-D3 

LA  T . HEAT  FLUX 
<Watts/«2) 

1  .  07E  02 

S>  N  .  HEAT  FUIX 
(Wat  ts/n?) 

9.59E  00 

SKY  AND  SOLAR  HF  AT  FLUX 
<Uat  ts/«2 ) 

1 . 44E  01 

TOT  Al.  HEAT  BUDT.i  T  FLUX 
(Wat  ts/n?) 

1  .  3 1 E  02 


SCAi.  If  :  SPEC  HUMD. 
( Kq/Kg  > 

6. 377E-05 


SCAI  ING  °OT .  TEMP 
(Kei win) 

1  396E-0? 


ROUGHNESS  LENGTH 
(Meters) 

6  7  39 F.  -  0  4 


DRAG  CORK.  AT  10  MT  TER  S 
( Omens l  on les  i  > 

.* .  S6Si  (M 


N-U1ND  SPLF  D  <M, set ) 
Z»HEICHT  (Moters) 
DWS/D7*  1  HIT  oi 


N-SPfcC  HUMIDITY  <)q-kqi 
Z  =  Hf  ll.HT  (Mete/  ,) 
DSH/DZ*  - O  921 '06 


N  POT  .  TEMP  .  (Kel  v  in  > 
/sHf  I GH1  (rte»er*,* 

DPT/BZ  I  9t.r  o3 


N  =  W I ND  5f  V  ED  (M/sr.  1 
/-HE  I CM  r  (Mi  Vert  Apis 
PSl=PM1 

US  SLOP!  "  73!  -01 

N  - SPEC  HUM  I  P  I  T  t  <  Kq,  t«q  > 
Z*Hf  1  GhT  (  M  I  Virl  All* 

P  M  -  •»  5 1  7 

1  H  ‘.|  (IFF  H  4.  03 

N  -  POT  T  T  HP  (Helvin' 
/•■Hflt.ui  -n>  V*- t  A 1 1  •- 
P  •.*  !-i  SIP 

»*‘K  '  i  UPl  3  8  1  01 

N-LnUMi  STRUC  *»»M  7/3) 
’-HII'.Hl  ’  M  Vet  *  Aits 
PSI  »NONI 

dp  Fluffing  data 


PPM  AT  71®  0.041383 

PS  1 1  AT  72*  0.021772 

PS 1 2  AT  Zl*  0 . 02517? 
PSI2  AT  72*  0 .012856 


BOWEN  RATIO 
<n»  units) 

0  .  090 


«  CINFRAl  CONSTANTS: 


Ml  sen  CAM  Itus 


VON  KARMAN 

GR AVI TAT  ION 

PROF  II.  F. 

PROF  TLE 

BUI  K 

HULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

SEN  Hf  AT 

MOISTURE 

(No  units) 

(M/sec  2) 

NIJME«FR 

NUMBER 

TRANSF .  (  OFF 

TRANSF  COFF 

0  .4 

9.7959 

0.74 

0.74 

0 . 92F -  0  3 

1  32E-03 

AIR  Dl  ns  5  1  t 

'Hq'«U 

I  2277 


•  GFNERAL  NO f  ►  '} : 

Accuracy  Imitation  exceeded  for  neasorenent  af  Profile  Slope  amj/o r  Partial  Derivative 
Cooputit i nn  executed  by  Insertion  of: 


Al»  SPM  If  JC  HEAT 
(  t  T  r  a  I  /Kg  h  el  ' 

?  41541  0? 


9H1  -SH2*  ♦/-  .001  '3  Kg/Kg. 


WATER  l  AT  HEAT  V*P 
«  1  It  .» 1  /Kg  ) 

3  90 01 E  Ob 


*  CONTINUED  ON  NF  XT  PAGE  338 

1 _ _  _ 


RUN  NUMBER 

:  79050721  (10 

MARI  NF  SURFACE  LAYffi 

PRINT  DATE 

1  1  /UN  1  '/Hi: 

STAR  1  1  IMF 

21 :  4:20  PS 

NHL  MICROhF  IEIUIOlOGY 

DATA  SAMPLINI 

RATE  (Al  1  ( 

HANNt  i  S  *  ,  >■ 

Mm 

START  DATE 

7  Hey  1979 

(DAY  127) 

SAN  NICOLAS 

ISLAND,  CAI 

DATA  AVERAGING  PtklOB  3L 

Mm 

ESI IMAIED 

MICRUME  11  UROLOGICAL  PARAME  TEH 

S  AT  TIN  METERS; 

AIR  TFMP . 

WIND  SPEED 

DEW  PUINT 

TFMP  .SIRliC. 

BAR . PRFS. 

BULK  UT  TEMP 

AIR-UT  TEMP 

PUT  Ul  TEMP 

VIR  U l  T  t  MF 

V  Rill  Ul  MM 

(Celsius) 

(Meter /set 

(Celsius) 

(Kel . xM-7/3) 

(Millibar) 

< Cels  i  u-»  ) 

(Kelvin  > 

(Kelvin) 

•Kelvin) 

•  Kelvin  t 

12.949 

10.99 

9. 17 

NO  DATA 

1012.86 

13.761 

-0.812 

-0.714 

0.433 

0  Ml 

he:  I  GMT 

POT  .  TEMP  . 

VIR.  TF  MP  . 

V.PDT . TFMP . 

ABS. HUMID. 

REL .HUMID. 

SPFC  .HUMID 

VAP  . PRES  . 

.  VAP  .PRES 

REF  InlE* 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/m3) 

(Pert  eti  t  ) 

(Kg/Kq) 

'Millibars) 

(Millibars 

(  K.  l  *  M  j/i  > 

10.00 

13.047 

14.194 

1 4 . 292 

8.788F -03 

77.81 

7 . 137E-03 

1  I  .604 

14  V14 

no  data 

*  BUI  K  AERODYNAMIC  CALCINATIONS  BAS!  D  ON  ABOVE  FSTIMATFD  VAI  UES  AT  TFN  METERS  (FkltHF  f!  At  ,1978): 


INFERRED 
Of ABILITY 


GRAD. RICHARDSON  NUMBd* 
<  *-Stab le , --Unstab IhI 
-0.019  AT  ChH 

GEOMETRIC  HF  AN  HF 1UHT 
(Merer)  Q1H»<  Zl  «Z2  M  /2 
12.99 

2/1  AT  gnu 

-o .  025 

Z/L  AT  10  HE  H  RS 
•0.019 

NONIN  OBUKHOV  LENGTH 
(Meters) 

-3.243E  02 


F LUX  PARAMFTFRS 
(♦=UP , -=DOUN> 


MOMENTUM  FLUX 
<Nt/«2> 

-2 • 0  IF  *  0 1 

HUMIDITY  FLUX 
(Kq/«;ee  «2> 

4.50E  05 

LAT.HIAT  FLUX 
(We  t  ts/«.?> 

1  .  HE  02 

*.|  N  .  HEAT  FI  UX 
(U*tT%/*2> 

1  1 4£  01 

SK  f  AND  SOI  AR  HEAT  F  t*X 
(Wet  > 

1  .  44E  01 

TOTAl  HE A1  BUDGET  f  I  MX 
<  Wei  ts/«2 ) 

1  37L  1)2 


1NFFRRFD 

SCAl  INC  PARAMFJFRS 


rRiniON  vri  oci  ty 

<  Meters/  *>ec  ) 

4 . 045t -01 

SEALING  spec .humid. 

(Kq/Kg  ) 

V.  056F-  (IS 

SCAl  INC  PUT  .  11  Ml'  . 

<  K  »*  1  v  in ) 

-2 . 278E-0? 

ROUGHNESS  LENGTH 
( Meter-'*) 

2.328F  04 

DRAG  COE E  .AT  1  0  Ml  I£kS 
( D i nensi on  less ) 

1  .  J55E-03 


INFFRRF  D  MEAN  VERT  ICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( rtf  i  er  2/sec  2 ) 

- ) -636E-U1 

WITH  APS .  HUM 1 D I  1 Y 
(Merer  Kg/ sec  «3> 
4.4VIL  OS 

WITH  PUT  .  TLrtPE  RAIUKF 
(Meter  Kel . /set  > 
9.213F-U3 


MISCE  Lt  ANl  O  J .. 


AIR  DENSITY 
( K  q  /  n  J  ) 

1 . 22H0 

AIR  SPECIFIC  HI  AT 
'  I  ?  i.  a  1  <■  f>  q  KeJ  i 
2.41  SSI  02 

UMLk  LAI.  Ml.  At  VAP 
(Ilrtl./Kqi 
5.B9VVE  OS 

VAP  PRES  AT  UT  Lt  Vt L 
( rti J  i  i  bd/  i 
IS  74* 

Ah  I  nllNJI’  AT  W  I  it  Vi  i 
•  K  q  /  m  3  * 
t  189[  -  02 

1<AR  PHI'S  AT  WT  I  I-  Vf  I 
(Millibar) 

I  0  14. D  / , 


BOWI  N  RATIO 
im  units  J 
0  10  3 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PAR  ANL  Tl  PS  LlSItD  IN  PFRCLNT  MF  AN  ERROR  AS  COMPUTED  FkOrt  CONSTITUENT  MFASURFm.N  1  ACCl  Ik  Af  J  E  S  . 
TOP  ROW  ARC  PROFILE  FRROR  VAl.OFc;  AND  BO?  IOM  ROW  ARC  BUI  K  AFRDDYNAillC  ERROR  VAl  UFS  AIL  VALUES  ARE  APPRO*  I  NAIF  AND  AWf  "*.>r  " 


GRAD  RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

L  A  T  .  Hf  A  T 
FLUX 

5LN.HI  AT 

F  LUX 

SKY  RAD. 
FLUX 

TOTAl  HF  AT 
FLUX 

BOWEN 

RATTO 

Fk  IC1 ION 
VF  L  OC  11  Y 

SCL .SPEC 
HUMIDITY 

Vi. .  pu: 

TEMP  . 

ROUGH 
l  ENG  1 .1 

DRAG 
t  Hf  F 

1  1  4X 

1143 

803 

1463 

923 

103 

1203 

2383 

403 

1  063 

523 

613 

003 

2003 

2003 

463 

413 

17U3 

103 

353 

1693 

233 

643 

1  '  1  3 

4  *3 

4  03 

«  CONTINUED  BE  I  DW 


RUN  NUMBER:  7905072100  MARINE  SURFACE  lAtFR  PRINT  DAT  l  IT  TUN  1 90 1’ 

START  TIME;  21:  4:20  PST  Nttl.  HICHOflt  TF  ( 'RllLOGY  [-A 1 A  'Ar.Pi  INI.  RATI  >  Al  .  i  HAf.Nl  l  M  /..Mm 

START  DAff;  7  May  197V  (DAY  127)  SAN  NICOLAS  IStAND,  CAL  DATA  AVI  R  AG  I M.  PfRlOD  -30  nin 


•  COMPOSITE  PROF  Tit  AND  BUI  K  AFRUDYNAMIC  DFRIVFD  PARAMFM-R  VAI  Ul  Will. hit  I>  AS  A  ►  UNI  T  1  UN  HI  IMF  AM.  VI.  kl'Ptril.l  Ml  .  ■'  URF  Ml  N 1  E  k  R r  U  '• 
WITH  THE  LOWER  LIMIT  OF  THl  CORRF  SPOND I NG  H»  ASURF  MF  N  T  UNT.fRIAINfY  iNPirAUD  IN  I  I 

FLUX  PARAME IF  RS 

STAHII  ftf  <**UP, -*COwN>  SCALING  PAfrAMI 


CRAD. RICHARDSON  NUMBER 
(♦'5tible,--Un»Ublel 
-0.011  10.02)  AT  CHH 

GFOMFIRH.  MF  AN  HEIGHT 
(Meter)  GMM«  <  Zl  «Z2>  1/2 
12.99 

Z/L  AT  CHH 
0.014  10.02) 

Z/L  AT  10  METERS 
-0.011  10.021 

MON IN -OBUKHOV  LENGTH 
( He  t  er  «  ) 

-9  125E  02 


MOMFNTlJM  FLUX 
(N  t /n2) 

-2.63E-01  16.  01  02  1 

HUM  I  Dll Y  FLUX 
(Kq/sec  *?> 

4.461 -05  I  H  OF.  -  iTA  1 

LAT  HI  AT  FLUX 
(Wat  »s/m2* 

i  ioe  0  2  12. or *01  I 

SEN .  HI  AT  FIIIX 
<U4t  t  «./«;•> 

1  . 04F  01  13  or «QC  I 

SKY  AND  S'll  AP  HEAT  FJUX 
(  W.t  t  »s/«?» 

1  44E  0  1  12- OF  *0  1) 

TOTAL  Ml  AT  BUDGET  )  LUX 
( W*  t  »s/«2 ) 

I  J6f  02  I J  OF  *01  i 


FR  ICTUIN  Vt  I  OC  I  T  V 
t  Meter  -,/sec  » 

4  V)7|  (:  |  |  6.  Cl  -P2  I 

Si  Al  INI.  sp*  i  HUM  l  D 
(  K  q  /  K  q  ) 

O  l)4iir  OS  (5  01  «M 

SCAl  INi.  pm  .  TFMP  . 

(  K  **  |  n  i  n  ) 

I  .  6  2  (I  f  02  12-  OF  02  I 

RniJCHNF  -.iS  LF  NG  TH 
(  Mfirr % ) 

4  I66t  04  IN  01  -03 1 

DRAT,  r.fjf  F  Al  Ul  Ml  TEkS 
(  He  ter  *,  » 

1  /'■/ 1  il  I  4  .  OF  -  04  J 


FMIUFN  RATH) 

< no  »niMi 
0  097  (  11.081 


•  DIFFERENCE  BCTWFEN  THF  PROFILE  AND  BUI  K  Al  RUDY  NAM  IT.  DFRIVID  PARAMi  II  R  VA'  ID  S  AS  CO*1'’UTID  VIA  T  Ml  S I  AN  PAR  L 
ABOVE  WEIGHTED  COHPOSITf  VALUE  UR  Ml  AM  Ik  I  Ml  N I  UNIFRTAINIY  VAl  i|f  (UilUM  I  Vf  M  ABSUUlU  VAI  III  IS  l  ARM  R  *  Ail 
LISTED  IN  PERCENT  DIFFFRFNCf  AND  API  "Ur  " 


GRAD. RICH.  Z/L 
NO  , AT  GMH  AT  I  OH 


HOME  N  TlJM 
EL  UK 


tUt  At  Ml  A  I 
F  I  U« 


BUUI  N 
R Al 1 f > 


I  R  I  I  l  I ON 

vl  I  ('<  Mr 


hi  ih|  t>  l  i 

1  7  3 


•  END  OF  DATA  RUN 


339 


MARINE  SURFACE  LAYER  M I  CPUr41.  I  E  QROI  QGICAl.  EXPERlMlNT 


NAVAl  8F.SE ARCH  LAtORATURY 
AlrtOSPHtklC  PHYSICS  BRANCH 
MARINE  ATMOSPHrKIC  Kf SEARCH  STATION 

San  njcolas  isi  and,  California 

«  «  ■  *  MlC.ROMET  F  UR  CL  UGIC'AL  DA  I A  •  *  «  » 


■:.th  NUnfti  n 

'9HM.1  V.-1  3i: 

PRINT  DATE . 

11  JUN  I 9B0 

'  t  AR T  1  1  Ml 

•1-34:  4P  ‘"ii 

DATA  SAMPI  INC  RATE  (ALL  C.HANNl  LS)  ;  6/Min 

tNj  I  1  Mr  . 

4:50  PV 

i/AT A  AVERAGING  PERIOD.  30  Min 

I  AMI  UAIE 

7  w  iv 79 

>  DAY  I 27  l 

NOME NCLA1URL : 

1  =UP  PER  LEVFl  ,  2-  LOWER 

LEVEL 

i:.'.  UI-.N 

N>  '  RAU  DAI  A 

( AV  GRACE  VDO: 

N  "  .  ■.  i.- 

No  I.  | 

Nc  .  «2 

No  .  03 

No  .  04 

No  .  05 

No  . 06  No  .  07 

No  .  00 

No  .  09 

Nil  »> V  i  .A 

IE  nP  . SlklJC  - 

1  UMP.GIRUC.2 

DtVI  PUlNil 

L'FW  POiNl? 

WIND  l.PEEDl 

WIND  5PFED2  BAR.PRFS.2 

f.Kt  RAD  . 

WIND  DIR 

l:  tfl'O 

I!  .  f  0  1 

4 . 94? 

5.017 

5 . 7  C  9 

5.55L  4.796 

-0.103 

4  .  B?2 

i'll 

No.  i  y 

No  .  1  3 

No.  14 

No  .  15 

No. 16  No • 17 

1-!.:  K  W  !  II  M 

e  h)  f  RE.QULNL 

t  AL  VCll  I  AGE 

MANUA*  FLAG 

ZERO  RLE  . 

SPARE  r. 

5  PARE  ft  VOll.REC.ft 

4  l  1 

I  903 

T* .  533 

ii  .  DO  1 

O  .  U 1)  1 

o .  u  a  i 

0  .  001  6 . 205 

1)1..:  iAI  l  MANNM  RAW  DATA 

i  A  VC  k  ACE  )  : 

FSCARPHF NT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  .  > 

IJPWInD  NEAR 

UPWIND  l  AND 

DP1FCAL 

DPUFCAL  WTBFCAL 

us  if.  r 

WS2EC 

..  1  It  I  fc  Ml-  .  1 

air  temi-.;1 

HE  ICHT/k  ENC1M 

PATH( Meters) 

(Volts) 

(Volts)  (Volts) 

(  C  c  e  r  f  ) 

( C  c  e  f  f  ) 

1  s  .  1  1.  -l'6l 

T  4:'  1  K-VlK'll 

0  .  1  57 

1  05 

-0.000 

-'J  .  050  (1  .  U U 0 

0  99? 

0  .959 

•:i  -n.n  h.i r. 

LMIP1NG  PmMAmI'  1  CRTS  TRANSLATED  INTO  FNl.INl  FR  INC  UNITS 

>'i.  1  1  Af. 

1  RrtUR  COUNT 

DAI A  BASF 

VUI  T.Rlf  DEV 

VUI  T  .  RL  »  .  DEV 

ZERO  RFf  .  Dl  V 

AC  VGT.I.FLUX  AC  CRIQ.ILUX  AC  VOLTAGE 

AL  FREQUENCY 

<  <Vi;  ■:  u  .)0  > 

<  Nt  .  di>->  > 

*  No  .  St  JO*  ) 

A (  N c  .  )  . 005V) 

B ( No .  )  .  005V) 

(Nc . > • 00?V) 

(Nt .  >SV)  ( No  .  >1H/ ) 

( VAC  ) 

(Hj  ) 

1  HO 

0 

0 

a 

i)  11 

115.3 

'  .9 . 90 

i  RUN-.  fk'ORUuUGlCAl  PARAMF  TIE 

«i  (INCLUDING  THE  ABOVE  CAl 

.  AND  FSCARPMl  NT  CORRECT  I ONS )  T  k  ANSI  A 

T  E  b  INTO  EnLINLEPINC-  UNITS- 

..  |  i.  1  1  Mi'  i 

WIND  S.Pl  I  Dl 

l-FVI  POINT  1 

T E  ntJ  -  STRUG  .  l 

WIND  DIR . 

BAR  PkF.S.  1  LK  r  RAD  . 

tUI  K  Ul  If  M) 

»  nE  AN  Alp  TEMP 

.  ■  e  l  s  )  i.  ^  ) 

'Meit-r/^er  ) 

U'PlElUs) 

(kel . kM-2/3) 

( Deq  True) 

(Mill  iOd.  )  (W«i 

(Celsius' 

(Kelvin  > 

-  W, 

t  1  00 

v.?a 

Nl>  DATA 

.3110.9 

I  U1  1  .  R  0  J  44E  111 

1  3  756 

'Ub  00 v 

It  t  1. Ml'  .2 

WIND  CPtll-2 

Dl  14  POINT? 

TEMP .STRUG . ? 

UDr  TABLE 

BAP .PRF5.2 

(ill- let- /smi  ) 

<  Cels i os ) 

ike l - xM-2/3) 

(Meter  MSL) 

( Mi  11 l Gar ) 

12  . 

1 1  .  -Ii' 

9 . 2ft 

NO  DA  I A 

0.10 

1012.89 

i  V.i  :  Hi  Altl) 

rtltki  MEUrlROLOI-lLAL  PARAMETERS: 

Mi  lull,  71 

E'U  1  .  TEMP  -  1 

VIR .TEMP  .  1 

V . POT . TEMP .  1 

ABS. HUMID. 1 

RFC. HUMID.  1 

SPEC. HUM I D. 1  VAP.PPES.l 

S. VAP .PRES. 

1  RF.F  ,  INDEX  l 

. ,  i , .  •  > 

(Celsius) 

(Celsius) 

(Celsius) 

(K.,/«3) 

(Percent ) 

(Kq/Kq)  (Millibar) 

(Mi  1 1  *  b  a  r ) 

<  Kel  ■  xM- ? / 3 > 

i  U .  31. 

12  976 

14  .  U4.3 

14 .??? 

8.B00C-03 

70 . 74 

7.170E  03  11.613 

14.749 

NO  DATA 

.ii  iGHi ,  /;• 

POl  1FMP  .7 

VIR .TEMP  .2 

V . PO  T . T  F  HP . ? 

ABS , HUMID.? 

RFL .HUMID .? 

SPEC.  HUM  ID.  2  VAP  .PRES..’ 

s  VAP  PRF  s  .: 

>  RIF  iNi/t  x  ;; 

>  Meter  ) 

1  C*.- 1  *•  i  u  s  ) 

(Cel v j • s) 

(Celsius) 

(Kq/n3) 

(Percent ) 

(Kq/kq)  (Millibar) 

(Millibar) 

(kel.iMIVli 

I  9  •/.'.* 

1 4 . 156 

14.246 

H.b54E -  0 3 

70 . 62 

7 .20VF-  03  11  .  6F>9 

1  4.8(8 

NU  DATA 

I  ON  I  I  NVJI  i 


K  i  l-u 


Pun  60*11  K  . 
: .  I  A*  r  1  IMF 
'.  I  AR  1  ,'A1I  : 


YVOSiOVJ;  I  30 
.’l  34  4L  PST 
V  May  1V79  (  DAY  1  :-7  > 


MARINE  SURFAIF.  1  AYER 
NRL  MICRIJMt'TE  OkUi  nCY 
SAN  N1C0IAS  1  Si  AND ,  CAl 


PRINT  DATE;  \\  JUN  1980 

DATA  SAMPLING  RATE  (All  CMANNf  I  8)  /  •  / rt i n 

DATA  AVERAGING  PERIOD  3P  Mm 
NOMENCLATURE-.  1-UPPER  UVFL,  2*  LOWER  LEVEL 


PRO:  ill  CAl  .Ci  li  All  UNS  BASE  I'  UN  ABOVE  OBSERVED  AND  CAl  CHEATED  VA»  UFS  ( PUS JNGFR  ,1973): 


ST  AT- II  ITT 


FLUX  PARAMETFRS 

PPGi  III  Si  UPE'i 

(  ♦  =  IIP  ,  -s DOWN) 

SCALING  parameters 

PAR  T 1  Al  DERIVATIVES 

< ♦  =  INCW  W I 1H  HE  I  DM 

I  RAD. RICHARDSON  NUMBFK 
\  *-Si4lile,  •  Uns  1  db  It*  > 

0  .  M  5  AT  MH 

r.FUMF  TRIE  MEAN  HF1CHT 
(Meter)  GHH- ( 2\ »Z2> I /? 
12-99 

//L  At  CMH 

n  01? 

l/\  AT  |C  Ml  Ik  RS 
•  0 . 0  1  'j 

1/ L  Af  Zl 
U  .  fl-M 

in.  At  it 

(1.014 

rtliNJN-  IJPUKHOV  U-NI.III 
' Meier  s  > 

6  AV1E  08 


HOME N fun  FLUX 
I  Nt /n2  > 

-1  .  *1 4  E  -  0  t 

HUMIDITY  Fl  UX 
(kq/st»c  m?) 

?.B4E-nrj 

LA  T  .  HEAT  FLUX 
(Wat  »%/n2> 

7 . 0  I  *  01 

5E  N  .  H(_A  I  ft  UX 
<Uj  1 t*,/«2: 

5.045  00 

SKY  AND  SOLAR  Hf AT  FLUX 
UUMs/n,1) 

1  ,44E  01 

TOIAl  HEAT  BUDl.f  1  FLUX 
<Ud  '  i  «,/«?  > 

9 . 0  31.  <11 


FRICT ION  VFl OCITY 
( Met  er  s/4«tc  ) 
3.547E-01 

SCALING  SPEC.HUMD 
( Kq/Kq ) 

6.520E-  05 


SCALING  POT .  TEMP . 
(Km  v  in ) 

-1  326E-0? 


ROUGHNESS  LENGTH 
(He  ter») 
l  -469E-04 


DRAG  COEF  AT  10  HF  TER  S 
<  Dlnensi  on  leu  > 

1  •  2.*9t  0  3 


GFNlfiAL  fOPM.DN/DZ  = 

I <Ni -N?) |/ll  n<71 /7?)« 

i  Z 1 »  Z2  1 1  -  21 

N-UIND  SPF  I  D  (H/'.ec  ) 
Z-HEICMT  (Meters) 
DWS/DZ-  6.401  02 


N-SPFC -HUMIDITY  <Kq/Kq» 
7 - Ht I GHT  (Meters) 
DSN/DZ*  8.92E-06 


li *P 0 T  .  TEMP  (Kelvin) 
Z*NF  It  HT  t  Meters) 
DPT/D/=  -1  . 81 E -  03 


GENII.  A’.  FORM  N  •  SLOPE -- 
lUnZT  P S 1  '  *  <  l  n Z 2 '  P 1  - 1  )  ) 
INI ~N?1 

N*  W  1  ND  'PFEP  iM/S*-m  ) 
/-HEIGHT  (M)  Ve-  t  Atm 
t'Sl  =  P 1  T 1 

W  SLOPE  -  tie  Of 

N»SPtC  HUMID! Tt  (Kq  Kq i 
7=  HI  ]  GMT  ’  M  >  '.'er  t  At)  ■, 
PR  I -P8I? 

SH  SI.  OPE  =  8  :  -.L  0  3 

N-POT  Tk  ME  .  <Kel  vin  > 
/•HEIGH'’  (M>  Vert  An*. 
PSI-P512 

PTK  Si  dPE  -  4  O' IF  DT 

N-LnTEMF’  STRlJi  (K*M-2-'3> 
7  HUGH!  .M)  V»M  A.  ls 
PS  I  »NONl" 

fT?  51 1  (Pf  *■ NO  DATA 


PC.  I  I  At  /  1 
pm  i  At  /;■. 
r;  12  At  /t 
p t ;»  at  /:■- 


0  092049 
I)  D4P6/H 
0  .  056023 
<* .  02  96? 6 


BHUE N  ratio 

(no  units) 

0  .  083 


M  f  fi  Al  TONS  I  ANT*; 


M  I  SCEL  LANl  DUS 


■.•UN  k  ARMAN 
1  1 1 9  j  T AN T 


I. RAVI  T Al  KIN 
A(  C.n  I  RAt  I(1N 
(M/  »-r  » 

9 , 79*. 9 


PROf  II  E 
TOM . PRANDIL 
NUMBT  R 

1)  .  74 


PROF  II  F 
TUR .SCHMIDT 
NUMBER 
0.74 


Bill  K 

SI  N  HE  AT 
T RANGE .Cf»  T  . 
0  92F-03 


BULK 

MOISTURE 
1RANSF  COEF 
1  3?C  -0  3 


AIR  DENSITY 
(KlJ/n.(  * 

1  2279 


f  I  NFRAI  NU  1 1  . 

A<  mr-xy  I  ini  idUrii  »»»t»*pd*»d  fur  nrtyir  eepn  t  of  Profile  Slope  and/or  Partial  Derivative 
Ciin|i-.iT«i  t  on  *■  «*!- ot*‘d  by  insertion  of 


AIR  SPECIFIC  HEAT 
i  l  T  r  a  l  /K  q  K  e  1  ’ 

?  ai  r.f-E  0? 


SHI  -SH?*  »/•  .  ft  RI  -  3  ktj/Nq 


UATFR  LAT  HEAT  VAP 
(ITt.*l/Kq' 

5  90U5E  DT- 


CONTINUED  ON  NFXT  PAGE 
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ri  4u  »*m 


MAH  1  NF  5UKFAO  LAYFR 
NRL  MICROMETEUROLOCY 
SAN  NICOLAS  151  AND,  CAI 


PRINT  DALE:  11  JUN  1980 

DATA  SAMPLING  RATE  <  ALL  CHANNEL  S  l  :  6/Min 
DATA  AYER  ACINI'  PERIOD:  30  Min 


AIR  u  Mi1 


nil  xUMF  ;i  MRiu  dl.ICAt  PARArtETENi  AT  TEN  METERS: 


W  i  Nl:  ;i:  t  F 

i*  raw  point 

TEHP.STRUC.  BAR  PRES 

BULK  UT  TFMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

i  it-,  t  «-r  '  •  % 

>  d  eist  v*  > 

(Kel.*M-2/3)  (Millibar) 

(Celsius) 

(Kelvin) 

(Kel v in ) 

( Kel v l n ) 

(Kel  vin  > 

1  l‘  49 

9  27 

NO  DATA  1012.80 

13.756 

-0 .867 

-0 .769 

0 . 386 

0 .494 

V I R . I  f  MP . 
vCtfl&ius) 
14.14? 


V.PUT . IEMP . 

(Celsius) 

14.240 


AbS.HUMlD 

(Kg/«3) 

B.843E-03 


REL .HUMID. 
(Percent ) 
78 . 63 


SPEC  .  HUMID . 
(Kg/Kq) 

7 . 2Q4E-Q3 


VAP . PRES . 
(Mill i bars  > 
11  .68  0 


S.  VAP  .PRES. 
(Millibars) 
14.B54 


REF . INDEX 
(Kel  xM-2/3 ) 
NO  DATA 


t<  Ji  K  Af  RUDYNAMIC  CAI  Cm  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHE  El  AL.1978): 


IN!-  F  KKI  I) 
SIABIEII r 


I -RAD  R  K  HARD:. ON  NUMB!  k 
(  «  -  S  i  <*b  le,  -  -  Uns  i  dhl«*  > 
0.024  A I  GMH 

i.i  iJHMRU:  Ml  AN  HEIGHT 
v  Me  ter)  CMH--  <  Z  I  «Z2 )  l /2 
12.99 

Z'L  AT  CMH 
-0 . 030 

Z/L  A 1  t:  ME1FRS 
U  .  023 

MONIN  -OBUnHUV  LENCIH 
(Meters) 

-4.302E  fc? 


M  UX  PARAMF  TFRS 
( ♦-UP, -=DOWN ) 


MOMFNtUM  FLUX 
(Nt/«2> 

-1 .79E-01 

HUMIDITY  FI  UX 
(Kg/sec  «2 ) 

4 .  21E-05 

IAT.HFAT  FLUX 
<Wa  «  t s/m?) 

1  .  04E  02 

f.f  N  .  HEAT  Fl  UX 

( Ua  t  TS/rtS > 

1 . I 7f  01 

SKY  AND  SOLAR  HEAT  FLU] 
(Wat  ts/M?) 

1  44E  01 

TOTAL  HEAT  BUDGET  H  UX 
<Uatt%/«2) 

1 . 30E  0? 


INFf RRFD 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Meters/sec > 

3.815E-01 

SCAI INC  SPEC. HUMID. 
(Kg/Kg) 

-8 .977E -05 

SCALING  POT. TEMP. 
(Kelvin) 

-?.47Q£-0? 

ROUGHNESS  LENCTM 
(Meters) 

1 . 898F-04 

DRAC  COFF  AT  10  MFTERS 
(I)inensionless) 

1 . 3P2E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Me t er2/sec2 ) 

-1 .455E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 
4.206E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

9. 422E-03 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/«3 ) 
l .2281 

AIR  SPECIFIC  HEAT 
( ITcal  . /Kg  Kel . ) 
2.4156E  02 

WATER  LAT . HEAT  VAP 
( ITcal  ./Kq  > 

3.9O02E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  lbar  ) 

13.737 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  189E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1014.00 


KUWt N  RATIO 
(no  units) 
0.113 


k  MF  AS UR EMI  N  T  EkRUR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ART  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-*: 


CRAD.k  tCH. 
NO. AT  GMH 

Z/l 

A 1  10M 

MOMCNTUM 

FLUX 

LAT.HFAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH 

LENGTH 

DRAG 

COEF 

154% 

154% 

121% 

169% 

118% 

10% 

t  32% 

287% 

61% 

108% 

58% 

01% 

121% 

1 75% 

1  95% 

46% 

41% 

123% 

10% 

35% 

164% 

23% 

64% 

146% 

43% 

40% 

*  CONTINUE"  BLt  QW 


RUN  NUMB!  R 
MART  1  1  ML 
MAPI  DA  IE 


770  507..’ 1  ill 
21.34:40  PS  I 
7  May  1979  (DAY  J?7) 


MARINE  SURFACE  LAYER 
NRL  rtlCROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE-  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


4  (UrtPli.IJI.  FRUMI  E  AND  BUI  K  AF RUDYNAMIC.  DERIVED  PARAMETER  VALUE  UKICHIED  AS  A  FUNCTION  OF  THF  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  JF1F.  LUWFK  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  I  : 


STAB  it  IT  Y 


FLUX  PARAMETERS 

(♦=UP,-=DnUN)  SCALING  PARAMETERS 


i.  PAD.  RICHARD:.  ON  NUMBER 
>  ♦  .*,  r,ib  !•» ,  Ur« *■  t  ah  1 1*  > 

I’  M19  II).  (l?l  Al  GMH 

! I  inf  I  H  1  l  m  AN  HF  1UHI 
•  m  - 1 e f  •  OMrt  •■  (  / 1  »Z?>  1  /  ? 


Z.L  A I  10  Mk  If  PS 
I'  I  IV  I  '  Ip.'  I 

Mi. NIC*  O  h!J«ttl.U  t.l  NC.  f  H 
'I’Ve:  -  p 


MOMENTUM  FLUX 
( N  t /m2 ) 

-1.72E-01  16.0E-02J 

HIJMIDUY  FLUX 
(Kq/iec  n?) 

3  94E  OS  C8.0E* 06  I 

l  AT  . HF  AT  FLUX 

<  Wa  t  t*i/n2 
9.731-  01 

SIN.HI'ftr  FllJX 

<  Wat  t-,/n?) 

» .  7 1 F  00  13.  OF  M>  PI 

SKY  AND  SUl  AR  HEAT  FLUX 
(Wat »*/«?> 

I  .441  01  T?.0E*0l 1 

TOTAL  HF  AT  BllDC.ET  Fl  UX 
(Watts/*?) 

i.:;i  02  13.  of  »on 

I  IJWF  N  R A 1  IO 
(n6  un  i  HI 
0.102  10 .08) 


FRICTION  VELOCITY 
( Meter *./sec  ) 

3.741E-01  C60E-02J 

F.CAI  TNG  SPk-  C  .  HUM  I  D  . 
(Kg/Kq  > 

O.063E  05  CJ.OE  05) 

Si' A l  INC-  POT  .TEMP  . 
(Kelvin ) 

-I.649E-0?  I2.0E-O2J 

ROUGHNESS  LENGTH 
<  Metrr  t, ) 

1.749E-04  16. 0E -05 l 

DRAG  COt F  Al  10  MF  TERS 
(Meters) 

l . 2VVF - U.ft  14.0E-041 


*  lilillFinii  Bi  IWLFN  Till  PRII  111.  AND  BUI  K  AfRODYNAMlC  DBRIVlD  PARAMLTFR  VAl  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  TMF 


•i.Vf  UV  iU 
T[  b  IN  ’ 

II  U)  I  liMPUM  II  VAl  1 
I  PC  »  NC  DIFFF  Rl  NLC 

H  HR  Mf  ASUftl  Mf  NT  ilNFFRIACNT  Y  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE 
AND  ARE  “tor 

IS  LARGER) 

.  AIL  VALUES 

ARE 

PAD  RICH 

rn 

MOMi  NCI 

IJM  1  AT  .HF  AT 

SI  N  HFAT 

SKY  RAD. 

TOTAL  HI  A  T 

BOWEN 

FRICTION 

SCI  SPEC 

SCL  .POT  . 

ROUGH. 

DRAG 

Hi  At  '.MCI 

A 1  COM 

f  l  UX 

f  LUX 

Ft  UX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENCTH 

COEF 

2  1  X 

1.1% 

20% 

34% 

0% 

19% 

15% 

4% 

16% 

31% 

13% 

4% 

lull  "i  BA  1 A  U i in 
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MARINE  SURFACE  LAYER  MlCkOML  I  FUR  111  OCIfAl  F*HFRIMFNT 


NAVAl  Rf  iFAKTh  tAI  ORAinWT 
AlhOSPHl  klC  PHYSICS  BRANCH 
MARINE.  AYrtOHPHVKIC  RESEARCH  STATION 
SAN  NJ  COLAS  ISLAND,  CALIFORNIA 


•  «  «  «  ft  lCROHF  1  FORlll 


RUN  NUMBER ;  79050722011 

SI  ART  I  INF  ;  7  3  :  3;  0  P.f 

FND  T1MF;  J.'  J3:  tfl  PS  T 

SI  ART  DATE:  7  Hiy  19/9  \  DAY  l  3/1 

*  ANt,l  CJU  CHANNEL  RAU  DATA  t  AVI  RAC1  VOL). 

No. on  NO. 01  Nc  .  (j  2  Nj.OJ  No. 04 

vtil.  T  RTF. A  TFMP  SIRllC  1  TFhP  STHIFf  ?  DF  U  POINT l  Dt  W  PTI1N12 
6.205  0.00  0  0  uoi  4  H7b  4 . 9t>7 

N o  10  No  .  1 1  N)  i:>  No  I  I  Nq  1  4 

Bl).  s  UT  TEMP  AC  F  K.F  (Jut  NC  V  Af  Vill  1  ACT  NANUAl  FlAC-  ZtRU  REF 

4,133  .1.90  J  3  ‘-.1.1  <1  !)!))  0  3  01 

*  DIGITAL.  CHANNEL  RAU  DATA  <  AVt  KACt  i  .  EU'AWPhFNl  DATA,  F  I  Fl_  F  CAi 

No  .  1  NO.  3  UPWIND  NF  AR  UrWlND  I  AND 

AIR  TEMP  .  t  AIR  TEMP. 2  Mi  M.MT/l  ENCTH  HA  I  H(  H<»tpr-  • 

14U  130199  1431  139330  (j  .  |*,7  11 4 

*  SYSTEM  HOUSER  F  E  P  1  NC  PAkAME  Tl  Rti  I R  ANSI  A  It  D  INIO  ENCINFCRINU  UNITS 

MANUAL  FLAG  FRRUft  CCJlJNt  DATA  UAl.l.  VUI  I  RF  I  .  DF  V  V»M  I  RFF.L'fV 

(No.  scans!  (Nt.  scans*  <  Nc  .  si  ans  •  AiNr  *  .  QI)5V>  luNi;  >  00'-v> 

0  0  IFift  0  IJ 

*  OB'.CRVED  NICRUNF*  rtOROl  OGICAl  PARAmTERG  (JNiiUDTNl.  I HF  ABOVE  CAl 

AIR  TFMP.l  UIND  SPFFD1  DFU  POINT]  lFrtP  MkUC.l 

(Celsius)  (Me te.-/ser  >  (Olsiin)  <Kr*l  . 

l?.  020  11. i2  U  HI  Nil  DATA 

AIR  TEMP. 2  U  T  NO  SPf.F  02  DfU  POINTS  ftMP-SlRUC  2 

(Celsius)  (Meter/ser)  (Celsius)  <Kel.*M-2/3) 

12.922  10.71  0.97  Nil  DATA 

»  CALCULATED  rtICKOMETE UROLOGICAL  PARAMETERS • 

HEIGHT,  Z1  POT. TEMP. I  VIR. TFMP.l  V. PUT. TEMP. 1  ARS . HUM! D . I 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kg/«3) 

1ft. i5  13,000  M.D34  14.313  H.568E-03 

HEIGHT,  Z2  P0T.IFMP.2  VIR.TFMP.2  V . POI . TFMP . 2  ABS . HUMID . 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/m3) 

9.20  13.012  14.146  14.236  FJ.64IE03 


I1G1CAL  DATA  *  *  *  * 


PRINT  DAT  I  ;  1  1  JiJN  IVrtu 

DATA  SAMPLING  RAIL  (ALL  I  MANN  I  IS).  h/Mu* 

DATA  AVERAGING  PERIOD:  JO  Hjn 

NOMFNCl  AIURC  :  1- UPPER  l  l  Vt  I  ,  i'M  UUCR  i  .  VLt 


Nu -  05  No  U  6  No  -  07  No.LU  N0.09 

UIND  SPFfDj  WIND  r.prtD7  PAP  F'W  •  ‘nr  PAD  .  WIND  DIR 

S  .  079  *J  VC  4  4  794  b  U3  4.7di 

iU.I'i  M I  tt  NO  ■  17 

SHARE  A  SIAM  h  vOsT.RFF'.B 

o.n-ji  o.'Jlu  /■  2  a;. 

i  PR  A  I  I  ON  AND  WIND  JPFE  U  ES'/AKPhlNl  CijF  Rl  C  t  lUNh  : 

DP  IF  CAI  WlMl'AL  WSllL  U'.MC 

•  Volt*.)  (Vii  I  N  i  t  Vc  i  t  s  1  (  C.  u  <•  I  (  .  »  <  C  c  e  t  t  .  > 

ii  o:>H  ii  uttu  «  u,iu  o.vvj  u.vsv 


/FRO  RIF  DF  V  Al  Vfli  I  .  F  l  UX  AC  FREU.fLiJX  AC  VUI  TALL  AL  F'REClUFNCY 
<Ni  .  >  .  Tie.’V)  »Ntf.)f.V)  (Nr.)lH/)  <  VAC ,  (Hi) 

'I  .J  1  ICj.3  S9. 90 

AND  CS'ARF'Mi  Nl  F.rwRt  Cl  1 0N3  >  TRANSI  AlhD  INK)  fNGlMrFRlNG  UNITS: 

WIND  I)  1 R  BAR  F-PtG.l  SKY  RAD.  RUl  h  WT  1 1  nH  hi  AN  AIR  ICMP 

«D  g  If  tei  millibar)  iUJM/n?)  (Celsius)  (Kelvin) 

107.6  I  0 1  I  .  7f»  1.4  4E  !||  I  J  .  742  2&&.U31 

Hl>t  I A  KF  PAR  PRfcS.7 

<  Meter  MSL  >  (Millibar) 

-II  0  4  10  12?  B5 


Rfl .HUMID. 1  SPFC . HUMID . I  VAP.PRFS.I  S . VAP . Pfc£S . 1  PIP  INDEX  3 

(Percent)  'Kg/Kg)  (Millibar)  (Millibar'  < Kel -*K- 3/3 ) 

76.55  6. 93  If  0  3  11.3T-7  1 4 . 77 1  NU  DA  1 A 

RfL. HUMID  2  SPEC.  HUMID.?  VAP.PRES3  S  .  VAP  .  t’KLS  .2  REF.  INDEX  2 

(Percent)  (Kq/ky>  (Millibar)  (Millibar)  (kel  kM-2/3) 

76.63  7.Q35E-03  11.408  14.8U7  NU  DATA 


*  CONflNUFO  ON  NFXf  PAG* 
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RUN  NUMBER:  79OC.O7220O  MARINE  SURFACE  LAYER 

START  TIMF;  SP:  5;  0  P  »l  NRL  MlCRDME TEOKOLOCY 

CTART  DATE:  7  May  1979  (DAY  J?7)  SAIL  NICOLAS  ISLAND,  CAL 


PR  INI  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AUERACING  PERIOD:  30  Min 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  T  ♦  N  METERS; 


AIR  TEMP, 

WIND  SPEED 

Ob  W  POINT 

TfcMP  STRUG. 

BAR  PRES. 

BULK  WT  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

VIR-Wf  TEMP 

V  POT  -WT  TEMP 

(Celsius) 

( Meter/ser ) 

(Celsi us ) 

(Kel . *M-2/3> 

(Mil  1 1 bar ) 

(Celsi us) 

(Kelvin  ) 

(Kelvin  > 

(Kelvin  ) 

(Kel  v in » 

12.910 

10.78 

8.91 

NO  DATA 

1012.75 

13.742 

-0.832 

-0 .734 

0 . 390 

0  4Hf? 

HEIGHT 

POT. TEMP . 

VIR.TFMP  . 

V. POT .TEMP . 

ABS .HUMID . 

REL .HUMID . 

SPEC. HUMID. 

VAP  PRES  . 

S. VAP .PRES. 

REF . INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

( Percent  > 

(Kg/Kg) 

(Millibars) 

(Mill ibar s ) 

(Kel • *M-2/3 ) 

10.00 

13.008 

14.132 

14.230 

8 632E-03 

76.  {>2 

7. 029E-03 

11 . 396 

14.873 

NO  DATA 

*  BUI  K  AERODYNAMIC  CAI.CUI  ATIONS  BASED 

ON  ABOVE  ESTIMATED  VAl  UES  AT 

TEN  MFTERS 

(FRIEHE  FT  41, 

1978)  : 

INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -=Un  stable) 
-0  .  021  AT  GMH 

GLOME TR IC  MEAN  HEIGHT 
(Meter)  GHH-(Z1»Z2>!/2 
12.99 

Z/L  AT  GMH 
-0.027 


Z/L  AT  10  METERS 

-0.021 


MON  IN -OBUKHOV  LENCTH 
(Meter*) 

-4.84i£  0? 


FLUX  PARAMETERS 
(♦=UP,-=DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-1 . 91E-01 

HUMIDITY  FLUX 
<Kg/*ec  n2) 
4.61E-05 

L AT . HF  AT  FLUX 
( Wd t  ts/«2  > 

1  .  14E  02 

F-FN.HEAT  FLUX 
(Uatts/n2> 

1  ,  1 5E  01 


TOTAL  HEAT  BUDGET  FLUX 
(Watts/*?) 

1 . 40E  02 


INFERRP  D 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 
3.940E-O1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.5HE-05 

SCAL INC  POT. TEMP . 
(Kelvin) 

-2 • 351E-0? 

ROUGHNESS  LENGTH 
(Meter-.) 

2. 140E-04 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-1 .559E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
4.6I4E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 

9 . 283E-03 


MISCELLANEOUS 


ATR  DENSITY 
<Kg/«3  > 

1 .2201 

AIR  SPECIFIC  HEAT 
UTtal ./Kg  Kel ■ ) 

2.41 52E  02 

WATER  LAT.HEAT  VAP . 
(ITcel ./Kg) 

3 . 900  IE  05 

VAP . PRES . AT  WT  LEVFL 
(Mill ibar  > 

13.722 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  187E-02 

BAR. PRES. AT  WT  LEVEL 
(Mil liber ) 

1013.95 


SKY  AND  SOLAR  HFAT  FLUX  DRAG  COFF . AT  10  MFTERS 
(Watts/n2)  < Dinensi on  less ) 

i .44E  01  1 .341E-03 


BOWEN  RATIO 
(no  units) 
0.101 


*  MEASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  HFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  '♦nr-'1: 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL .POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

165X 

165X 

1 1  ox 

1 682 

132X 

m 

1333C 

30  07. 

59X 

1C9X 

73X 

79X 

11BX 

198* 

19B* 

46* 

4QX 

126X 

m 

34X 

166X 

23X 

63X 

1  49% 

43X 

40% 

*  CONTINUED  BELOW 


RUN  NUMBCR 
START  TIME 
START  DATE 


7905072200 
22:  5;  0  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICFONET  EOROLOGY 
SAW  NICOLAS  I  Si  AND ,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEtGNTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  lIMIT  OF  THE  CORRESPONDING  MEASUREMFNT  UNCERTAINTY  INDICATED  IN  l  ] : 


STAHJl  ITY 


FLUX  PARAMETERS 

(♦=UP ,-*DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.013  I0.02J  AT  GMH 

r.FOMFTRIC  MEAN  HEIGHT 
(Meter)  GMH^(Z1*ZP) 1/2 
12.99 

Z/L  AT  GMH 
-0.019  10.021 

Z/L  AT  10  METFRS 
-0.015  10.021 

MDN IN- OBUKHOV  LENCTH 
(Meters) 

-6.702E  02 


MOMFNTUM  FLUX 
(Nt/n2> 

-1.86E-01  [A.0F-021 

HUMIDITY  FLUX 
(Kg/sec  *2 ) 

4.29F-05  (3. DE-OB] 

LAT.HEAT  FLUX 
(Wat  ts/*2> 

1  .  06E  02  12. 0E  +  01 1 

Sf  N . HEAT  FLUX 
<Uatt*/*2) 

8.J6F  00  13. 0E  +  0Q  1 

SKY  AND  SOLAR  HEAT  FLUX 
(Wa  r  t«s/«2 ) 

1  •  44E  01  l? . OE  +  0 I  1 

TUTAL  HEAT  BUDGET  FLUX 
<  Wa  1 1  s/fi?  ) 

1.301  02  ( 3 . OF ♦0  I ) 

PGWFN  RAT  IO 
(no  unite) 

D.088  (0.081 


FRICTION  VELOCITY 
(Meters/sec  > 

3 . 8Q6E -01  I  6 . OF -02 ) 

SCALING  SPFC.HUMlD. 
(Kg/Kg) 

B.384E-05  I3.0E-051 

SCALING  POT.  TEMP. 

( Kelvin  ) 

-1.44&F-02  1 2 . 0E-02 1 

ROUGHNESS  LENGTH 
(Meters) 

2.001E-04  CB.0E-051 

DRAG  COFF  AT  10  MFTERS 
( Me  t  er  «.  > 

1  .  j;*4l  m3  14.0E-041 


*  DIFFERENCE  BF TWEEN  THF  PROFILE  AND  BUI K  AERODYNAMIC  DERIVED  PARAhf TER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 


ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFMENT  UNCERTAINTY  VALUE  (WHICH  TVER  ABSOLUTE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 

VALUE 

IS  LARGER) 

.  ALL  VALUES 

ARE 

GRAD. RICH 

7/1 

MOMFNTUM 

LAT.HEAT 

SI  N  .HEAT 

sky  rad. 

TOTAL  HFAT 

BOWEN 

FR' 

IC  T ION 

SCI .SPEC 

SCL  POT 

ROUGH. 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FI  UX 

RATIO 

VELOCITY 

HUM 1 D IT  Y 

TEMP 

LENGTH 

28X 

26X 

6X 

23X 

42X 

OX 

21X 

2?X 

3X 

19X 

36X 

10X 

*  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MiCkOME FtOROl OCICAl  EXPER IHFNT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  «  «  M ICROMfcTE UROLOGICAL  DATA  *  *  «  « 


RUN  NUMDL  R : 

7905072230 

PRINT  DATF ; 

11  JUN  1980 

START  I IME : 

,'2:35:20  P'.l 

DATA  CAMPLING 

RATE  (ALL  CHANNELS):  6/Ml 

n 

Fn:>  1IMF: 

23:  5:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

••  1  AR 1  DATE: 

7  liny  1979 

(DAY  12/) 

NUMENCI  ATURF 

1 -UPPER  LEVEL,  2*LOWER  LEVEL 

ANA*  QG  CHANNL  i  RAW  DATA 

(AVFRAGF  VPri: 

No  .  (10 

No  .  01 

No  .  0? 

NO  .  03 

No  .  Q  4 

No  .  05 

No  .06 

No  .  07 

Nc  .  08 

No  .  09 

VOL  1  RTF. A 

IF  HP  STRUC 

TFMP  STRUC  2 

DL  U  POINT  1 

DFW  PQTNT2 

WIND  SPFEDl 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAO. 

WIND  DIR. 

6  203 

c  uuu 

0.001 

4 . 866 

4.949 

5.686 

5.499 

4.789 

-0.103 

4.700 

Ni.il) 

Mi  ll 

No  .  13 

No  .  13 

No  .  14 

No.  15 

No  .  16 

No  .  17 

MU  Ul  IFrt 

1  ac  fkiguLNi: 

AC  VO'  !  AGE 

MAUUAI  FI  AC 

ZERO  REF . 

SPARE.  A 

SPARE  B 

VOLT .REF ,B 

4  lli'b 

«  iiV4 

3 . 5.J3 

1)  .  1)1)1 

0-301 

0 . 001 

0.001 

6.205 

Dir.llAl  CHANmU  raw  data 

i  ADI  MAI-1  >  . 

ESCARP  Mi  NT  DATA,  FIELD  CAT 

)  ILLATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  l 

No  ■' 

UPWIND  NEAR 

UPWIND  1  AND 

DP  1 E  CAL 

DPPFCAL 

UT  BE  CAL 

W51EC 

WS2EC 

AIR  f  ir.Mi '  1 

AIR  K  me  2 

Ml  IGHT /LENGTH 

PA  f  H ( Meter  s ) 

(Volts) 

(Volts) 

(Veits) 

(Coef f . ) 

(Coeff . ) 

14  11  1 

14  1  1.  V»7H 

0.(57 

1  ?2 

-0.008 

-0 . 050 

0  .  000 

0.993 

0.959 

viY!  JEM  HtrJ.l 

1'  INC  HARAMf  IFRS  1 K  ANSI  A  IF  D  INIO  ENCINFFRING  UNITS 

MANUAi  1  1  Af 

F  KNUR  1  1)1  IN  1 

DA’ A  HA'.* 

Vi  H  T  R  E  F  .  OF  V 

VOLT  REF  .DEV 

7FRG  REF.  DEV 

AC  VOl  T  .  FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(Nu  .  Si  .ms  1 

(Nt,  .st  ansi 

i  Nc  .  r»(  an i 

A( No . >  005V ) 

B  ( No  .  >  ,  COf.V) 

(No .  >  .  00?V) 

(Nc . >5V> 

(No  .  MHz) 

(VAC) 

(Hz  ) 

') 

0 

1  HO 

0 

0 

.  0 

0 

0 

115.3 

59.89 

L  |:t .1  RV(  D  m) 

crumf  r  fur  lit  nc 

tf!A.  PAR  Ac.*  TIM 

J  (INCLUDING 

THi  ABOVE  CAL 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

A  <  R  1 1  i  ip  .  1 

WIND  *;p»  i  Dl 

DL  W  PtllNT  1 

1 L  rtl>  .STRUC  .  1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

t  Celsius  > 

.'mete,  /sei  I 

llvlSH'  > 

(Kel  .  xM  2 / 3 ) 

C  Deg .True) 

(Mill ibar ) 

(Uatt/m2) 

( Celsius ) 

(Kelvin ) 

1 7  .  H»l  4 

l  II  .  V*. 

8.75 

NO  DATA 

307.5 

i  01 I .69 

1  . 44E  01 

1 .1 . 728 

286.016 

Aik  TEMP. J 

WIND  SPF.fr  02 

DFW  POINT? 

TFMP  STRUC .2 

TIDE  TABLE 

BAR .PRES. 2 

(Cels i us ) 

<  Meter /s«?r  ) 

(Celsius) 

(Kel  . xM-?/3) 

(Meter  MSL > 

(Millibar) 

1 2.908 

1  0 . 33 

8.8/ 

NO  DATA 

-0  .  17 

1012.78 

C  ALI. HI  AT  Lb 

HICROMETEUMOLOCICAL  PARAMETERS: 

NilCHT,  Z1 

POT . TEMP . 1 

VIR  .  TFMP  ,  1 

V .POT . TEMP  .  1 

AKS. HUMID. 1 

REL. HUMID.  1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP. PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsi us> 

(Celsi us) 

(Kg/«3) 

(Percen t  > 

(Kg/Kg) 

(Millibar ) 

(Millibar  ) 

(Kel . xM-2/3) 

10.35 

12.984 

14.013 

14.193 

8.53SF -03 

76.34 

6 . 954E-03 

1 1  .264 

14.755 

NO  DATA 

HEIGHT,  72 

POT. TFMP .2 

VIR  .TFMP  .2 

V.POl . TFMP .2 

A8S .HUMID.? 

RKL.HUMTD.2 

SPEC . HUMID- 2 

VAP .PRES. 2 

S.  VAP  .  PRES. 2 

REF. INDEX  2 

(Meters 

(Celsius) 

(Celsi us) 

(Celsius) 

(Kg/m3) 

<  Per  cm  t ) 

(Kg/Kg) 

(Millibar ) 

(Millibar  > 

(Kel . xM-2/3) 

9.20 

12.998 

14.138 

14.218 

0.61  TT  -03 

76.46 

7.013E-03 

11.371 

14.072 

NO  DATA 

«  CONTINUED  BELOW 


KI  N  MINI* R;  7905072230 

START  T  IMF  ??;35:20  PST 

MART  DATE  :  7  May  177V  (DAY  127) 


MARINE  SURFACE!  LAYER 
NRL  MICROMF rEOROLOCY 
CAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  ll  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPFR  LEVEL,  2*1 OWE R  LEVEL 


*  PM).  ILL  (ANIMATIONS  BASF!)  ON  AHOVF  OBSERVED  AND  CALCULATED  VAI  UFS  (BUSINGER  ,  1 973  > : 


mat  n 


I  ft 


FLUX  PARAMETERS 
( ♦*UP,-=EnWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (t-INCR-WITH  HEIGHT) 


f  RAD  RICHARDSON  NUMBf R 
\  ♦  - S  t  ab 1 e ,  •  ■  Unstable » 
0.011  A  ?  CMH 

I.L  DMT  IR  I C.  MF  AN  HF  I  GMT 
(  Me  I  er  )  GNU  =<71 *Z3l I /? 
12  W 

//L  A I  (,MH 
«  014 

Z/L  AT  1C  METERS 
-0 . 01 1 

Z/L  AT  Z1 

-o .  u;  n 

Z/L  AT  72 
-0.010 

HON IN- OBUKHOV  IFNGIH 
‘  Merer  s  > 

-1 . 13BE  02 


MOMENTUM  FLUX 
<N» /«?) 

-I .77k -01 

HUMIDITY  FLUX 
(Kq/sec  n?> 

3.  !)IE-'i5 

LAT  HEAT  FLUX 
<  Ua  t ts/n2 ) 

7.441  01 

•  HEAT  FI  UX 

'-.2) 

40 

SKY  AND  SOLAR  HF  AT  FLUX 
( Wat  ts/m?> 

1  44E  .1 

TOTAi  HEAT  BUDGF T  FLUX 
< Wat ts/m?> 

9  4 1 F.  01 


FRICTION  VELOCITY 
(Meters/sec ) 
3.802E-01 

SCALING  SPEC . HUMD , 
(Kg/Kg  ) 

-6. 455E-05 


SCALING  POT.  TEMP. 
(Kel win) 

-  I  .  124E-02 


ROUGHNESS  LENGTH 
(Meters) 

1 . 875E-04 


DRAG  COEF.  AT  10  MFTERS 
<Din»nu«nlMs) 

1 . 4,'Sf  -  ILL 


CENERAL  FORM : DN/DZ= 

[ (N1 -N2) T/U n(Z1/Z2)* 
(Z1«Z2)1/2) 

N= WIND  SPEfc D  < M/sec ) 
Z=HF IGHT  (Meters) 
DWS/DZ*  6.97E-02 


N*SPEC. HUMIDITY  (Kg/Kg) 
Z=HE IGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT . TEMP . (Kelvin) 
Z*HF IGHT  (Meters) 
DPT/DZ*  -1 . 55E-03 


GENERAL  FORM : 'N'SLQPE* 

I <LnZl-PSI)-( LnZ2-PSI ) 1 / 
(N1-N21 

N-WIND  SPEED  (H/sec ) 
Z*HEIGHT  < M)  Vert, Axis 
PSI-PSI1 

WS  SLOPE*  1.05E  00 

N-SPEC. HUMIDITY  <Kg/Kg> 
Z*HE IGHT  (M)  Ver  t  .  An s 
PSI-PSI2 

SH  SLOPE*  -8.37E  03 

N*PQT  .  TFMP . (Kelvin) 
Z*HEICHT  (M >  Vert. Axis 
PSI-PSI2 

PTK  SLOPE*  -4.B1E  01 

N=Ln  TEMP . STRUC • <K  xM-2/3 ) 
Z-HEIGHT  ( M >  Vert. Axis 
P SI -NONE 

CT2  SLOPE-NO  DATA 


Pbll  AT  71= 
PS11  AT  7?-- 
PM2  AT  71* 
PST?  AT  Z2= 


0 . 069 1?U 
0 . 036096 
0 • 042395 
0 .021 919 


BOWEN  RATIO 
(no  uni  ?«:,  > 

0  .  071 


«  GENT RAL  CONSTANTS: 


MISCELLANEOUS 


VUN  K ARMAN 

GRAVMAT  ion 

PROF  U.F. 

PROFTI  E 

BUI  K 

BULK 

CONSTANT 

ACCEl frat  ton 

TUR  .  PRANDTl 

TUR  SCHMIDT 

SEN  HEAT 

MOISTURF 

(No  units) 

(M/sec  3) 

NUMBF R 

NUMBFR 

TRANSF.Cnf  F  . 

TRANSF.COEF 

0 . 4 

V  .  795V 

0.74 

0  .74 

0 .92E-03 

1 -32E-03 

AIR  DENSITY 
(Kg/ml) 

1 . 2278 


•  Gf  NEPAL  NOTES: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Compuiation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel . ) 

2.41ME  02 


SHI -SH2  -  ♦/-  ,08f  *3  Kq/Kg. 


WATER  LAT. HEAT  VAP . 
( ITcal  .  /Kg) 

5.9004E  03 


•  FONT  I NUT  D  ON  NT K T  PAGE 
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RUN  NUMBER:  790“ 075230  MARINE  SURFACF  LAYER 

Siam  TIME:  2? :  35 : 20  PUT  NHL  M ICR UMETE UROLOGY 

START  DATEi  7  May  1979  (DAY  1?7)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLINC  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETFORQLOUlCAL  PARAMETERS  AT  TEN  METERS. 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  TFMP 

V. POT-WT  TEMP 

(Celsius) 

( Meter /sec ) 

( Celsius  > 

(Kel . *M-2/3 ) 

(Mill ibar) 

(Celsius) 

(Kelvin  > 

(Kelvin) 

(Kelvin) 

(K  el vin) 

12.895 

10.40 

8.86 

NO  DATA 

1012.69 

13.728 

-0  .C33 

-0.735 

0.386 

0.484 

HEIGHT 

POT. TEMP. 

VIR .TEMP  . 

V.POT . TFMP . 

ABS. HUMID. 

REL  .HUMID . 

SPEC. HUMID. 

VAP .PRES  . 

S. VAP .PRES  . 

REF  INDEX 

<  Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/ m3 ) 

(Percent ) 

(Kq/Kq) 

(Mil 1 ibar s ) 

(Mill ibers) 

(Kel .*h-2/3) 

10.00 

12.993 

14.114 

14.212 

B . 604E-03 

76.44 

7. 006E*  3 

1 1 . 358 

1 4 . 858 

NO  DATA 

•  BUI  K  AERODYNAMIC  CALCUl  ATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHE  ET  AL,1?78>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

1NFFRRED 

INFERRED  MEAN  VERTICAL 

(♦•UP, -=DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

CRAD. RICHARDSON  NUMBER 
(♦-Stab 1@, -“Unstable) 
0.054  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- (Z1*Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.030 

Z/L  AT  10  METERS 
-0.023 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-4.344E  02 


MOMFNTUM  FI  UX 
(Nt/«2) 

-1 . 75E-0 I 

HUMIDITY  FLUX 
(Kij/sec  *2) 

4. 4 RE-05 

LAT.HEAT  FLUX 
:U«itts/n?) 

1.11E  02 

f.FN.HEAT  FLUX 
( U*t  ti/n£> 

1  . 12F  01 

SKY  AND  SOLAR  HF  AT  FLUX 
(Wat  Ts/m2> 

1.44E  01 

TOTAL  HEA1  BUDGET  FI.IJX 
(Watts/M2> 

1 . 36E  02 

BOUfN  RATIO 
(no  units) 

0 .101 


FRICTION  VFLOCITY 
( heters/sec ) 

3.774F-01 

SCALING  SPEC. HUMID. 
(Kq/Kg) 

-9.656E  05 

SCAI  ING  POT  .  TEMP  . 

(Ke  1  v  in  > 

-2.393E-0P 

ROUGHNESS  LENGTH 
( Meters) 

1 .827E-04 

DRAG  COEF. AT  10  MFTFRS 
( D  men  si  on  less) 

1 .316E-03 


WITH  LONG.  VELOCITY 
( Meter 2/sec2 ) 

-1  . 424E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  m3) 

4.476E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel . /sec  > 

9. 033E-03 


AIR  DENSITY 
(Kq/"3> 

1 .2281 

AIR  SPECIFIC  HEAT 
<  I  Teal ./Kg  Kel . ) 
2.4151E  02 

WATER  LAT.HEAT  VAP . 
(ITcel./Kq) 

5.9002E  05 

VAP .PRES. AT  WT  LEVEL 
(Mill  ibar-  > 

15.707 

ABS. HUMID. AT  UT  LEVEL 
(Kq/«3> 

1  .  186E-02 

BAR. PRES. AT  WT  LEVEL 
(Hi  1  liber  > 

1013.09 


»  ME  ASUREMFNT  ERROR  ANALYSIS  OF  PARAMF  TERS  LISTED  IN  PERCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

L AT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT. 

ROUGH . 

DRAG 

NO.  AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

1 53% 

1 532 

1 12X 

1642 

1212 

102 

1302 

2852 

562 

10BX 

662 

762 

1122 

1982 

1982 

462 

402 

1262 

102 

342 

1662 

232 

632 

1492 

432 

402 

«  CONTINUED  BELOW 


RUN  NUMBER:  7905072230 

START  TIME:  22:35:20  PST 

START  DATE:  7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MFASUREMFNT  UNCERTAINTY  INDICATED  IN  C  I : 


STAB II  ITY 


FLUX  PARAMETERS 

<*=UP,-=»DOWN>  SCALING  PARAMETERS 


CRAD. RICHARDSON  NUMBFR 
( *• -Stable, --Unstable) 
*0.016  C0.0?]  AT  CMH 

GFUMF.TR ic  MFAN  HEIGHT 
(Meter)  CMH* < Z 1*Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 
*0.021  [0.0?) 

Z/L  AT  10  METERS 
*0.016  10.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-6. 172E  0? 


MOMFNTUM  FLUX 
(N  t/«2) 

-1.76E-01  I6.0E-02I 

HUMIDITY  FI.IJX 
(Kq/sec  m2) 

4.19E-05  IB.0E-061 

IAT.HFFT  FLUX 
(Watt*/M2) 

1  •  03E  02  [ ? . OE  +  O 1  I 

SEN. HEAT  FLUX 
(Watt«/n2) 

8.21E  00  I3.0E+001 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n2) 

1  44E  01  C2.0F  +  01  I 

TOTAL  HFAT  BUDGET  FLUX 
(Watt s/m?) 

1.27F  02  13.0F+C1J 

BOUFN  RATIO 
(no  uni fs) 

0.D90  ID. 08) 


FRICTION  VELOCITY 
(Meter  s/sec ) 

3 . 782E-0 1  [6.0E-021 

SCALING  SPFC. HUMID. 

( Kq/Kq  > 

-8.475F-05  13. 0E  051 

SCAI  ING  POT.  TEMP  . 
(Kelvi n  > 

-1.512F-0?  ( 2 . 0F-02 I 

ROUGHNESS  LENGTH 
(Meters) 

1.845E-04  ( 6 . OF  -  05 1 

DRAG  COFF  AT  10  MF  TERS 
( Meter  s ) 

1 .  JAM  -iK>  14. 0F-041 


*  DIFFERENCE  ftt  TWEEN  THE  PROFILE  AND  Bill  K  Af  RODYNAMIC  Df  R IVF  D  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WFIGHTED  C.DMPORITF  VALUE  HR  MEASURE  MF  NT  UNCFR )  A I N  ( Y  VAI  Ilf  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGFR).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  “*c r  -  " : 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

a r  ism 

MOMENTUM 
t  L  UX 

l  AT  .HEAT 
FLUX 

BEN  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VF  l.OCI  7  Y 

SCL . SPEC 
HUMIDITY 

5CL  POT  • 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

322 

302 

12 

202 

362 

02 

192 

172 

02 

202 

342 

12 

42 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  NlCROMf  I FOR 01  OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AlhOSPHFRIC  RESEARCH  STATION 
SAN  NJ  COt  AS  ISLAND,  CALIFORNIA 

»  «  »  •  MICROMETEOROL  OCICAL  DATA  *  *  •  « 


RUN  NUMBER: 

7905072300 

PRINT  DATF : 

11  JUN  1980 

START  TIME: 

23}  5: 40  PST 

DATA  SAMPLING  RATF  (ALL  CHANNELS):  6/Min 

END  TIME: 

23:35:50  PST 

PATA  AVERAGING  PERIOD:  30 

Min 

START  DATE i 

7  May  1979 

(DAY  127) 

NOME  NCI  ATURE : 

1  -  UP  P  F  R  LEVEL,  2*  LOWER 

LEVEL 

ANAI  OG  CHANNEL  RAW  DATA 

(AVERAGE  VDC) 

i 

No  .  00 

No  .01 

No  .02 

No  .03 

No  .  04 

No  .  05 

No  .  06 

No  .07 

No  08 

No  .  09 

VOLT .REF. A 

TEMP. STRUC. 

1  TfcHP. STRUC. 

2  DEW  POINT 1 

DEW  P01NT2 

WIND  SPEED! 

WIND  SPEEDS 

BAR .PRES .2 

SKY  RAP  . 

WIND  DIR. 

6.205 

0.000 

0 . 001 

4.891 

4.972 

5.645 

5.435 

4.7SI 

-0.103 

4.818 

No  .  11) 

No  .  11 

No.  12 

No  .  13 

No  .  14 

No  .  15 

No  .  1  6 

No  .  17 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOL  TACE 

MANUAL  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF. B 

4.071 

3.897 

2.533 

0  .  001 

0  .  301 

0  .  Dili 

0.001 

h .  205 

DIGITAL  CHANNEL  RAW  DATA 

(AVFRAGfc ) : 

ESCARPMENT  DATA,  FIELD  CAI  IBRATION  AND 

W:NO  SPEED  ESCARPMENT  CORF f CT IONS : 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF CAL 

LP2FCAL 

UT  BF CAL 

WS1EC 

UbOEC 

AIR  TEMP. 1 

AIR  TEMP. 2 

HEIGHT /LENGTH 

PATH (Met era) 

(Volts) 

(Volts) 

(Volts) 

(Ctef f  .  ) 

( C  c  e  f  f  .  ) 

1411  127687 

1421  128776 

0.157 

130 

-0 .008 

-U  .  050 

0  .  300 

0 .993 

0.959 

SYSTEM  HOUSEKEEPING  PARAMFTERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. RFF. DEV 

VOLT . REF . DF V 

ZERO  REF. DEV 

AC  VOI  I  .FLUX 

AC  FREQ. FLU 

ia  AC  VULTAGL 

AC  FREQUENCY 

(No . scans ) 

(No . scans) 

(No . scans) 

A (No . ) . 005V) 

6<Nc. >.005V> 

(No.  >.Cl'2V> 

(Nc . >5V> 

( No  >1H /) 

<  VAC ) 

(Hr  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59.90 

OBSERVED  MICROMETEOROI  OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAI 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  INC  UNITS: 

AIR  TEMP . 1 

WIND  SPEED! 

DEW  POTNT1 

TFMP .STRUC. 1 

WIND  DIR. 

BAR , PRES . 1 

SKY  RAD . 

bUL  K  WT  TEftP 

MEAN  AIR  1LMP 

(Celsius) 

(Meter/sec) 

(Celsius) 

(Kel . xM-2/3> 

<  Deg .True) 

(Millibar  > 

<Watt/n2) 

C  CeisiuS) 

(Kelvin) 

12.769 

10.87 

8,90 

NO  DATA 

308.8 

1011.56 

1 .44E  01 

13.712 

205 . 983 

A  JR  TEMP. 2 

WIND  SPEFD2 

DEW  POINT? 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter/sec ) 

(Celsius) 

(Kel . xh-2/3) 

(Meter  MSl) 

(Mill i bar ) 

12.878 

10.21 

9.01 

NO  DATA 

-0.30 

1012.65 

CALCUL  ATED 

MICRDMETEUROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT  TEMP . 1 

VIR  .TEMP . 1 

V. POT .TEMP . 1 

ABS. HUMID. 1 

REL. HUMID . 1 

SPEC. HUMID.  1 

VAP .PRES. 1 

S. VAP .PRES. 1 

REF.  If  X  1 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/n3) 

(Percent ) 

(Kg/Kg) 

(Millibar  > 

(Millibar ) 

(Kel -KM- 2/3) 

18.35 

12.949 

13.990 

14.170 

8.620E-03 

77.28 

7.024E-03 

11 .375 

14.719 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP .2 

VIR  .  TEMP  2 

V.  PUT. TFMP .2 

ABS , HUMID. 2 

REL .HUMID. 2 

SPEC. HUMID. 2 

VAP.  PRES. 2 

S . VAP . PRES , ? 

REF. INDEX  2 

(Meter*) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Mill ibar ) 

(Kel . kM-2/3) 

9.20 

12.968 

14.108 

14.199 

8.692E-03 

77.31 

7.077E-03 

11.474 

14.E41 

NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905072300 
23:  5:40  PST 
7  May  197?  ( DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Mm 
NOMENCLATURE:  1=UPPFR  LEVEL,  2> LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CUl  ATEP  VAI  UES  ( BUSINGER ,  1 973>  : 


STAB 1 l ITY 


FLUX  PARAMETERS 

(♦«UP,-=DOWN)  SCALING  PARAMFTERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦-INCR .WITH  HEIGHT  > 


OR AD. RICHARDSON  NUMBFR 
( f-S table, --Unstable) 
-0.013  AT  GMH 

GEOMETRIC  MF.AN  HEIGHT 
(Meter)  GMH-(ZI»Z?)l/2 
12.99 

1/ L  AT  GMH 

-n  .017 

Z/L  AT  10  METERS 
-0.013 

Z/L  AT  Zt 
-0.024 

Z/L  AT  Z2 
-0 . 012 

MON1N-OBUKHOV  LENGTH 
( Meter  * > 

-7. 547E  02 

PSI1  AT  Z1-  0.082343 

PSI1  AT  Z2-  0.043316 

PSI2  AT  Z1»  0.050695 

PSI2  AT  Z?»  0.026364 


MOMENTUM  FLUX 
<Nt/M2) 

-2. 05E-01 

HUMIDITY  FLUX 
(Kg/tec  «2) 

3.25E-05 

L AT. HEAT  FLUX 
(Wat  ts/h2 ) 

B.U'iE  01 

SEN. HEAT  FI. I IX 
<Watt*/«2) 

7.91E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n2 ) 
l . 44E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat t»/«2> 

1 . 03E  02 

BOWEN  RATIO 
(no  unit*) 

0 . 09A 


FRICTION  VFLOCITY 
(Meters/sec ) 

4. 083F-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.492E-05 


SCALING  POT.  TEMP, 
(Kelvin) 

-  1 .56QE-0? 


ROUGHNESS  LENGTH 
(Meter*) 

2.405E-04 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 
t . O69L-03 


GFNFRAL  FORM : DN/DZ® 

I ( N1 -N2  >1/11  n(Z1/Z2>* 
(Z1«Z2)1 /21 

N*WIND  SPEFD  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ*  7.41E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N=POT . TEMP . (Kelvin) 
Z=HE IGHT  (Meters) 
DPT/PZ-  -2. 14E-03 


GENERAL  FORM N ' SLOPE* 

( ( LnZl -PSI )- ( LnZ2-PSI ) )/ 
IN1-N21 

N^WIND  SPEED  (M/**c> 
Z-HEICHT  <M )  Ve;t.AKl* 
PSI-PSU 

US  SLDPE=  9.001-01 

N=SPEC . HUMIPIT Y  (Kg/Kg) 
Z-HEIGHT  (M)  Ver t . Ax i % 
PSI=PSI2 

SH  SLOPE-  -8.33E  03 

N*POT . TEMP . (Kelvin) 
Z-HEIGHT  < M )  Vert, Axis 
PSI-PSIP 

PTK  SLOPE-  -347E  01 

N-LnTENP . STRUC  <K*M-2/3> 
Z-HEIGHT  <  M  )  Ver  t  ,  Au% 
PSI -NONE 

CT2  SLOPE-NO  PATA 


*  GENERAL  CONSTANTS: 


HISCELLANt OUS 


VON  K ARMAN 
CONSTANT 
<Nn  unit*) 

0.4 


GRAVITATION  PRDEtl  E 
ACCELERATION  TUR . PRANPTL 
<M/*ec  2)  NUMBER 

9 . 7959  0 . 74 


PROF  I L  E 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SIN  HEAT 
TRANSF.CUEE. 
0 .92F-03 


BULK 

MOISTURF 
TRANSF , COEF . 
1 .32E-03 


AIR  DENSITY 
(Kg/*3> 

1 . 2278 


•  GF  NCR  AL  NOT vJ: 

Accuracy  Imitation  exceeded  for  neasurenerit  of  Profile  Slope  and/or  Partial  Derivative. 
Confutation  executed  by  insertion  of: 


AIR  SPFCIFIC  HEAT 
<  ITcal  ./Kg  Kel . ) 
2.4152E  I? 


SHI  -SH?-  ♦/-  .08F-3  Kg/Kg. 


WATER  LAT.HEAT  VAP. 
(ITcal  . /Kg) 

S.9006E  05 


*  CONTINUED  ON  NEXT  PAGE 
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RUw  NUMBER:  79L5Q7230O  MARINE  SURFACF  LAYER 

STAR!  TIME;  23:  5:4U  rST  NRL  MICHUMETEUROLOGY 

START  DATE:  7  May  1979  (DAY  127)  SAN  NICOLAS  ISLAND,  CAL 

«  F  ST  I  MAT  E  D  il  l  CR  OhE  TE  OROLDG I  CAL  PARAMETERS  AT  TFN  METERS: 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVER AH INC  PERIOD:  30  Min 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRES . 

BULK  WT  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

l Meter /ser ) 

(Celsi us) 

(Kel . nM-2/3  > 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.864 

10.29 

B  .  99 

NO  DATA 

1012.56 

13,712 

-0.847 

-0 .749 

0.382 

0.480 

HEIGHT 

POT.TFMP . 

VIR , TEMP . 

V.POT .TEMP . 

ABS. HUMID  . 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S.VAP .PRES. 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3) 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Mi llibars) 

(Kel . kM-2/3) 

10.00 

12.962 

14.094 

14.192 

8 . 68-3E-03 

77.31 

7. 071E-03 

1 1  .  462 

14.827 

NO  DATA 

«  BULK  AERODYNAMIC  CALCULATIONS  BASFD 

ON  ABOVE  ESTIMATED  VAl UFS  AT 

TEN  METERS 

(ERIE HE  ET  AL , 

1978)  : 

INFERRED 

STABILITY 


CRAD. RICHARDSON  NUMBER 
<*-S table, -'Unstable* 
-Cl.  025  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH= ( Z1»Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.031 

Z/L  AT  10  METERS 
-0.024 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-4 . 1 4 >E  0? 


FLUX  PARAMETERS 
(♦=UP,-»DOUN> 


MOMENTUM  FLUX 
(N*/m2) 

-1 . 70E-Q1 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4. 3BE-05 

LAT.HFAT  FLUX 
(Uatts/m2) 

1.06E  02 

SFN.HEAT  FLUX 
<Watts/m2) 

1 . 1 3E  01 

SKY  AND  SOLAR  HEAT  FLU: 
(Watt %/nZ > 

1  44E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/m2) 

1.32E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 

3.722E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9. 407E-05 

SCAl ING  POT. TEMP. 
(Kelvin) 

-2.443E-0? 

ROUGHNESS  LENGTH 
(Meters) 

1 .741E-04 

DRAG  COEF.AT  10  METERS 
(Dimensionless) 

1 .309E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFl OCITY 
( Met er 2/sec  2 ) 

-1 . 386E- 0 1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
4.300E-05 

WITH  POT . TFMPERATURE 
( Meter  Kel . /sec  > 

9. 092E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/m3> 

1  .2280 

AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Ke.  > 
2.4153E  02 

WATER  LAT.MEAT  VAP . 
(ITcal. /Kg) 

5.9004E  05 

VAP .PRES .AT  WT  LFVEL 
(Millibar ) 

15.686 

ABS. HUMID. AT  U!  LFVEL 
(Kg/«3) 

1  .  1  BSE- 02 

BAR.  PRES. AT  UT  LEVEL 
(Mi llibar  > 

1013.76 


BOWEN  RATIO 
(no  units) 
0.106 


«  MF  ASUREMF  NT  ERROR  ANAt YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-' 


CRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCI .SPEC 

SCL  POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COE  F 

130% 

130% 

103% 

159% 

100% 

10% 

124% 

259% 

51% 

107% 

49% 

71% 

103% 

197% 

197% 

46% 

41% 

125% 

10% 

34% 

165% 

23% 

64% 

1  48% 

43% 

40% 

*  CONTINUAL  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905072300 
23:  5:40  PST 
7  May  1979  (DAY  127) 


MARINE  SURFACE  LAYER 
NRL  MICROMEIEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWE  I  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 : 


STABII  ITY 


FLUX  PARAMETERS 

(««'JP,-*DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  ♦•Stable,  -*■  Unstable) 
-0.018  10.02]  AT  CMH 

GEOHI  TRIC  MF  AN  HEIGHT 
(Meter)  GHH» ( Z 1  * Z2 ) 1 /2 
J2. 99 

Z/L  AT  GMM 
-0.023  10.021 

// L  A  1  10  METERS 
0.018  10  021 

MONIN-OBUKHOV  LENGTH 
( Meter  * ) 

-5.684E  02 


MOMFNTUM  FLUX 
(Nt/m2) 

-1.81E-01  C6.0E-02J 

HUMIDITY  FLUX 
<Kg/*ec  m2) 

4.D7F-05  r0.OE-O6! 

LAT.HFAT  FLUX 
( Watts/m2> 

1.01E  02  ( 2 . 0E*O 1 ) 

5FN.HFAT  FLUX 
( Wat  t«/n2) 

9.41E  00  (3.0E+3G1 

SKY  AND  SOLAR  Hf AT  FLUX 
(Watt  s/m2 ) 

1  44E  01  12 . OE+01 1 

TOTAL  HF  AT  BUDGET  FLUX 
(Watts/m?) 

1.26F  02  13.0E+011 

BOWEN  RATIO 
(no  urnl5) 

0.103  10 . 081 


FRICTION  VELOCITY 
( Meters/sec ) 

3.834E-01  [6.0E-02) 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8.321E-05  I  3 . 0E-051 

SCALING  POT.  TEMP. 
(Kelvin ) 

- I . 779E-C2  12.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

1.990E-04  t  6 . 0E-05 1 

DRAG  COEF.AT  10  METERS 
<  Meter  s) 

1 . 41  OF  ii 3  (4 , 0E-04I 


«  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVED  PARAMETER  VALUF  S  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  ftTHLR  TML 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  '♦or-': 

GRAD, RICH.  Z/L  MOMENTUM  LAT.HFAT  BrN.HEAT  SKY  RAD,  TOTAL  HEAT  BOWEN  FRICTION  SCL.SPEC  SCl.POT  ROUGH  DRAG 

NO.  AT  GMH  AT  1  DM  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENGTH  C  tlT  F  . 

30%  28%  10%  15%  1 BX  OX  13%  4%  5%  18%  25*  17%  14% 


•  END  OF  DATA  RUN 
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MARINE  SURE  ACL  LAYER  MlL'NUHt  TCOPOIOGICAL  EXPFRIN  fNI 


NAVAL  Ri  '*f  ARLH  l AMUR A  TORY 
AlMUSPHtRIL  PHtSIC’i  BRANCH 
MARINE  AlMi-SPHF  H  \  L  MF  MARCH  STATION 
SAN  Nl  TOl  AD  ISLAND,  CA:  IFORNIA 

•  •  •  ■  Mi  rfUMF  U  tiHLn  HGiCAl  DATA  «  *  «  • 


RUN  NUMPFk. 

*91)5077440 

PRINT  DATF 

1 1  JUN  I960 

START  lint: 

•4. 36:  O  I 

DATA  SAMPLING 

,  RATE  (ALL  IHANNELS):  6/Min 

1  Ni>  T  I  nr  : 

0 :  5:50  P 

DATA  AVER AGInC  PERIOD:  3C  Min 

MAR I  DAI E  . 

7  May  |9vy 

(DAY  1 / ) 

KOMEnLI  A1URE  . 

1 -‘UPPER  LEVEL,  2 "LOWER  LEVEL 

ANAl  UU  CiANNt 

L  RAW  DAI A 

(AVI RACE  VDCi 

NO  .  0  0 

No  .  01 

No  .  C? 

Nn  04 

No  04 

No  05 

No  06  Nc.07  No- 08 

No  .  09 

VOL  I .RtF . A 

if  HP .  s  i  Rur . 

I  TPNP.SIRUC 

:»  dfw  pruNii 

DF  U  POINT 

2 

WIND  GPF F Dl 

WIND  SPEEDS  BAR. PRES. 2  SKY  RAD. 

WIND  DIR . 

6.205 

0  .  OuC 

0.01)1 

4  V40 

5.004 

5 . 288 

5  126  4.782  -0.103 

4.884 

No  ill 

N»  .  1  1 

No  .  1  7 

N  ii  .  13 

No  .  14 

No  15 

Nil  .  16  No . 17 

BUI  <  Wl  TtnP 

AC  FKI'UUI  Nt: 

Y  AC  VO.  TAGI 

MANiiAl  Ft  AG 

ZERO  Rf  y 

SPARE  A 

SPARF  B  VOLT  . REF  .  B 

••  •  1)48 

4 . 8R9 

:* .  543 

ft  J01 

0  .  J  0 1 

0  'Jilt 

0 . ft  0 1  6.205 

DIGITAL  CHANNEL  RAW  DMA 

(AVERAGE ) : 

E  SCARP  ML  NT  DAI  A,  FIELD 

CAL 

IBRAIION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No  .*7 

UPWIND  Nt AH 

UPWIND  LAND 

DP  IF CAL 

DPr-FCAL  U1BFCAL  US1EC 

WS2EC 

AIR  TEnf' .  1 

air  Tl.MP.2 

HF  IGHT /LENGTH 

PAT H( Mete 

r  * ) 

(Vo l tv ) 

(Volt*)  (Volt*)  (Coeff.) 

(Coeff . ) 

1411  127594 

1471  128674 

0  .  183 

148 

-  0  .  DOB 

'0.050  0.000  0992 

0  .952 

SVHltM  HUUSEKf EPlNG  PARAnr  TEWS  TRANS) 

ATED  INTO  rNCINFtRING  UNITS: 

manual  flag 

ERROR  COUNT 

OAT  A  BA'.E 

VULT  .  Rf  F  .  t>y  V 

VU»  I  .  RF  I  . 

Dl  V 

ZFRO  RtF  ,DFV 

AC  VOLT .FLUX  AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

( No . *c jn s ) 

(No  .  scant.  > 

(No . scans) 

A(Nu  > . 005V ) 

h( No  )  .  0 0 

f.V) 

(No . > . 002V ) 

( No .  >5V )  (No . > 1  Hi )  (VAC) 

(Hz  ) 

tl 

0 

180 

0 

0 

0 

0  0  J15.3 

59.89 

UBSMtVc'D  niCKtrntlEOROl  OCICAI  PAR  AM'  Tf  RS  (INCLUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1 1 MP . 1 

WIND  SPFFDI 

DtW  PU1NI1 

IF  Ml*  STRUG.  1 

WIND  DIR  . 

BAR . PRF  S .  1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Cel*  tv r.  > 

(Meter/spc ) 

(  Ce  l  «.  HI  s ) 

(Kel . xM  2/3) 

( Deq .True) 

(Mill ibar  > 

(Wat  t/«2) 

( Celsius  > 

(Kelvin) 

i  ;* .  vsv 

1«1 . 18 

9.13 

NO  DATA 

311.1 

I  flit  . 57 

1  . 44E  01 

13.689 

285.973 

AIk  1EMP? 

WIND  SPEEDS 

DFW  POINT? 

TtMP  STRUC. 2 

TIDE  TABLE 

BAR .PRFS. 2 

•.  t>  1  S  l  vt.  > 

(Meter /•■■€'/  t 

(Celsiua) 

(Kel  .  *.1-?/3) 

<  Meter  MSL > 

(Millibar  ) 

U'  867 

9.5/ 

9.20 

NO  DATA 

-0.40 

1012.67 

i  ViL  C  Lit  At  EO 

rtlCRMilETE.liKOL0f.lCAL  PARAMETERS: 

HEIGH!  Z1 

POT . TEMP . 1 

VIR .TFMP . 1 

V. POT. TFMP. 1 

ABS. HUMID. 1 

RF  L .HUMID. 1 

SPEC. HUMID. 

1  VAP. PRFS. 1 

S. VAP .PRES. 1 

REF. INDEX  l 

»  rte  1  **r  •.  i 

(Cel*i u%) 

(Celsius) 

(Celsius) 

(Kq/n3) 

(Percent ) 

( Kq/Kq  > 

(Mill ibar ) 

(Millibar  ) 

(Kel . xM-2/3) 

1  8 . 35 

17.939 

14 .  oec 

14. 1B0 

8  757F-03 

78.55 

7 , 136E-03 

11.555 

14.710 

NO  DATA 

Hr  IGHT  ,  Z.' 

P«»f  TFMP.2 

VIR . TF  MP  .2 

V.  POT. TFMP. 2 

ABS. HUMID. 2 

RcL .HUMID. 2 

SPFC. HUMID. 

2  VAP .PRES. 2 

S . VAP . PRES. 2 

REF , INDEX  2 

LMeter* ) 

U'vUiv*  > 

(Celsius) 

(Celsius) 

(Kq/«3) 

(Percent ) 

(Kq/Kq) 

(Millibar) 

(Millibar ) 

Kel -xM-2/3) 

v . ;  ■  o 

1 .  957 

14,114 

14.204 

B.B046-03 

78.36 

7. 169E-03 

11.621 

14.831 

NO  DATA 

Cl'NriNJ.  1>  Bfl  OJ 


RUN  NUMBFR i 

7905H77330 

MARINE  SURFACE  LAYER 

START 

TIME  t 

24 :3b;  0  PSVT 

N«L 

MICRQHF  TFORGLOGY 

START 

DATF.: 

7  May  1979  (DAY  127) 

SAN 

NICDIAS  IS!  AND,  CAL 

PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  b/ Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCLAl URE :  l^UPPER  LEVEL,  2-LQUER  LEVEL 


PROFILE  CALCUl  AT  IONS  BASED  ON  ABOVfc  OBSERVED  AND  CAI  CULATED  VAI  UES  ( BUSINGER , 1 973) : 


STAB H ITT 


(  parameters 

PROFILE  SLOPES 

'UP , '  =  DOWN  > 

SCAI  INC  PARAMETERS 

PARTIAL  DERIVATIVES 

(■v*INCR  .WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER 
<  r-Stable, --Unstable) 

•  0 . 0t5  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( 71 »Z2 > 1 /? 
12.99 

7/1  AT  GMH 
-0 ,09 

7/L  AT  )0  METERS 
-0.015 

Z/L  AT  21 
-0. 0  2/ 

Z/L  AT  22 
-  II  .  (I  l  4 

MON  IN  OBUKHOV  I.  FNGTH 
(Meters) 

-6.759E  02 


MOMENTUM  FLUX 
(Nt/M?> 

-1  .75E-01 

HUMIDITY  FLUX 
(Kq/s*c  m?) 

3.02S-D5 

LA  r  HEAT  Fl  ux 
(Watt*/w2) 

7.47F  01 

SFN.HEAT  FI. MX 
(Wat  t*/n2) 

6.97E  00 

SKY  AND  SOLAR  MEAT  Fl.UX 
(Uatt  */«.?) 

1  44E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watt  s/e2  > 

9  60E  nt 


FRICTION  VELOCITY 
(Meter%/sei. ) 

3 . 778t - 0 1 

SCALING  SPEC . HUMD . 
(Kq/Kq> 

-6.517E-05 


SCALING  POT .  TEMP . 
(Kelvin) 

-  1  .  486E-02 


ROUGHNESS  LENGTH 
(Meter*) 
l  .835E-04 


DRAG  COEE .  AT  10  hf TERS 
(Dinensionless) 
t  .  6S1I  03 


GENFRAL  FORM : DN/DZ« 

[ (NJ -N2) J/(l  nl 71/72)« 
(Zl*Z2>1 /21 

N"UIND  SPEED  (M/sec  > 
Z*HE ICK T  (Meter*) 
DWS/DZ-  6.82E-02 


N*SPEC. HUMIDITY  (Kq/Xq) 
Z=HE1GHT  (Meter*) 
DSH/DZ*  -B.92E-06 


N*PQT . TEMP . (Kelvin) 
Z'HEIGHT  (Meter*) 
DPT/DZ*  -2.C3F-03 


GENERAL  FORM. 'N' SLOPED 
I U  nZl -PSI)-(LnZ2-PSI >1/ 
TN1-N2] 

N*UIND  SPEED  (M/*«»c  ) 

Z«H£  IGHT  (M)  Vert. A* is 
PSI-PSI1 

WS  SLOPE-  1 . 06F  00 

N=SPEC . HUMIDITY  (Kq/Kq) 

Z  =  HI  IGH1  (M)  Vert  .An* 
PSI*PS1? 

SH  SLOPE-  -8.29E  03 

N*POT , TEMP . (Kelvin) 
Z-HEICHT  (M)  Vert  .  An* 
PSJ*PSI2 

PTK  SLOPE*  -3.64E  01 

N-LnTEMP  STRUC . (KxH-2/3> 
7*HEIOHT  <M)  Ver  t  . Ac  >  * 
PS1-N0NE 

CT2  SLOPE*NO  DATA 


PS  1 1  A!  n- 
PS  I  l  AT  /;>!■ 
P*.f 2  AT  1 1> 

ps t 2  at  /? - 


n  Q909QO 
ft  ft 48 OHS 
0 . 056147 
H . 02V  109 


POUF N  RATIO 
(no  units.) 

0  .  093 


CENTRAL  (HNS  I ANTS 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
<  Nt,  unit*) 
0  .  4 


GRAV1TAT  II1N 
AC.Cl  l.FRAT  |  ON 
«M/*rc  ?) 

9 . 795V 


PRDFII  F 
TUR  PRANDTl 
NUMBER 
0.74 


PROF  U  F 
TUR  SCHMIDT 
NUMBFR 
0.74 


Bin  K 

SFN  HI  AT 
1RANSF  CTlf  F 
0 . 92f  -  0  3 


BULK 

MOISTURE 
1RANSF  .  COE  f 
1  3?F  0  3 


GF  NER<H-  NO  I  *: 

Accvracy  limtarion  exceeded  fur  Measurement  of  Profile  Slope  »nd/or  Partial  Derivative. 
C.*ei*ut*t  i  an  ececvteri  by  m*erti*n  of: 


AIR  DENSITY 
(Kq/n  1) 

1  2278 

AIR  SPECIFIC  HEAT 
( ITcal  / Kq  Kel  .  ) 
2.4I54E  02 


SHI  3M?-  ♦  /•  .OBI  I  Kg/lg 


WATER  lAT.HEAT  VAP 
(ITcal  . /Xq> 

5.9007E  05 


CONTINUED  ON  HVXI  PAGE 
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RUN  NUMBF  k 
START  TIME 
START  DATE 


79U 5072330 

23:36:  0  Hi) 

7  May  1979  (DAY  127) 


MAR  I NF  SURFACF  LAYfR 
NRL  MlCNUMETE UROLOGY 
SAN  NICOlAS  ISLAND,  CAL 


PRINT  DATE:  J1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) i  6/hn 

DATA  AVERAGING  PERIOD:  30  Mm 


f 


*  ES11MA1LD  MICNOME lEORMl  OGICAL  PAR AME1 t  HS  AT  TEN  METERS: 


AIK  TFMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES, 

BULK  UT  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

< Meter /ser  ) 

(Celsius) 

(Kel . *M-?/3 ) 

(Mil libar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

12.854 

9.64 

9. 19 

NO  DATA 

1012.57 

13,689 

-0.035 

-0.737 

0.411 

0 .509 

HEIGHT 

pot.tfmp . 

VIR  .  TEMP  , 

V . POT • TEMP . 

APS . HUMID . 

REL. HUMID, 

SPEC- HUMID. 

VAP  PRES  . 

S. VAP  .PRES  . 

ref . Index 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/n3) 

(Percent  > 

( Kg/Kg > 

(Mi  1 1 ibar  s  J 

(Millibars) 

(Kel • *M-2/3> 

10  .  00 

12.952 

14.130 

14 . 19B 

B.7V9E-Q3 

78.23 

7  165E-33 

11 .614 

14.817 

NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABOVF  ESTIMATED  VALUES  AT 

TEN  ME  TERS 

(FRIEHE  ET  AL , 

■978)  : 

INFERRED 

stability 

FLUX  PARAMETERS 
<+*UP,-=DOUN> 

1NFFRRF  D 

SCALING  PARAMETERS 

INFERRED  MEAN  VERTICAL 
VFLOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

AIR  DENSITY 

(♦-Stable,  -3  ijn  st  able ) 

<Nt/«2) 

( Meters/sec ) 

( Met»»r2/ser2  > 

(Kg/*3> 

0.030  AT  CMH 

-1 .45E-01 

3.431E-01 

-1 . 177E-01 

1  .2280 

GFOMETRIC  MFAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC  HEAT 

\ Meter )  GMH-( 21 »Z2 >1/2 

(Kq/sec  «2) 

(Kg/Kg  ) 

(Meter  Kg/sec  m3> 

( ITcal  •  /Kg  Kel . > 

12.99 

3 . 86E-Q5 

-9. 167E-05 

3 • 86?E -05 

2.4155E  02 

Z/L  AT  GMH 

CAT.  HFAT  FLUX 

SCAI.ING  POT.  TEMP. 

WITH  POT. TEMPERATURE 

WATER  LAT.NEAT  VAP 

-0 . 038 

(Wat  ts/m2  > 

(Kelvin) 

(Meter  Kel . /sec  > 

(Heal  .  /Kg) 

9.54E  01 

-2.487F-02 

8.532E-03 

5.9004F  05 

Z/L  AT  10  METERS 

- fl . 029 

Wri.HtA T  FLUX 

ROUGHNESS  LENGTH 

VAP. PRES  AT  UT  LEVEL 

(Wdtts/M?) 

(Meters) 

(Mill ibar ) 

MON1N-OBUKHOV  LENGTH 

1 . 96E  01 

1 .305F-04 

1 5 . 665 

(Meters) 

-3454E  0? 

SKY  AND  SOLAR  HEAT  FLUX 

DRAG  COFF .AT  10  MFTERS 

ABS. HUMID. AT  UT  LEVEL 

(Wa tts/«9) 

(Dinensionless) 

(Kg/ m3 ) 

1  44E  01 

1 .266E-03 

1  . 103E-O2 

TOTAL  HEAT  BUDGET  FLUX 

BAR. PRES. AT  U7  LEVEL 

(Wat  t s/ m2 ) 

(Millibar ) 

1 .2DE  02 

1013.77 

BOWEN  RATIO 
(no  units) 
0.111 


*  MEASURE  rtf-  NT  ERROR  ANAL  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦Or-” : 


GRAD. RICH. 
NO, AT  GMH 

Z/L 

AT  19M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL -SPEC 
HUMIDITY 

SCL.POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

134% 

134X 

105X 

160X 

104X 

10X 

125X 

264X 

53X 

H7X 

SIX 

73X 

1  CSX 

1 90X 

198X 

46% 

41% 

126% 

10X 

34X 

167X 

23X 

64X 

1  49% 

43X 

40X 

k  CONTINUED  BELOW 


RUN  NUMBf.ff:  790SG72J3C  MARINE  SURFACE  LAYER  PRINT  DATE:  II  JUN  1980 

START  1IMF:  23:36:  0  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  7  May  1979  (DAY  l?7>  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BUI K  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  J : 

FLUX  PARAMETERS 

STAPH  IT  Y  <+=«UP  ,-=DOUN)  SCALING  PARAMETERS 


GNAp.  RICHARDSON  NUMBER 
(  f-Stablf , --Unstable) 
0.021  (0.0?)  AT  GMH 

I.MJMETRIC  MFAN  HEIGHT 
(M «<er>  GMH*  <  /  J  *Z2 )  I  /;■» 
1  2  79 

//l  AT  GMH 
-0.027  ID. 02 J 

1/  L  AT  10  ME  IFRS 
-0.021  (0.021 

MONIN-OplIkHOV  LENGTH 
( Meter  s ) 

-4.074E  (V 


MOMENTUM  FLUX 
<Nt/«2) 

-1 . 54E-Q 1  [A.0E-021 

HUMIDITY  FLUX 
(Kq/sec  m2) 

3. 67E-05  (8.0E-06J 

L  AT.  MEAT  FLUX 
(Wat 1s/m2> 

9. 12E  0  1  (2. OEtOl 1 

SEN.  HEAT  FLUX 
(WatTs/n?) 

B.61E  00  I3.0E+00) 

SKY  AND  SOLAR  HFAT  FLU* 
(Wat 

t  44E  01  C? • flf+0 1 1 

TOTAL  HFAT  BUDGET  FLUX 
(Uatfs/n?) 

1.1  Sf  02  13.01*011 

F'DWF  N  RATIO 
(nfl  units) 

0.104  (0.118) 


FRICTION  UFLOCITT 
(Meter s/see  ) 

3536E-01  I6.0E-0?) 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-H.I75E-05  13. OF -05) 

GCA(  ING  POT  .  TEMP  . 
(Kelvin) 

-1.742E-02  1 2 . 0E-02 1 

ROUGHNESS  LENGTH 
( Meters ) 

1.502E-04  (6.0E-05) 

DRAG  COT  T.  AT  10  MFTFRS 
<  Meter  s) 

1 .37.'  1  -o3  I4.0E-04I 


ft  DIFFERENCE  BF TWEEN  THF  PRCIi  HE  AND  BUl  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOS  HE  VALUE  UR  MF  AF>UR  F  MF  NT  UNCERTAINTY  VALUE  (WHICH  FVER  ABSOLUTE  VALUE  IS  lARGER).  ALL  VALUES  ARE 
L IS TED  IN  PERCENT  DIFFERENCE  AND  ARE  -tor-": 


GRAD  RICH.  Z/L 
NO.  AT  GMH  AT  I0M 


MOMFNTUM  l  AT.  HE  AT 
FLUX  FLUX 


Si  N  .  HE  A  T 
F  (  UX 


SKY  RAD . 
F  (  UX 


TOTAL  HEAT  POWFN 
FLUX  RATTO 


r  R I C  T I ON  SCL.SPEC  scl.pot 
VELOCITT  HUMIDITY  TEMP. 


ROUGH . 
LENGTH 


DR  AC 
COEF  . 


in  33X  111  13%  21X  OX 


9X 


3X  17X  2BX 


18X  1SX 


*  END  OF  DATA  RUN 


349 


MARINE  SURFACE  LAYER  M ICROME TEOROLOG I CAL  EXPERIMENT 


NAVAL  RESEARCH  LAfORATUHY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RFSFARCH  STATION 
SAN  NICOLAS  ISLAND,  CAl  IFORNIA 


*  *  *  * 

MICRDMETFOROl  OGICAL  DATA 

*  •  * 

RUN  NUMBER: 

7905080000 

PRINT  DATF : 

11  JUN  1980 

START  TIME: 

0:  6:  0  PST 

DATA  SAMPLING  RATE  (ALL  CHANNLLSl:  6/Min 

END  TIME: 

0:35:50  PST 

DATA  AVERAGING  PERIOD-  30 

Min 

START  DATE: 

B  May  1979 

(DAY  128) 

NOME NCI  ATURE 

1  =  UP  PER  LEVEL,  2-I0WER  1. 

LVEL 

•  ANAt  OG  CHANNEL  RAW  DATA 

(AVERACE  VDC 

No  .  00 

No  .01 

No  .  02 

Nc  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

NO  .  OO 

No  .  L9 

VOLT .Rf F .A 

TFMP .STRUC. 

TEMP.  STRUC. 

2  DEW  POINT 1 

DEW  P01NT2 

WIND  SPEFDt 

WIND  SPEED2 

BAR  .PKFS.2 

SK  Y  RAD  . 

WIND  R 1 R 

6.205 

0.001 

0.001 

4.886 

4.972 

5 . 176 

4.956 

4.772 

0.103 

4.916 

No  .  1  0 

No  .  11 

No .  12 

No  .  13 

No  .  14 

No  .  15 

N  o  .  1  6 

No  .  17 

BULK  wr  TEMP 

AC  FRFQUENCY  AC  VOLTAGE 

MANUAI  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOL  T .REF . B 

4  024 

3.891 

2.533 

0 . 001 

0.031 

0.301 

0.001 

6,235 

»  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE) ; 

ESCARPMFN !  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No. 2 

UPWIND  NFAR 

UPWIND  1  AND 

DP  IF CAL 

DP7FCAL 

W1BFCAL 

uSUC 

WS2EC 

AIR  TEMP .  1 

AIR  TEMP. 2 

HFIGHT/LENCTH 

PATH (Meters ) 

(Volts) 

(Volts) 

(Veits) 

(Coef f . ) 

(C-ceff  •  ) 

1411  127291 

1421  128324 

0.183 

143 

-0. 00B 

-0 . 05U 

0.000 

0 . 997 

0 .952 

«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VQI  T  .REF  .DEV 

VOL  T  .  RF  F  .  DEV 

ZFRO  RET . DEV 

AC  VIJI  T  FLUX 

AC  FRFQ.FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No .scans  > 

(No . scans  > 

(No . scans  > 

A ( No . > . 005V) 

B(  No . > . 005V) 

(No . > ,002V) 

(No . >5V ) 

(No . > 1H/ ) 

( VAC  > 

(  H/  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59  89 

a  OBMRVEO  MICROME I E  UROL  OG I  CAL  PARAMETERS  (INCLUDING  THI  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UMTS: 


AIR  TKMP.l 
(Celsius) 

1 7 . 729 

WINO  SPE'FDl 
<  Meter/sec ) 
9.96 

Dew  point i 

(Celsius) 

0.R7 

IF  HP .STRUC . 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 

*  Deg  True) 
312.7 

BAR . PRES . 1 
(Millibar  ) 
1011 .42 

SKY  RAD. 
(Watt /m2) 

1  .  44E  01 

HULK  UT  TEMP 
(Celsius' 

13 . 666 

MEAN  AIR  TEMP 

(Kelvin) 

285.941 

AIR  TEMP. 2 
(Celsius) 
12.832 

WIND  SPEFD2 
(Meter /sec ) 
9.26 

DEW  POINT2 
(Celsius) 
9.01 

TEMP .STRUC. 2 
(Kel . xM  2/3) 
NO  DATA 

I  IDE  TABLE 
(Meter  MSL ) 

-0 . 48 

BAR .PRES. 2 
(Millibar  ) 
1012.52 

a  CALCUI  AIED 

MICRUME.TEHROLOGI CAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

10.35 

POT. TEMP . 1 

(Celsius) 

12.909 

VIR .TFMP , 1 

(Celsius) 

13.948 

V. POT. TEMP . 1 

(Celsius) 

14.128 

ABS .HUMID. 1 
( Kg/m3 ) 

8 . 605E-03 

REL. HUMID. 1 
(Percent ) 
77.34 

SPEC. HUMID. 1 
(Ky/Kq) 

7. 01  IE-03 

VAP  PRES. 1 
( Mi  1 1 j  bar  > 
11.353 

S. VAP .PRES. 1 
i Mi  1 1  ibar  ) 
14.679 

REF. INDEX  1 
(Kel  .  xM-  2/3) 
NO  DATA 

HEIGHT,  Z2 
(Meters) 
9.20 

PUT. TFMP. 2 
(Celsius  > 
12.923 

VIR .TFMP .2 
(Celsius) 

14. 063 

V. POT. TFMP. 2 

(Celsius) 

14.153 

ABS. HUMID. 2 

(Kg/m3) 

8.693E-03 

REL .HUMID. 2 
(Percent ) 
77.55 

SPEC .HUMID. 2 

<Kq/Kg) 

7.078E-03 

VAP . PRES. 2 
(Millibar ) 

1 1 . 474 

S  .  VAP  .  PRES. 2 
(Mill ibar ) 

14 .795 

REF. INDEX  ? 
(Kel . xM-2/3 ) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMKFR 
START  TIME 
START  DATE 


7905QH0Q00 
0:  Li  0  PST 
H  May  1977  (DAY  12R) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  I SI  AND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  /./Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE  .  1 -UPPER  LEVEL,  2- LOWER  I  LVEL 


»  PROFILE  CAl. Cllt  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  (BUSINGER  ,  1973)  : 


STAB  II  IT  Y 


CRAD. RICHARDSON  NUMBER 
<  *— S 1 4b le , --tins t 1  e ) 
-0.008  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH* (Zt»Z2)l/2 
12.99 

// L  AT  CMH 
-0.011 

Z/L  AT  10  MFTERS 
-0.009 

Z/L  AT  Z1 

-  n .  n  i  /» 

Z/L  AT  72 
0  .  000 

MON  IN-OBUKHOV  LENGTH 
( Meter  5 ) 

-1 . 176E  03 


FLUX  PARAMETERS 
<  +=UP , -=DOWN ) 


MOMENTUM  FLUX 
(Nr/m2) 

-2.22E-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

3 . 35E  -  0  5 

LAT  .HEAT  FLUX 
(Wat  ts/m2) 

8.2/E  01 

!>F  N  .  HEAT  FLUX 
(UdTt<»/fi2> 

5.81E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Watts/n2> 

1 . 44E  01 

TOTAI  HEAT  BUDGF  T  FLUX 
(Wat  t s/m? > 

1  .  03E  02 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 
4.253E-01 

SCALING  GPF.C  .  HUMD  . 
(Kg/Kg) 

-6.414E-05 


SCALING  POT.  TEMP. 
(Kel v in ) 

•  1  .  100E-0? 


ROUGHNESS  LENGTH 
(Meters ) 
2.77OE-04 


DRAG  COFF .  AT  10  MFTERS 
(Dimensionless) 

2 . 1 92L  0  3 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ- 
I  (N1-N2)  J/lt  r*(ZI/Z2)a 
( Z1 «Z2 ) 1 /2 1 

N^WIND  SPEFD  (M/sec) 
Z-HEICHT  (Meters) 
DWS/DZ-  7.07E-O2 


N-SPFC. HUMIDITY  (Kq/Kq> 
Z*HEIGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N*POT  .TEMP .  (Kelvin) 
Z  =  HF.  IGHT  (Meters) 
DPT/D7=  -1 . 53F-03 


PRO!  HE  SLOPES 
( ♦ = I  NCR .WITH  HEIGHT  ; 


GENERAL  FORM N ' SL OPE = 

I  (LnZl-PSD-  (LnZr-PSJ  > 

INI  -N2) 

N^UIND  SPEED  (M/tcc) 
Z=HEICHT  (M)  Vert. A. is 
PSI-PSI1 

WS  SLOPE-  9.40L-01 

N=SPEC  HUMIDITY  (Kg/Kg) 
Z=HE  1  GHT  (M)  Vert.  Ati*. 
PSI-PSI2 

SH  SL  OPE  -  -8.4  it  03 

N=POT  .  TEMP  .  (Kel  win  ) 
Z-HEICHT  (M)  Vert  Axis 
PSI-PSl? 

P1K  SLOPE-  -4  91 L  01 

N =Ln TEMP . STRUC .  (K  *M  2/ J  ) 
Z- HE IGHT  (M  )  Ver  t  A*  \ 

PS I -NONE 

CT2  SLOPE -NO  DATA 


PS  II  AT  Zl* 
PSI1  AT  /?* 
PS I 2  AT  Zl * 
PS 1 2  AT  Z2* 


0 , 054659 
0 . 070312 
0  .  033383 
0 .017150 


BOWEN  RATIO 
(no  units.) 

0  .  070 


«  GENERAL  CONSTANTS: 


MISCELLANLOUS 


VON  K ARMAN 
CONSTANT 
(Nn  units) 
0.4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 
9.7959 


PROFIL  E 
TUR . PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR . SCHMIDT 
NUMBER 
0.74 


Bill  K 

SEN  HEAT 
TRANSF.COEF. 
0 .92F-03 


BULK 

MOISTURE 
TRANSF . COE  F , 
1 .37E  03 


AIR  DENSITY 
(Kg/m3  > 

1 .2270 


•  GENERAL  NOTE *5 j 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  end/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPE  CIFIC  HI  AT 
(  ITcal  . /Kg  Kel  .  > 
2.4I52E  02 


SHI-9H2*  ♦  /-  .08F-3  Kg/Kg. 


WATER  LAI  HEAT  VAP 
( ITc  a  1  /Kg ) 

5.9009E  05 


e  CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905080000 
0:  6:  0  PST 
8  May  1979  (DAY  128) 


MARINE  SURF Art  LAYF  R 
NRL  HICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Hm 


•  ESTIMATED  MICROMETFQt. -ILOGICAl  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V  POT-W!  TEMP 

(Celsius) 

< Meter /sec ) 

(Cclst  us) 

(Kel . *N-2/3> 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

1 2 . 820 

9.34 

8.99 

NO  DATA 

1012.42 

13.666 

-0.846 

-0.748 

0  384 

0.48? 

HEIGHT 

POT. TEMP . 

VIR.TfeMR . 

V. POT. TEMP. 

ABS .HUMID. 

RE L .HUMID. 

SPEC. HUM ID. 

VAP .PRES. 

S. VAP .PRES  . 

REF. INDEX 

(Meter  s> 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

( Per cen  t ) 

(Kg/Kg  > 

(Mil l ibar  s> 

(Mil 1 ibar s ) 

(Kel . »M-2/3) 

10.00 

12.918 

14.049 

14.147 

8.6B3E-Q3 

77.53 

7. 070E-03 

1 1 .459 

14.781 

NO  DATA 

a  Bill  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  ME  TERS  (FR1EHE  ET  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(  *«=-S  table,  --Unstable) 
-0.034  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Z1aZ2)t/2 
12.99 

Z/L  AT  GMH 
-0.042 

Z/L  AT  10  METERS 
-0.032 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3. LOBE  0? 


FLUX  PARAMETERS 
(♦-UP ,-»DOUN> 


MOMENTUM  FLUX 
<Nt/«2> 

-I . 34E-01 

HUMIDITY  FLUX 
(Kg/sec  n?) 

3.B6E-0S 

LAT.HFAT  FLUX 
<Uatrs/n2) 

9.54E  01 

SFN.HEAT  FLUX 
( Ua  t  ts/n2) 

1 .05F  01 

SKY  AND  SOLAR  HFAT  FLU) 
(Uatts/1%2) 

1 . 44E  01 

TOTAL  HEAT  BUDGET  FI. MX 
<Uatts/n2) 

1.20E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3 . 298E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.535E-05 

SCALINC  POT. TEMP. 
(Kelvin) 

-2.554E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 133k-04 

DRAG  COFF.AT  10  METERS 
( Dimension  less) 

1 . 247E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter 2/sec2 ) 

-1  .  088E-01 

WITH  ABS.  HUMIDITY 
( Meter  Kg /sec  «3> 

3 .  B62E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 

B .  425E-03 


MISCELLANEOUS 


AIR  DENSITY 

(Kg/«3> 

1 .2281 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4153E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg  > 

5.9006E  05 

VAP .PRES. AT  UT  LFVEL 
(Mil  libar  ) 

15.639 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  181E-02 

BAR. PRES. AT  WT  LEVEL 
(Mi llibar ) 

1013.62 


BOWEN  RATIO 
(no  units) 
0.110 


a  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUF.S  AND  BOTTOM  ROW  ARE  BUI  K  AERUDYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VFLOC1T Y 

SCL . SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF. 

135X 

1  35% 

90X 

152X 

1 1 IX 

1CX 

123X 

263X 

45X 

107Z 

65X 

65Z 

90X 

1 97X 

197X 

46X 

41Z 

125X 

I0X 

34X 

1 66X 

23Z 

64Z 

148Z 

43Z 

40X 

a  CONTINUED  BELOW 


RUN  NOnBER ; 
START  TIME: 
START  DATE: 


7905000  0  C  0 
0:  6:  0  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  HICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


«  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWFR  LIMIT  OF  THE  CORRESPONDING  ML ASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


FLUX  PARAMETERS 
(♦“UP  ,— DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  a-S table, -*Uns table) 
-0.019  10.021  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GHH= ( Z1 *Z2) t /2 
12.99 

Z/L  AT  GMH 
-0.024  10.02] 

Z/L  AT  10  METERS 
-0.018  (0.021 

MONIN-OBUKHOV  LENGTH 
(Merer*  > 

-5.522E  0? 


MOMENTUM  FLUX 
(Nt/«2) 

-1.63E-01  ( 6 . 0E-02 1 

HUMIDITY  FLUX 
<Kg/*ec  «2> 

3.75E-05  ie.0E-0e] 

LhT.MFAT  FLUX 
(Wat  t*/n2> 

9.27E  01  12 . 0E+0 I ] 

SEN. HEAT  FLUX 
(Wat  t*/«2) 

7.99E  00  ( 3 . 0E  +  0 0  J 

SKY  AND  SOLAR  HFAT  FLUX 
(Watt*/«2> 

1  .  44E  01  (2. 0E  +  01 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat t*/n2) 

1  . 16F  02  13. OErOl) 

BOWEN  RATIO 
(no  unit*) 

0.094  (0.08) 


FRICTION  VELOCITY 

<  Met*r*/*ec  ) 

3 . 620E-0 1  16.0E-021 

SCALING  SPEC  . HUM  ID. 
(Kg/Kg) 

-  8 . 370E-05  (3.0E-0S1 

SCAl  ING  POT . TEMP . 

( Kel v in  > 

-1.546E-0?  I2.0E-02J 

ROUGHNESS  LENGTH 

<  Meters) 

1.7B4F-04  C6.0E-053 

DRAG  COFF.AT  10  METERS 
( Meter  * ) 

1.537f-v3  I4.0E-04) 


a  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  TMf 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASURFHENT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-": 


GRAD, RICH. 
NO. AT  GHH 

Z/L 

AT  1  DM 

MOMFNTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD, 
FLUX 

TOT  At  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELCCITY 

SCL  SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

64Z 

60Z 

2BX 

ax 

29X 

OX 

9X 

21 X 

MX 

19X 

39X 

47X 

SAX 

•  END  OF  DATA  RUN 
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MARINE  SURF ALL  (AtlR  nirkUrtfc  It  UROi  QGICAI.  FxPERIMfNT 

NAVAi  RLi»F  ARCH  L  AE'UR  A  TOR  T 
AtMOSPHFR  1C  PHtSIIS  BRANCH 
MARINI.  ATMOGPHfRIC  RISEAWfM  blATIQN 
SAN  NICOLAS  I  SI  AND  ,  CAl  HufiNIA 

«  «  «  ■  mi  Rome  t ►  okfn  cjGU  ai  Data  ■  «  «  * 


RUN  NUMBER : 

79UMIU0  0  30 

PRINT  DA  IE 

11  JUN  I98CI 

START  TIME: 

0:36:  0  PST 

DATA  SAMPLING  RATE  (ALL 

l 

tANNF  LS  1  : 

6/Min 

END  TIM-  : 

1  :  6:10  PS  I 

DATA  AVERAGING  PERIOD 

30 

Ml  n 

START  DATE: 

8  May  19/9 

(  day  i  ;*«  > 

NOME  N(.l  ATIJRF 

1- UPPER  1 

EVEl  ,  2*1  UWER  i  EvEl 

ANAl  OG  CHANNEL  RAW  DATA 

(AVCRAI.F  VI*i: 

No  .  01) 

No  .  Gl 

No  .  02 

ho  .03 

NO  .  04 

No  05 

N  c  .  U  6 

No  U  7 

No  08 

No  09 

VUI.T  .RFE  .  A 

T»  MP .  SIRIFL . 

1FMP.S1RUC. 

2  DEU  POINT  1 

DP  w  point:* 

WIND  SPtEDl 

WIND  SPELL 

BAR  PRF.S 

SK  T  RAD 

WIND  DIR 

6.205 

C  ULT 

1)  .  0  (1 1 

4 .884 

4 . 960 

5 . 1  36 

4  966 

4 . 750 

0  103 

4  613 

No.  1  U 

N»  .  11 

No  .  12 

No  .  13 

N;»  .  M 

N  3  .  1  t» 

No  1 6 

No  17 

BUI  K  UT  TIMP 

Al.  FRFKULNC 

AC  VO:  1  ACE 

MANUAI  FLAC 

ZERO  REF  . 

SPARE  A 

SPARE  B 

VDl  T  RE  E 

B 

4  .  'M3 

3  685 

53 

U  .  IJ  0 1 

II  .  0  1)  1 

0  .301 

0  .  'J  0  1 

6 .205 

DIGITAL  CHANNEL  RAU  DA  I A 

(AVERAGE )  : 

ESCARPMENi  DATA,  F,EiD  CA! 

I  BRA  T 1  ON 

AND 

WIND  SPEED 

E  SCARPMI  N  I 

CORRECT  IONS 

No  1 

Na  .  2 

UPWIND  Nf  AR 

UPWIND  |  AND 

DP  1  F  CAl. 

DPL'FCAL 

UT  HE  CAL 

WSlEi 

US2EC 

Aik  temp .  i 

AIR  TEMP.;.* 

HEICHT/LtNL.TH 

PATH (Meters ) 

(Volts) 

(Lolls; 

(Volts) 

( Coef f  < 

(Coef f ■ > 

I4ii  i:*75J» 

1 4?  1  1«?H55l 

0.157 

1  46 

-ti .  one 

■0.050 

u  uuo 

0  993 

0 .959 

SYSTEM  HU.I3EKI  FP  INC-  PARAMI  IFRS  TRANSL 

A  TED  INTO  fcNGINHERING  UNITS 

MANUAL  FI  AG 

1  RRIIR  1.  CUNT 

DATA  BASE 

VUl  1  -  RE  F  .  DFV 

VOLT  REF  DFV 

■/FRO  RF  F 

DEV 

AC.  VClL  I  1 

UX 

AC  FkEU 

I U*  AC  VOLTAGE 

AC  FREQtiFNC 

(  No  .  sc  all  i  > 

\No . scans > 

( No  sc  ans  > 

A ( N  r .  > . 005V ) 

Bfho ■  > . U  05V ) 

(No .  >00 

2V  > 

(No  .  >5  / 

( Nc  ) 1  Hi 

(  VAC  > 

( Hz  ) 

!) 

0 

1  HO 

0 

0 

0 

IJ 

0 

115.3 

59.89 

UfcSl  RVLf*  MlCPUMi.  I  E  (IRUI  UGU. Al  PABAMF IFRS  (INCIUUING  I  HI  ABOVE  CAl  .  AND  ESCARPMfNT  C'lBRE.OT  IONS  >  TRANSLATED  INTO  E  nG  I  Nt  ER  I NC  UNITS 


AIR  IP  BP .  1 
d'etsiv.i 

1 2 . 750 

WIND  SPILTH 
(Meter /set  » 

V .  90 

m-u  PUINU 
(Cel*  iv) 
8.B6 

TE  MP  .STRIil  ) 

(Kei  .  xM-2/3) 

NO  DATA 

WIND  DIR 
( Deg . True) 
301  9 

E' AH  PRL'S  .  1 
<  M i 1 1 i Dar  > 
1011  .OB 

SKY  RAD 
(Watt /«? > 

1  43E  01 

BUI  K  UT  TE  MP 
(Celsius) 

1  3 . 646 

ME  AN  AIR  TEMP 
(Kelvin) 

265  963 

AIR  TEMP. 2 
(Celsius) 
l  2 . 855 

WIND  5PFED2 
<  rle  ter/  ) 

9.34 

Dl  U  PHTNT2 
<  Ce  1  s  i  (i  s  ) 
8.94 

Tf MP .STRUC . 2 
(Kel . xM-2/3) 

NCI  DATA 

II  PC  TABLE 
(Meter  MbL  > 
-0.53 

BAR  PRES. 2 
(Millibar) 
1012.  18 

CALCULATED 

MlCRUMETt  UROLOF 

LICAL  PARAMETERS: 

He  IG.HI  ,  Zl 
( Me  tens) 

IB.  35 

POT . TEMP . 1 

(Celsius) 

12.930 

VIR.TEMP . 1 
(Celsius) 

1 3 . 969 

V.  POT.  TEMP.  1  AFtS.HUMIL.1 
<  Te  l  si  us )  ( Kq /n3 ) 

14.140  8.594FU3 

RFL  HUMID. 1 
( Percpn »  ) 

77 . 1  7 

SPEC .HUMID . 1 
( Kq/Kq  ) 

7 . 005F-03 

VAP  PRES  .  1 
(Mi  1 1 i bar ) 

1  1  339 

S.VAP  PRES . 1 
(Mil  1  ibar  ) 
14.694 

REF.  INDEX  I 
(Kel . *M-2/3) 
NO  DATA 

HEIGHT,  72 
( Meter  -»  ) 
V.T'li 

PUT  .  IF  MP 

(Celsius) 

12.945 

VTR . TF  MP  .2 
(Celsius) 

14.  liP.O 

V.P0T.TFMP.2  AHS  .  HUM  1 1) .  2 
(Celsius)  (Kq/«3) 

14.170  8.648F  -03 

RF L  HUMID. 2 
(Perceii  t  > 

77 . 06 

SPEC  HUMID. 2 
(Kq/Kq  > 

7  D44E-03 

VAP  PRES.P 

(Mil  l  ibar ) 
i  1  414 

5  VAP . PRES.  V 
(Millibar > 

14  012 

REF.INDFX  2 
(Kel • xM-2/3) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATF 


7V05UF3 1)030 
0  :  36  :  (|  PST 
U  May  1 979  <  DA  1  1  ?« > 


MARINE  SLUR  FACE  LAYER 
NHL  MT CRONE  IE  OR 01  11GY 
SAN  NICOLAS  I  SI  AND,  CAl 


PRINT  DATE  :  1  I  JUN  I9bf, 

DATA  SAMPLING  RATE  < Al l  fHANNELS)  6/Hin 

DATA  AVFRACING  PtRIOD.  30  Min 

NOMF  NCI  AIURS  :  1*  UPPER  iFVEL,  2*1  UWER  l  EVEL 


PU’i-XLE  CAl  CH!  ATI  ONH  BASED  ON  ABOVE  ODSl  RVI  D  ANO  CAl  CMI.ATED  VAI  IJl  S  <  BUSINCFR  ,  1 V73  )  : 


STAPH  IT  Y 


FLUX  PARAMETERS 

PROFILE  SLOPES 

( ♦ -UP , --DOWN ) 

SCAl  INL.  PARAMETERS 

PARTIAL  DERIVATIVES 

< ♦= INCR  WITH  HEIGHT  1 

GRAD . R ICHARDSUN  NUMBE  R  MOMENTUM  FL  UX 

(♦-Stable,-  Unstable)  <Nt/«2> 

0.015  AT  CMH  -I . 44F-01 


FRICTION  VI  LOCI  T  r 
*  MetBf>,/ser.  > 

3. 4?8f -01 


CfNLRAi  FORM  DN'D7: 

(  (Nl-N?)  ]  / ( I  n  <  7 1 / 72  > ■ 
i  Z 1 «  Z  2  >  I  /  2  I 


GENERAL  FORM:  N  SLOPE* 
l  (l  nZl  -PS!  >-<  I.  nZ2-PSl  >  1/ 
1N1-N2] 


CpOMF.  ’RIC  ME  AN  HEIGHT 
(Meter!  CMH  -  <  71  *Z«?  >  1  /2 

1 2 .  rn 

7/1  AT  CMH 
-II  .  020 

Z/L  AT  10  Ml  TEKS 
-  0  .  0  1  *> 

Z/L  AT  Z1 

-  0  H  ‘U 

Z/L  AT  72 

-  n  o  i  4 

Ml  IN  IN  OBI  IK  MOV  i  f  NCI  II 
( Meter  s  > 

~h  555 E  02 


HUMIDITY  FI  UX 
(Kq/ser  *2 ) 

2.74F-D5 

LAT  .HEAT  FI  UX 
< Watts/n2) 

6.7HF  01 

SEN. HEAT  FLUX 
( Wa  M*/m2> 

5  36E  0  0 

SKY  AND  SOLAR  HE  A I  FLIJX 
<  Wat  ts/n?) 

1  43E  01 

TUTAl  HEAT  BUDr.l  T  FLUX 
(Uat  K/n?) 

8  7“ E  01 


SCAl  INC  CPF  l  HUMI). 
(Kq/Kq  ) 

6 . 52  4  E  -05 


SCAl  INC  POT  .  TE  MP  . 
( Ke I v in  ) 

-  1  .260E-02 


ROUGMNFSS  LENGTH 
(Meters) 
l  . 302E -  04 


DRAG  COE F  AT  10  m  TtlRS 
( I)  l  Mens  Knlpi.l 
1  4  4m  ii  3 


N-UIND  SPEED  < M/set ) 
ZSHEICHT  (Meter's) 
PUS-DZ-  6  i HE -02 


N -SPEC  HUMIDITY  (Kq/Kq  i 
Z  =  HF  U.HT  (Meters) 
DSH/DZ*  -8.92E-06 


N  =POT  TEMP  (Kelvin ) 
Z'- HEIGHT  (Meters) 
DPT/DZ*  -1  72E-03 


N ■=  U 1 N  1>  SB  FED  (  M/set  ) 

Z -HE ICHT  (M)  Ver  t  A* is 
PS1 'PS II 

US  SLOPED  l  1 7L  00 

N  =  S°  E l  HUMIDITY  <  K  q /K  g  ) 
Z* HE  IGHT  <  M)  Ver  t  A* is 
PS  I *PS 1 2 

SH  E»1  OPE  -  8  2VE  0  3 

N  POT  TEMP  (Kelvin) 

Z-HE IGHT  (M )  Ver  t  Ails 
PM  =  PSI? 

PtK  SI  OPE  =  -4  2VE  01 

N  *L  n  TEMP  STRUC  (K.H-2/3) 
7* HE ICHT  (M  >  Vet  t  Ai  is 
P  S I »NONE 

CT2  SLOPF «NQ  DATA 


P  .1  I  At  Zl  * 
PS  n  AT  z;» 
p  T  ?  A I  7\- 
AT  /.•■ 


0  P93M7 
f)  1494V  3 
0  057752 
(I  .  030  1  HQ 


BUUI  N  RATIO 
(On  units) 
0.079 


(,f  '*>  R  Al 


MISCEl^ANF  OUS 


VON  KnRHAN 

I  I  in  ,  I  AN  t 

II  4 


l.RAVll  At  TUN 
At  i  f  I  F  RA  r  IIIN 
i  M/'.n  :*  i 

9  79’, 9 


PRIIC  1 1  I 
IUR  PRANPTI 
NHMF’F  R 
U  7  4 


PROF  II  F. 

TOR  .  SI  HM IDT 
NIIMBFR 
C  .74 


BLH  K 

St  N  HE  AT 
T  RANGE  .  (  I  IF  E 
0 . 9;*F  0  3 


BULK 

MMSTURf 
T  WANSF  COI  F 
I  32f.  0  3 


AIR  DENSITY 
(  K q  .'m3  * 

1  227  3 


r.i  NF  R Al  Nf|T»  . 

A«<u#.«ty  liMit.|ficn  e«ce.*ded  for  nnasurenent  (if  Profile  Slope  and/or  Partial  Derivative, 
f  omm  .<  t*  t  •  in  ei»i  ii'»  1  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITt  al  /Kg  Xel  > 

2  41521  0  2 


SHI  SH.*-  .  f Ml  I  Kq/Kq 


WATER  LAT  MEAT  VAP 

i  I  It  al  Kq  > 

5  von?!  n*. 


I'M  I  Nil!  D  n»  Nl  KI  PACE 
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RUN  NUMBF  K  7905UHQ  U  30  HAHINt  SURF  ACt  LAYER 

SlAWl  llttf:  0:36:  0  PS  1  NRI.  HICROMETF  UROLOGT 

START  DAIE;  U  Hay  1V7V  (DAY  12H)  SAN  NICOLAS  ISlAND,  CAl 

I  »T  LMATLD  M  LLRUME  1 F LIROLOG  1  CAl  PARAMETERS  A1  1FN  METERS: 


PRINT  DATE:  It  JUN  1780 

DATA  SAMPLING  RATE.  <  All  CHANNE I  S  >  6/Min 
DATA  AVERAGING  PERIOD  30  Min 


AIR  ft  HP. 
1 Lclsi us  > 
L2. 042 

MF  Il.HT 
(Me  t#r*> 
10.39 


UIND  SPEE  D 
( Meter /ser ) 
V  .  4  l 

PHI  lfcMP. 
(Celsius) 
12.940 


DEW  POINT  TFMP.STRUC.  BAR.PRFS. 

(Celsius)  (Kel . «M-?/3>  (Millibar) 

0  9J  NO  DATA  1012. OB 

VIR.TFMP.  V. POT. TEMP.  ABS. HUMID- 

(Celsius)  (Celsius)  (Kq/n3> 

14.066  14.164  3 . 64 1 E -  0  3 


Bill  K  AERODYNAMIC  CALCULATIONS  BAS(  D  ON  ABOVE  ESTIMATED  VAt  UES  AT 


BULK  WT  TEMP 
(Celsius) 

13  646 

RE  L  .  HUM  1 1) 
(Per cen  t ) 

77 . 08 


AIR  WT  TEMP 
(K*Uin  > 
-0.803 

SPFC  HUMID . 
(Kq/Kq > 

7  039F-03 


POT-Ut  TEMP 
(Ret  * i n ) 

0 .70S 

VAP  PRES 
<  Mi  1 1 1 bur  s I 
1  1  .  496 


TEN  Hf TERS  (FRItHF  ET  AL,1978): 


VIR  Wt  TEMP 
(Kelvin) 

0  421 

S.VAP  .PRES. 
( Mi ) 1 ibar  s  > 
14.790 


V.POI-WT  TEMP 
(Kelvin  ) 

0.519 

REF. INDEX 
( Ke 1  «M-2/3) 
NO  DATA 


INFFRRED 

STABILITY 


GRAD. RICHARDSON  NUMBTR 
<  »-S table, -  - Unstable) 
-0  031  AT  GNH 

i.tOMLTRIC  MEAN  HEIGHT 
(Meter)  CMH*(Z1 »Z2> 1/2 
12.99 

Z  /L  AT  GMH 
-0 .039 

Z/L  AT  10  METERS 
-0 , 030 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-3.319E  02 


FLUX  PAR AMF 1 F RS 
(♦•'UP,  --DOWN) 


MOMENTUM  FLUX 
(Nt/«2> 

-I  .  36E-0 1 

HUMIDITY  FLUX 
(Kq/sec  «2> 

3.92E- 05 

LAT.HFAT  FLUX 
(Wet  ti/n2) 

9.68E  01 

SF  N  .HEAT  FLUX 
(Watts/«2) 

1 . 0 1 E  01 

SKY  AND  SOLAR  HF  AT  FLU 
(Watts/*?) 

1.43E  01 

TOTAL  HEAT  BUDGET  FI  MX 
(Uatts/*2> 

1.21E  02 


INF  FRR» D 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
<  Meters/sec ) 

3.32BF-01 

SCALING  SPEC .HUMID . 
(Kq/Kq) 

-9 . 591E-05 

SrAl  INC  POT. TEMP . 
(Kelvin) 

-2.43SF-Q2 

ROUGHNESS  LENGTH 
(Meters) 

1 . 170E-04 

DRAG  COFF.A1  10  METERS 
(D inensi unless ) 

1 .251F-03 


INFERRFD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
<  Meter  2/sec  2  > 

-1 . I07E-U1 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  *3) 
3.918E-05 

WIT)  POT . TEMPERATURE 
(Meter  Kel . /sec  ) 

8. 1 04E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/n3) 

1 .2276 

AIR  SPECIFIC  HEAT 
(  ITcal  /Kq  Kel .  ) 
2.4157E  02 

WATER  LAT  HEAT  VAP . 

(  ITcal - /Kq) 

5.9005E  05 

VAP. PRES. AT  WT  LEVEL 
(Mill  lbar ) 

15.613 

ABS. HUMID. AT  WT  LEVEL 
<Kg/n3> 

1  180E-02 

BAR .PRES. AT  UT  LEVEL 
(Millibar ) 

1 013.2H 


BOUI  N  RATIO 
(no  units) 
0.104 


MFASUREMFNT  ERROR  ANAI  rSTS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARC  PROFILE  FRROR  VALUES  AND  BOl TOM  ROW  ARE  BUI  K  AFRODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  *+or-": 


CRAD .RICH. 
NO. AT  GMH 

2/L 

AT  1  OH 

MOMFNTUH 

FLUX 

L  AT .HEAT 
FLUX 

SI  N. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFl.OCITY 

SCL  .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

t  4VX 

149X 

114X 

165X 

1  1 7X 

LOX 

128X 

282X 

57X 

1  08X 

60X 

77X 

1 1  4X 

20  IX 

20 1 X 

46X 

4LX 

129X 

10X 

34X 

1 7  OX 

23X 

64% 

152X 

43% 

40X 

CONTINUED  BELOW 


RUN  NUMBER:  7905080030  MARINE  SURFACE  LATER  PRINT  DATE:  11  JUN  1980 

START  T I MF  :  0  :  36 ;  0  PS1  NRL  MTCRUMETEllROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

S1ART  DATE:  8  May  t 979  (DAY  128)  SAN  NICOLAS  1SIAND,  CAl  DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROF  nr  AND  mil  K  AERODYNAMIC  DFKLVED  PARAMFTFR  VALUE  WEIGHTED  AS  A  F  UNC II  ON  OF  THE  ABOVE  RESPECT  IVT  ME  AC.UREMF  NT  ERRORS 
WITH  THE  LOU) ft  LIMIT  O'  THF  CORRESPONDING  MFASUREM  NT  UNCERTAINTY  INDICATED  IN  I  J : 

FLUX  PARAMETERS 

STAPH  ITY  <t^UP,-*DOUN)  SCAI  1NG  P ARAMF TERS 


CRADR ICHAPDSON  NUMBER 
( )«Sf able,  -Unstable) 

0  022  (0.621  AT  GMH 

I.F  OMF  IR  If.  M)  AN  Hfc  IL.HT 
(Meter)  GMH- (Zl»Z2)l/2 
1 2 . 9V 

Z/L  AT  CM‘t 
0.028  :  11.021 

7/ L  A  I  1(1  ME  T  F  RS 
(1  .  0  22  (0.021 

MON  IN  OBJKHOV  LENGTH 
(Meter  %  > 

-4.6J2E  02 


MUMFNTUM  FLUX 
(Nl/n2) 

-1  3Hr-01  I6.CE-02J 

HUMIDITY  FUJX 
(Kq/sec  m2) 

3 . 6V*  - 05  I  H.  OF  (16 1 

LAT.HFAT  FLUX 

<Wat  ts/*2> 

9.  HE  01  (2.01)011 

SEN  .  HLA  T  FI  UX 

<  Wa  t  t*./M?  ) 

7.5VL  00  l 3 . 0 E ♦ 0 0  1 

SKY  AND  SOI  AR  HF  AT  FLUX 
(Ua  t  ts/*2  ) 

1 , 4 JE  01  12. 0E*01  I 

TOTAL  HF  AT  BUDGET  FLUX 

<W*f t*/n?> 

1.141  02  I  3, OF *01  I 

Hf«l  N  RAT  (0 
(no  unit*) 

0 . 0VS  10.081 


FRICTION  VEK1CITY 
( i-’.eter  s/sec  ) 

3.T57C-01  (6.01-021 

SCALING  SP*C. HUMID. 
(Kq/Kq ) 

H. 45‘>E-05  (3.0E-051 

CCAI  ING  POT  .  TEMP  . 
(Kelvin  > 

- 1  . 592T - 02  (2.0E-02I 

PlIUGHNF  SS  LENGTH 

<  h*tprs) 

I. 217E-04  (6.0F-051 

DRAG  GOFF  AT  TO  MF TFRS 

<  Meter  s  > 

1  30.  I  -u.>  (4.0E-O41 


DllFEPEN'F  Bl  TULIN  Tlir  PROF  tl  I  AND  BUI  K  AFRODYNAMIC  DFRIVLD  PARAMFTFR  VAUIES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  TMF 
ABOVE  WEIGHTED  MlMPOSITt  VALUF  UR  MF  AT.URF  MF  NT  IJNCFRTAINIY  VA1  UZ  ( WHICH  F  Vf  R  ABSOLUT  C  VALUE  IS  IARGFR).  AIL  VALUES  ARE 
I  TSTfO  («  PUH  LNT  DtfretiLHC.r  AND  ARF  "»rtr-": 

GRAD. RICH.  //(  MOMENTUM  I  AT. HE AT  SFN.HfcAT  SKY  RAD.  TOTAI  HF  AT  BOWEN  FRICTION  SCL- SPEC  SCL  POT .  ROUGH.  DRAG 

Nil .  AT  GMH  AT  '"K  FLUX  FLUX  FLUX  FLUX  F  l  UX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF 

36 X  »SX  3X  19X  31 X  OX  17X  1 4X  2X  1 9X  33X  6X  HI 


End  of  data  run 
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MARINE  SURFACE  LAYER  MICRUME  (EOROL OCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  A1M0SPHFRIC  RT  SEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  *  •  «  MICROME  TEOROL  OCICAL  DATA  *  »<i  < 


RUN  NUMBER : 

7903080100 

PRINT  DATF: 

11  JUN  1980 

START  TIME. 

1 :  6:20  PST 

DATA  SAMPLING  RATE  (ALL 

CHANNEI  S) :  6/M 

in 

END  TIME: 

1:36.30  PSI 

DATA  AVERAGING  PERIOD  30 

Mill 

START  DATE: 

8  May  1979  < DAY  1?8> 

NOMENCLATURE 

1  - UPPE R  LEVEI  ,  2  LOWER  I 

VEL 

tt 

ANALOG  CHANNEL  RAM  DATA  ( 

AVERAGE  VDC) 

No  .  00 

No  .  01 

No  .02 

Nc  03 

No  .  04 

No  .  1)5 

No  .  06 

No  07 

No  .  0b 

No  .  0V 

VOLT  REF .A 

TEMP  STRUC.  1 

TEMP  STRUC. 

2  DEM  POINT! 

DEM  POINT2 

WIND  SPFED1 

WIND  GPFED2 

BAR  PRES. 2 

SK Y  RAD 

WIND  DIR 

6.205 

0.001 

0.001 

4.910 

4.977 

5.283 

5. 140 

4  724 

-  0  ,  103 

4 . 5.3V 

No.  10 

No  .  11 

No.  1? 

No  .  13 

No  .  14 

No. 15 

No  .  1  6 

No  .  1  7 

BUI  K  UT  TEMP 

AL  FREQUENCY 

AC  VOt  TAGE 

MANUAL  FLAG 

ZERO  REF , 

SPARE  A 

SPARE  b 

VOL T  REF.B 

3 . 977 

3 . 889 

2 . 534 

0.001 

0  .  001 

0.001 

0 . 0  a  1 

6.205 

ft 

DIGITAL  CHANNEL  RAM  DATA 

(AVERAGE)  : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

E 

TLARPhlN!  CUR  RE  C  T  I UNS 

No  .  I 

No  .  2 

UPWIND  NF  AR 

UPWIND  1  AND 

DP  IF  CAL 

DP2FCAL 

UltFCAL 

ugh  i: 

W-2C(. 

AIR  TEMP . 1 

AIR  TEMP.? 

HEIGHT /LENGTH 

P ATH( Meters) 

(Volts) 

(Volts) 

(Volts; 

<  C  »•  e  f  f  > 

<  r.  u  .*  <  <  i 

1411  127603 

1421  128652 

0.125 

92 

-0.008 

-IJ  .  05(1 

0  .  0  JO 

U  .  995 

U  .96'/ 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOI  I  .  RFF  .  DF  V 

VOL  I .RFF .DEV 

ZERO  REF.  DEV 

AC:  VOLT.  FLUX 

AL  FREQ. FI  UX 

AC  VULTAGL 

AC  FRECillF.  NC 

(No . sc  arm ) 

(No . scans) 

( Nc . scans  > 

A<  No . > . 005V) 

B<  No . ) . 0  05V> 

(No . > . 002V) 

<  Nc . >5V ) 

(No . > 1H/ > 

( VAC  > 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59 . 89 

* 

OBSERVED  HICROMETFOROl  OCICAL  PARAMETERS  (INCLUDING 

HF  ABOVE  CAI 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INIU  ENGINEERING  UNITS: 

AIR  1EHP.1 

WIND  SPEED! 

DEM  POINT! 

IE  MP . STRUC. 1 

WIND  DIR. 

BAR .PRES. 1 

SKY  RAD, 

BULK  WT  IE  HP 

nl  AN  AIR  TL 

(Celsius ) 

(Mater /sec  > 

(Celsius) 

(Kel • xM-2/J) 

( Deg .True) 

(Millibar) 

(Wat  t/«2) 

(Celsius! 

(Kelvin) 

12.760 

10.21 

9.01 

NO  DATA 

299.3 

1010.69 

1  . 43E  0 1 

1  3-619 

285973 

AIR  TEMP . 2 

MIND  SPEED2 

DEM  P0INT2 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3> 

(Meter  MSL) 

(Millibar > 

12.865 

9.76 

9. 04 

NO  DATA 

-0.55 

1011.78 

« 

CALCULATED  HICROMETEOROLOGICAL  PARAMETERS; 

HEIGHT ,  Zl 

POT. TEMP. 1 

VIR . TFMP .  I 

V. POT. TEMP. 1 

ARS. HUMID. 1 

REL. HUMID. 1 

SPEC. HUMID 

1 

VAP .PRES. 1 

S , VAP .PRES. 1 

REF. INDEX  1 

(Meters ) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/n3 ) 

(Percent ) 

<Kq/Kq> 

(Mill ibar ) 

(Mi  1  1  ibar  ) 

<  Kel  *H-  7/3 

18.35 

12.940 

13.991 

14. 171 

8.681E-03 

77.93 

7. 079E-03 

11.454 

1 4.698 

NO  DATA 

HEIGHT,  Z? 

POT. TEMP. 2 

VIR. TFMP. 2 

V.  POT. TFMP. 2 

ARS . HUMID . 2 

REL .HUMID. 2 

SPEC. HUMID 

?. 

VAP  PRES.2 

S. VAP. PRES. 2 

REF.  INDEX  L' 

( Meter  s ) 

(Celsius) 

(Celsius) 

(Celsi us  > 

(Kg/«3> 

(Percent  > 

(Kq/Kg) 

(Mill ibar  > 

(Mi  1 1 ibar ) 

(Kel  i M  -2/3 

9.20 

12.955 

14. 099 

14.189 

8.705E-03 

77.55 

7 . 094E-03 

1  1  .  490 

14.816 

NO  DATw 

«  CONTINUED  BELOW 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBFR:  7905080100  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  TIME:  t:  6:20  PST  NRL  HICROMETFOROl  OGY  DATA  AVERAGING  PERIOD:  30  Min 

START  DATE:  8  May  1979  (DAY  128)  SAN  NICOLAS  ISI  AND  ,  CAL  NOMENCLATURE:  1  =  IJPPER  LEVEL,  2'  I  OUER  LEVEL 

«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINCER , 1 973 ) : 

FLUX  PARAMETERS  PROFILE  SLOPES 

STAhll  ITY  (+*UP ,-«DOUN>  SCAl INC  P AR AME TERS  PARTIAL  DERIVATIVES  (♦=INCR.UITH  HEIGHT* 


GRAD. RICHARDSON  NUMBFR 
(-testable,  -sUn*  table) 
-0.024  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH-(Zl»Z2)t/2 
12.99 

Z/L  AT  CMH 
-0 . 030 

Z/L  AT  10  MFTERS 
-0.023 

Z/L  AT  Z1 
-0 . 042 

Z/L  AT  Z2 
-0 . Q2t 

MQN IN- OBUKHOV  LENGTH 
< Mat tn  > 

-4. 337E  02 

PSII  AT  ZI*  0.134473 
PStJ  AT  Z 2-  0.072700 

PRI2  AT  / I  0.083920 
PSI2  AT  /?.•  0.044637 


MOMENTUM  FLUX 
<Nt/«2> 

-9.B1E-02 

HUMIDITY  FLUX 
(Kq/sec  *2) 

2.30E-05 

LAT.HEAT  FLMX 
( Wat  t»/n2 ) 

5.69E  01 

SFN.HEAT  FI  UX 
(Watts/n2> 

4.45E  00 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  ts/«?> 

1  43E  01 

TOTAL  HEAT  BUDGF T  FLUX 
(Mat  t*/n2 ) 

7.57E  0| 

BOMFN  RATIO 
(on  unitt) 

0  .  078 


FRICTION  VELOCITY 
( Meters/sac  > 
2.827E-01 

SCALING  SPEC . HUMD . 

(Kq/Kq 

-6 . 64 1 E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

-  I . 270E-0? 


ROUGHNESS  LENGTH 
( Me  t  er  c  > 
6.4S3E-05 


DRAG  COEF .  AT  1C  MFTERS 
( Di nan 4i on  Iasi ) 

9 , 1  861  04 


CENFRAl  FORM : DN/DZ= 
I(Nl-N2)]/lLn(Zl/Z2)« 
( Z1 «Z2 ) 1 / 21 

N»WIND  SPEED  (M/sec) 
Z-HEICHT  (Maters) 
DWS/DZ*  4.95E-02 


N=SPEC . HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Maters) 
DSH/DZ-  -8.92E-06 


N*POT . TEMP  (Kelvin  ) 
Z*HE IGHT  (Meters) 
DPT/D7-  -1 .70F-03 


GENERA!  FORM  N  '  SLOPE* 

r  (Lozi-psn-a nZ2-p?:;i  >)/ 

INI -N2) 

N’WInD  SPEED  :  (1/se.  ) 

Z -HEIGHT  (M)  Vert.  A  ms 
PSI*PSI1 

MS  SLOPE=  1 . 4 1 E  00 

N=SPEC .HUMIDITY  (Kq/Kq> 
Z*HE  IGHT  (M)  Vert  .An-, 
PSI =PSI2 

SH  SLOPE*  -B.14E  03 

N=*POT  .  TEMP  .  (Kelvin) 

Z-  HEIGHT  (M)  Vert  .A«l*, 
PSI=PSI? 

PTK  SLOPE*  -4. 2AE  01 

N»LnTEHP .STRUC . <K*M-2/3> 
Z1 HE IGHT  (M)  Ver  t  Ams 
PSI -NONE 

CT2  SLOPE *NO  DATA 


•  GFNERAl  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  uni  ti) 
0.4 


GRAVITATION  PROFILE  PROF1I  E  BUI  K  BULK 

ACCELERATION  TUR . PRANDTL  TUR . SCHMIDT  ST N  HEAT  MOISTURE 

(M/sec  2)  NUMBER  NUMBFR  TRANSE.CDFF,  TRANSF.COEE. 

9.7959  0.74  0.74  Q.92F-03  t .37F-03 


AIR  DENSITY 
<Kq/«3 i 
1  -  2267 


•  GFNERAL  NOTF  i: 

Accuracy  Imitation  exceeded  for  naasuraMent  of  Profile  Slope  and/or  Portial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HFAT 
<  I  Teal  .  /Kq  Kel  .  > 
2.4153E  02 


SHI-SH2*  */  .081-3  Kq/Kq. 


MATER  LAT.HEAT  VAP 
(  Mr  a  1  .  /Kq  ) 

59007* 


•  CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER:  79050BQ100  MARINF  SURFACE  LAYER 

START  T IhF ;  1:  6i20  PST  NRl  M ICKOMETEHROLOGY 

START  DATE:  B  Hay  1979  (DAY  128)  SAN  NTCOIAS  ISLAND,  CAL 

ESTIMATED  MICROMETEOROLUGICAL  PARAMETERS  AT  TI  N  METERS: 


PRINT  DATE;  11  JuN  1980 

DATA  SAMPLING  RATE  <  Al  L  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  3C  Min 


^9  TFMP. 
(Celsius) 
12.853 


WIND  SPEED  Df'W  POINT 
(Meter/sec)  (Celsius) 
98?  9.04 


TEMP. STRUC. 
(Kel.i  *V3) 
NO  DATA 


BAR. PRES. 
(Millibar  ) 
1011 .69 


BUl  K  WT  TFMP 

(Celsius) 

13.619 


AIR  - WT  TFMP 
(Kel win ) 
-0.767 


POT-UT  TEMP 

(Kelvin) 

-0.669 


Vlfc-WT  TEMP 
( Kel v in) 

0  .  467 


V.POT-WT  TEMP 
<  K e  1  w  in  > 

0  .565 


HEIGHT 

POT  .  TEMP. 

VIR.TEMP. 

V.PUT .TFMP. 

ABS. HUMID. 

REL  HUMID. 

SPEC. HUMID. 

v.  ’  PRES. 

S . VAP  PRES  . 

REF  .INDEX 

<  Meter  s ) 

(Celsius) 

(Celsius ) 

(Celsius) 

(Kg/«3> 

(Percen  t ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . xM -2/3 ) 

10.00 

12.951 

14.086 

14,184 

8.702E-03 

77 . 60 

7 . 092E-03 

1 1  .  486 

14.802 

NO  DATA 

BUI  K  AERODYNAMIC  CAl  CUl  A7IONS  BASED  ON  ABOVE  ESTIMATED  VA1  UFS  AT  TEN  METERS  (FRIEHE  ET  Al,l978): 


INFERRED 

STABILITY 


GRAD, RICHARDSON  NUMBER 
<  i-Stab le, --Unstable) 

- fl  .  026  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=<Z1«Z2) 1/2 
12.99 

Z/L  AT  GHH 
-0 . 033 

Z/L  AT  10  METERS 
-0 . 025 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-3.924E  02 


FLUX  PARAMETERS 
(♦-UP , --DOWN ) 


MOMENTUM  FLUX 
(Nt/«2) 

-1 .51F-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3. 96E -05 

l AT. HEAT  FLUX 

(Watt»/n2> 

9.03E  01 

SEN. HEAT  FLUX 
(U*ttt/n2) 

9.98E  00 

SKY  AND  SOL  AR  HFAT  FLUX 
(Wat  ts/m?) 

1 , 43E  01 

TOTAL  HEAT  BUDGET  FMJX 
(Watts/«2> 

1.23E  03 


INFERRED 

SCALING  PARAMFTERS 


FRICTION  VELOCITY 
(Meters/sec ) 

3.510E-01 

SCALING  SPEC. HUM  ID. 
(Kq/Kq  > 

-9.  249E--0S 

SCALING  POT. TEMP. 
(Kelvin) 

-2.29IF-02 

ROUGHNESS  LENGTH 
(Meter-,) 

I . 414F-04 

DRAG  COEF.AT  10  METERS 
(l)i  wens  ion  less) 

1 . 278E-03 


INFFRRFD  MEAN  VERTIC 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter?/sec2) 

-1 . 232E-0 1 

UITH  ABS.  HUMIDITY 
(Meter  Kq/sec  m3) 
3.979E-05 

WITH  POT .TFMPFRATURE 
(Meter  Kel. /sec) 

8. 040E-03 


MISCELLANEOUS 


AIR  DENSITY 
( Kq/n3 ) 

1 .2270 

AIR  SPECIFIC  HEAT 
( ITcal  ,/Kq  Kel .  ) 
2.4153E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kq) 

5.9005F  05 

VAP. PRES. AT  UT  LEVEL 
(Mill  ibar ) 

15.58 l 

ABS. HUMID. AT  UT  LEVEL 
<Kq/m3) 

1 . 177E-0? 

BAR .PRES. AT  UT  |  FVEL 
(Millibar ) 

1012.89 


BOWFN  RATIO 
(no  units) 
0.101 


MFASUREMENT  ERROR  ANAt YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

178% 

1787. 

146% 

183% 

136% 

10% 

138% 

319% 

73% 

1  to% 

63% 

93% 

146% 

205% 

205% 

46% 

41% 

133% 

10% 

35% 

174% 

?3% 

64% 

11.6% 

43% 

4  0% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905080100 
1  :  6:20  PST 
8  May  197V  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEIIROLOCY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNf  L S ) :  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


COMPOSITE  PROF  II  E  AND  BULK  AERODYNAMIC  DFRtVED  PARAMFTFR  VALUE  UEIUHTF.D  AS  A  JUNCTION  OF  I  HE  ABOVE  RrGPfICTIVL  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THF  CORRFSPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 

FLUX  PARAMETERS 

S  ABTl  ITY  ( *=UP , -=DOUN )  SCAI  ING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( +-St able ,  -  * Unstab 1*  > 
-0 . 025  10.021  AT  GMH 

GFOMETR IC  MEAN  HEIGHT 
(Meter  )  GMH~(  Z1«Z2)  1/2 
12.99 

Z/L  AT  GMH 
-0.031  [0.0?1 

Z/L  AT  10  METERS 
-0.024  1  0. 0?) 

MONIN-OBUKHOV  LENGTH 
( Meter *) 

-4.135E  0? 


MOMENTUM  FLUX 
(Nt/«2> 

-1.38r-01  C6.0E-021 

HUMIDITY  FLUX 
(Kq/sec  n2) 

3.67E-05  rB.0F.-n6] 

LAT.HEAT  FLUX 
(U*tt«i/n2> 

9.07E  01  (?. 06+011 

SEN  -  HE  AT  FLUX 
( Ua  t  ts/«2 ) 

7.25E  00  (3.0F+001 

SKY  AND  SOI  AR  HEAT  FLUX 
(Watts/*?) 

1.436  01  I2.0F.«Q1  I 

total  HFAT  BUDGET  FLUX 
(Watts/*?) 

1.131  02  13.0C  +  011 

BOUfN  RATIO 
(no  unili) 

0.093  10081 


FRICTION  VELOCITY 
(Meter-  s/sec  ) 

3.346E-Q!  (6.0E-021 

SCALING  SPt  C . hUH 1 D . 
(Kq/Kq) 

-8.285F-05  13.  OK  051 

SCAI  ING  POT . TEMP , 
(Kelvin) 

-1.562E-02  12.0E-021 

ROUGHNESS  LENGTH 
( Meters ) 

1 . 172F-C4  [fe. OF -05 1 

DRAG  GOFF  AT  10  MF IFRS 
(Meters) 

)  .2t»tt  «3  14. 0E  041 


DIFFERENCF  Bl  TWEEN  THF  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VA1  UES  AS  COMPUTED  VIA  T  HE  STANDARD  DEVIATION  T  ROM  ill  MLK  1 H* 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MF  ASURt  ML  NT  UNCERTAINTY  VALUE.  (WHICH  EVE  R  ABSOLUTE  VALUE  t5  LARGfR)  All  VALUES  ARE 


l  ISTED  IN  i 

PERCFNT  DIFFERENCE  AND 

ARE  "»or 

GRAD. RICH 

Z/L 

MOMENTUM 

LAI  HI  A  T 

SI  N.  HEAT 

SKY  RAD  . 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCI  .SPEC  SI  l  FUJI 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

El  UX 

M  UX 

F  1  UX 

FLUX 

FLUX 

RAT  10 

VF  IOCIT  Y 

HUMIDITY  11  Ml* 

1  E  NG  T  H 

(  iii  r 

5% 

5% 

2?% 

?7X 

30% 

0% 

24% 

13% 

11% 

16%  28% 

35% 

i  ’% 

END  OF  DATA  RUN 
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MARINE  SURFACE  l AYER  HICRCML TEOROLOCICAL  EXPERIMENT 


NAVAL  RF  r,f  ARf.H  I  AEOKATOR  f 
A I MOSPMtR iC  PHYSICS  BRANCH 
MAR  INF  ATMOSPHERIC  RT  5EARLH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  #  *  *  MlCROME  TEORU1  IJGICAL  DATA  •  «  *  » 


RUN  NUMBER : 

7905080130 

PRINT  DATE  : 

11  JUN  1980 

O 1  ART  TIME: 

1.36:40  PS! 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIMi  , 

7:  6:50  PSI 

DATA  AVERAGING  PERIOD:  30 

Mm 

START  DATE. 

8  May  1979 

(  DAY  1 78 ) 

NOMENCLATURE ; 

1  =  UPPF R  LEVEI  ,  2-  LOWER 

I.F  VEL 

mNAI  OG  CFIANM  I  RAW  DATA 

(AVERAGE  VDC ) 

No  .  t'O 

Nu  .  u  1 

Nc  .  02 

Nc  .  03 

No  .  04 

No  .  05 

Nc  .  06 

No  .  07 

No  .  08 

VOLT  NIL.  A 

1 F  MP  .  til  RUC  . 

l  T  F  MP .STRUC. 

2  DEW  POINT  1 

DEW  P0JNI2 

WIND  SPFfcDl 

WIND  SPEED2 

BAR  PRES. 2 

SKY  RAD 

6  205 

G  .  (101 

o.oei 

4 . 038 

4 .92.3 

5.403 

5.195 

4.696 

-0.103 

N  .  .  |  II 

Nn.  1  I 

Na .  12 

No  .  13 

NO  .  1  4 

Nu.  15 

Hu  .  16 

No  .17 

BUwk  Wl  TEMP 

A(  FREQUENCY  AL  VOl  TACF 

MANUAI  FLAG 

Zl  RO  Rtf  . 

SPARE  A 

SPARE  B 

VO!  T  .  REF  .p 

4  .  963 

4.8H5 

2.534 

0.001 

0.001 

0.001 

0  .  001 

6.205 

DIGIT At  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  E I El D  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS 

No  1 

Nu  .  ? 

UPWIND  NFAR 

UPWIND  1  AND 

DP  IF CAL 

DP2FCAL 

WT  t  f  E.AL 

US  IF  L 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HF ICHT/LENCTH 

PA  TH<  Meters ) 

( Vo  1  tv.) 

(Volts) 

(Veits) 

<  Coe  f  f . 

1411  12737#, 

1421  12H335 

0.157 

146 

-0.008 

-  0  .  0  5  0 

0.000 

0 . 993 

SYMLH  HHUSfcKF EPlNG  PARANFILKS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
WIND  DIR. 
4.601 


W'jC'LC 
(Ccef f  > 

o .  vt, v 


MANUAL  HAf;  F  KNUR  COUNT  DATA  RASE 
(Nc.scan^)  <No  .scans )  (No.scans) 

0  0  IRQ 


VOL  T  .RFF  .DFV  VOLT.  RET.  DEV  Zl  RO  RfT.DEV  AC  VOLT. FLUX 
A(  No  .  > . 0  0  5V )  B( Nc .  )  . 005V  >  (No.>.0l)2V)  (No . >5V) 

0  0  0  D 


AC  FREQ. FLUX 
(No  .  MHz  ) 

0 


AC  VULTAGL 
( VAC  > 

115.3 


AC  FREQUENCY 
(Hz  ) 

59 . 88 


OBGERVtf)  MICROMF TEOROLOCtCAF  PARAMETERS  (INCLUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIM  TFMP.I 
(Celsius# 
12.733 

WIND  SPFI  D1 
(Me ter /sec ) 
10.41 

DEW  POINT! 
(Celsius) 
8.58 

TFMP .STRUC . 1 
(Kel . xM-2/3) 

NC5  DATA 

WIND  DIR. 

( Dey . True) 
301.4 

BAR .PRES  .  1 
(Mi  1 1 1 bar  ) 
1010.25 

SKY  RAD . 
(Watt/n2> 

1 . 43E  01 

BULK  WT  TFMP 

(Celsius) 

13.638 

MEAN  AIR  TEMP 

(Kelvin) 

285.943 

AIR  TEMP  2 
(Celsius) 
12.833 

WIND  SPFEC2 
(Me  ter /sec ' 
9.77 

DEW  POINT? 
(Celsius) 
8.72 

Te’MP  .STRUC  .  2 
(Kel . xM-?/3) 

NO  DATA 

TIDE  TABLE 
(Meter  HSL> 
-0 .5.3 

BAR .PRES. 2 
(Millibar  ) 
1011.35 

f.ALCUl  ATED 

M  ICR  Ohfe  TEOROLOt! 

.ICAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

1835 

POT . TEMP . 1 

(Celsius) 

12.912 

VIR  .  TEMP  .  1 
(Celsi us) 
13.928 

V.POr.TEMP.l  APS. HUMID. 1 
(Celsius)  (Kg/«3> 

14.107  8.429F-03 

RfcL .HUMID. 1 
(Percent  ) 

75 . 83 

SPEC. HUMID. 
(Kg/Kq  ) 
6.875F-03 

1  VAP.PRES.I 
(Millibar) 
11.121 

S. VAP  PRES. 1 

(Mi  1  libar  > 

1 4 . 663 

REF.  INDEX  1 
<  Kel  .  xM- 2/3) 
NO  DATA 

HEIGHT,  Z7 
( Meter  s ) 
9.2(1 

POT. TFMP .2 

(Celsius) 

12.924 

VIR . TEMP .2 
( Celsius ) 
14.040 

V. POT. TEMP. 2  APS. HUMID. 2 
(Celsius)  (Kq/*3> 

14.110  O.517E03 

REL .HUMID. 2 
(Percent ) 

76 . 02 

SPFC .HUMID. 

(Kg/Kq) 

6.93OE-03 

2  VAP .PRES.? 

( Ml  1 1 1  bar  ) 

1 1 .234 

S  .  VAP  .  PRtS.2 
(Mil  1 ibar ) 

14  779 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

CONTINUED  RElOW 


RUN  NOMBFR 
STAPT  TIME 
START  DATE 


7905080130 
1  :36:4C  PST 
8  ilay  197V  (DAY  1?8> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  l i  JUN  198C 

DATA  SAMPLING  RATE  (AIL  TUARNtLS)  :  6/Min 

DATA  AVERAGING  PERIOD:  30  Mm 

NOMENCI  ATURE  :  1 -  UPPER  LLVU  ,  2-  I.UUER  LEVEL 


PROFILE  CAI  CUl  AT I DNS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSINGER ,1973): 


ST AB II  IT  Y 


FLUX  PARAMETERS 
(t-=UP,  -=DOUN> 


PROF  RE  SL  UPES 

SCALING  PARAMETERS  PARTIAL  DERIVATIVES  <♦-! NCR. WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
<t*St able, --Unstable) 
-0  000  AT  GMH 

r.FQMF  TRIC  MF  AN  HEIGHT 
(Meter)  GMH» ( ZT *1? ) 1 /2 
12.99 

// L  AT  GMH 
0  011 

2/L  AT  10  MF TERS 
-0  .  0QB 

Z/L  AT  Zl 
-  0 . 0  I  > 

Z/L  AT  Z? 

-0 . 008 

MONIN- OBUKHOV  LENGTH 
( Meter  *  > 

-l . 1 80F  03 


MOMENTUM  FLUX 
<  N  t /m2  > 

-1 .B4E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3 . 0  4E-05 

LAT  HEAT  FLUX 
(Wat ts/«2> 

7. SUE  01 

SFN.HEAT  FI  MX 
( U j 1 t*/n2> 

4.33E  00 

SKY  ANO  SOLAR  HE  AT  FLUX 
(Wat  is/*.?) 

1  .  43E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Mat  ts/«2> 

9.38E  01 


FRICTION  VELOCITY 
(Meters/sec  > 
3.869E-0T 

SCALING  SPEC . HUMD 
(Kg/Kg ) 

-6.4T3E-05 


SCAI  ING  POT  .  TEMP  . 
(Kelvin) 

-  9 . 0 1 8E -  03 


ROUGHNESS  LENGTH 
(Meters) 

1  .  994E-04 


DRAG  COE F .  AT  1 0  MF  Tf RS 

( I)  mens  ton  l  ess  > 

1  6491  i|  3 


GENFRAI  FORM  : DN'DZ* 

1  (NT -N2) l/ll  n(Zl/72)« 
<Zt«Z2M/2I 

N- WIND  GPEF  D  (M/sec  ) 

Z *HE I GH T  (Meters) 
DUS/DZ-  7.16E-02 


N-SPEC. HUMIDITY  (Kq/Kq> 
Z^HEIGHT  (Meters) 

DSM/DZ »  -8.92E-06 


N- POT . TEMP  (Kelvin ) 
Z  r  HF I GHT  (Meters) 
DPT / DZ 1  -  I  . 256  03 


GFNERAI.  FORM:  -N'SLOPf* 

L  (LnZI-PSD-  (  LnZ2-PbI  )  J  / 
IN1-N2J 

N -  W 1  ND  SPEED  (M/st’C) 

Z -HE IGH  T  (M)  Vert. Axis 
PSI'P'ill 

WS  SLOPE  =  1  031  00 

N--SPEC  HUMIDITY  <Kq/Kq) 

2  -  HF.  I  GH  T  <  M )  Vert. Axis 
PS  I *P5I? 

SH  SLOPE-  -0.43F  03 

N-POT , TEMP . (Kelvin ) 
Z=H£IGHT  (M)  Vert  «i*. 

P5 I =PS I 2 

PTK  SLOPE  -5.9VE  01 

N'LnTEMF  . STRUC .  <K*M-2/3  > 
Z* HEIGHT  <  M  )  VtM.Ans 
PSI =NONE 

CT.7  SLOPE  'NO  DATA 


PS  II  AT  Z 1 “ 
PST1  AT  /?« 
PSI2  AT  Zl- 
PSI2  AT  Z2* 


U  .054168 
0  .  0PB050 
0 ,035078 
0 . 016990 


BOUI  N  RATIO 
(nn  units) 
0.058 


C»  NFRAI.  CONSTANTS: 


MISCELL AN!  UUS 


VON  K ARMAN 

CHAV IT AT  ION 

PROF  II  ». 

PROF  11  E 

BUI  K 

BULK 

CONSTANT 

Aft:F l  F  R  AT  J  ON 

TUP  PPANDM 

TUR  SCHMIDT 

Sf  N  MEAT 

MOISTURE 

<  No  units) 

(M/sre  ;*) 

NUMBFR 

NUMI'F  R 

TRANf.F  (OFF 

1RANSF  GOFF 

0.4 

9. 7959 

0.74 

0 , 74 

0  92E  03 

t . 3?E -03 

AIR  DF  NS  J  T  t 
tKqmit 

1  2265 


GENERAL  MOTF'lr 

Accuracy  Imitation  exceeded  for  *ea*ure*»nt  oF  Profile  Slope  and/or  Partial  Derivat 
Computation  executed  by  insertion  of: 


AIR  SPI  (MIC  HI  At 
(Meal  >  k  q  K  e  1  i 
7  4 1  4Vf  02 


SHI -SH?'  ♦/-  081-3  Kq/Kg. 


WATER  LAt  HEAT  VAP 
1  1  T.  1  Kq  1 
5  9  0  08F  0  5 


(IlNIINUFr-  ()N  NFXT  PAT.F 
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RUN  NUMBtk 

MART  urn-. 
MART  DA  IE 


7905(180  1  30 
I  .  *6:41)  PM 
8  May  197V  (  OAT 


MARINE  SURE ACE  LAYER 
NR l  Hit  ROHETE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAt 


ESI  l  MAI  k  D  MUIHUMfc  lfcOROLOt.If  Al  PARAMETERS  AI  UN  METERS; 


PRINT  DATE;  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNEL Sj;  6/Mm 
DATA  AVERAGING  PERIOD;  30  Min 


AIR  TEMP. 

WIND  SPEED 

JEW  POINT 

f  f  MP .STRUC. 

BAR .PRES. 

BULK  UT  TEMP 

AIR -UT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V.POT-UT  TEMP 

(Cel  sivO 

t  Meter/ser  > 

( Cel s i us) 

(Kel . *M-2/3) 

(Millibar) 

(Celsi us ) 

(Kelvin ) 

(Kelvin) 

(Kel win) 

(Kelvin) 

12.82! 

9. 84 

8.70 

NO  DATA 

1011 .25 

13.608 

-0.707 

-0.689 

0.418 

0.516 

HEIGHT 

PUT  TEMP 

VIR .TEMP . 

V.PU1 .TEMP . 

ABS .HUMID . 

REL .HUMID. 

SPEC .HUMID. 

VAP .PRES  . 

S.VAH .PRES  • 

REF .INDEX 

(Meters ) 

(Celsi  US> 

(Celsi us) 

(Celsius) 

( Kq/n3 ) 

(Percent  > 

(Kg/Kg ) 

(Millibars) 

(Millibars) 

(Kel . *M-P/3> 

10.30 

12.919 

1  4  026 

14.124 

H.5Q2E-03 

75 . 99 

6-930E-03 

l 1 .221 

14.766 

NO  DATA 

KM  k  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  <FR IEHE  ET  AL,l978>: 


INEERRF  D 

xfABU.  nr 


MUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VERTICAL 

<*-UP ,~~DOUN) 

SCAl  INC  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

(•RAD  •  R  I CHAKDSON  NUMBER 
(♦  -Stab Ip,  --Unstable) 
(1.0 27  A l  GMH 

UELMElRlC  MEAN  HEIGHT 
(Meter)  GMH=<Zl»72M/2 
12.99 

Z/l  AT  GMH 
-  0  .  '134 

Z/L  AT  10  METERS 
II  .  026 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-3.867E  0? 


MOMFNTUM  FLUX 
<Nt/«2> 

-1 .52E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.23F-05 

LAT.HfAT  FLUX 
(Ud  1 ts/M2> 

1  .  05E  02 

SEN.  HE  AT  FLUX 
(Udtts/n2) 

1  .  02E  01 

SKY  AND  SOLAR  HEAT  FLUX 
<  Wa  f  ts/«£?> 

1 . 43E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/M2> 

I.29E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

3.521E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.798E  05 

SCAl  INC  POT.TCMP  . 

(Ke  Ivin) 

-2. 340E-02 

ROUCHNESS  LENGTH 
(Meters) 

1 . 431E-04 

DRAG  COFF.AT  10  METERS 
(D  men  si on less ) 

1  280E-03 


WITH  LONG.  VrLUCITT 
( Me  ter2/sec2 ) 

-1  24CE-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
4.232E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

0 . 2 J8E-0  3 


AIR  DENSITY 
(  K  g  /  n  3  > 

1 .2267 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4150E  02 

WATER  LA T.  HEAT  Vh.  . 
(ITcal  •  /Kg) 

5.9006F  05 

VAP . PRES . AT  WT  LEVEL 
(Mill  ibar  ) 

15.563 

ABS. HUMID. AT  WT  LEVEL 
(Kq/rt3) 

1  .  176E-02 

BAR. PRES. AT  UT  LEVEL 
( Mi  1 1 ibar ) 

1012.43 


BOWL  N  RATIO 
(no  units) 

0  .  098 


M*-  A  SURE  Ml  N  T  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
HIP  ROW  ARC  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES,  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or 


GRAD .R 1CH. 

Z/l 

MOMENTUM 

l  AT .HEAT 

SEN. HEAT 

SKY  RAD . 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  DM 

FI  UX 

FLUX 

FLUX 

FLUX 

FLUX 

RAT  ro 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

rtJEF 

159% 

157% 

105% 

161% 

132% 

10% 

129% 

293X 

52% 

;08X 

79% 

72% 

105% 

21)3% 

2  03% 

46% 

40% 

131% 

10% 

34% 

171% 

23% 

63% 

154% 

43% 

40% 

CONTINUED  BE IOU 


RUN  NIIMBi  R 
START  T I ME 
SI  APT  DATE 


7VU50B0 1 30 
1  :36;40  PM 
t*  Ma  y  1979  (DAY  128) 


MARINE  SURFACE  l AYER 
NR  I  MICROMETEUROLOGY 
SAN  NICOLAS  I  SI  AND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  * ALL  LHANNELS);  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


COMPOSITE  PHUE  IU  AND  BUI  K  AERODYNAMIC  OMUVED  PAR  AMT  f  f  R  VA(  iff  Wf  IGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWL  R  LIMIT  Of  T  Hr  CURPFSPONDINC.  ME  ASUREMF  N  T  UNCERTAINTY  INDICATED  IN  t  1. 

FLUX  PARAMETERS 

ST  ABU  I  T  Y  (  ♦1=UP  . --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  * • S  t  ab 1 e , •  Unstable) 
-0.016  t  0 . 021  AT  GMH 

»,►  UMF  TRIG  MEAN  HEIGHT 
(Meter)  GMH  =<21*72)1/2 
12.99 

Z/L  AT  GMH 
-0.021  [0.021 

Z/L  A I  10  METERS 
■0.016  [0.021 

MON, N -OBUKHOV  LENGTH 

(Meters) 

-6.216E  02 


MOMENTUM  FLUX 
(Nt/m2> 

-1  62E  01  1 6 . 0E  -021 

HUMIDITY  FI.IJX 
(Kq/sec  m2) 

3  9VE  -05  13  OF.  U61 

L  AT  .  HF  A  T  FLUX 
(Wat  ts/n2 ) 

9.07E  01  L  2 . 0 E ♦ 0 1  I 

SEN.  HEAT  FLUX 
( Ua  t  t*./n2 ) 

7.29L  00  [3. 0E *00) 

SKY  AND  SOLAR  HEAT  FLUX 
( Ua t  ls/«2  > 

1 . 43L  01  [ 2 . 0  E ♦ 0 l  1 

TIITAL  HEAT  BUDGET  FLUX 
(Uatts/n’’) 

1  221  0?  1  3 . 0 F.  ♦  0  1  1 

BOWEN  RAT  111 
(fir  units) 

0.083  11)  001 


FRICTION  VELOCITY 
( Meters/sec ) 

3  627k'- 01  (6.0E-02! 

SCALING  SPEC  hum  TO  . 

<  Kq/Kg ) 

EJ  .55 Of  -  05  13  .  OF -05  I 

SCAl  1NG  PUT  .  TEMP  . 
(Kelvin) 

-  I  ■  J92f"  -  02  12.0E-02  1 

ROUGHNESS  LENGTH 

<  Meter  s ) 

1  641E-04  l 6 . 0 E  - 0 5  I 

DRA(;  CUE  F  AT  10  MF  T ER S 

<  Meter  %  > 

>  JB.-I  VA  L4.0E  04  1 


DIIEERFNIE  BETWEEN  THE  PROFILE  AND  BU!  K  AERODYNAMIC  DFHIVlD  PARAMETER  VALUtS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  1  HI 
ABOVE  WEIGHTED  COMPOS  ITT  VALUE  OR  MEASUREMENT  UNCERTAINTY  VAl  Uf  (WHICH  F  Vr  R  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
l  IS TED  IN  PERCENT  DIFFERENT:  F  AND  ART  -tor  *; 


r.PAT-  .  R  ICH  • 

Z/L 

MOMINTIJM 

LAT  HI  AT 

SE  N  HI  AT 

SKY  BAD. 

TOTAL  MEAT 

BL1WFN 

FRICTION 

SCI .SPEC 

SCL .POT 

ROUGH 

DRAG 

Nil  AT  l,MH 

AT  IftM 

E  1  UK 

t  1  HX 

E  LUX 

)  i  ux 

E  l  UX 

RAT  TO 

VEL  OCITY 

HUMIDITY 

TEMP  . 

LENGT  M 

cnf  r 

4#,% 

44% 

10% 

1  fX 

40% 

0% 

17% 

25% 

3% 

20% 

38% 

18% 

1  'X 

END  OF  DATA  RUN 
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MARINE  SURFACt  '  AYER  HICROMETEORU1  0C1CAL  EXPERIMENT 


NAVAL  RESEARCH  I  AKORAIOKY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOGPHFRIC  RE  HEARTH  STA1  ION 
SAN  NT  COLAS  IS!  AND,  CALIFORNIA 

*  •  *  »  MICRllME  TF  UROL  OGICAL  DATA  «  *  «  * 


RUN  NUMBER : 
SI  ART  1  IME  : 
END  T IMF : 

START  DATE: 

790508020u 

2:  7:  0  PSI 
2:37:10  PSI 
8  May  19V? 

(DAY  120) 

PRINT  DATE  :  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  £./Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOMFNCI  ATURE  ;  1-HJPPFR  LEVEL  ,  2=L OWFR  L  tVEL 

ANALOG  CHANNFI  RAW  DATA 

( AVER AGF  VDC ) : 

No  .  0  0 

VOLT. REF. A 
6.205 

No  .  01 

TEMP .S1RUC. 
0.001 

No  02  Nc . 03 

1  TFMP .S1RUC.2  Dr  W  POlNTl 
0.001  4.616 

NO  .04 

DF.W  P0INT2 
4.893 

Nc  .  05 

WIND  SPEFD1 
5.169 

No  .  06 

WIND  3PFED2 

4 .983 

No. 07  No  03 

BAR  PkLS.2  SK Y  RAD 

4.676  -0.103 

Nc  .  09 

WIND  !>1R  . 
4.663 


No  .  10 

No  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No.  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOLTAGE 

MANUAI.  FLAG 

ZFRG  RFV . 

SPARE  A 

SCARF  B 

VOLT  .REE . 

B 

3.951 

3.874 

2 . 534 

0  .  1)01 

0  .  001 

0.001 

3.001 

6 . 205 

*  DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  FIELD  CAL 

IBRATION  AND 

WIND  SPEED 

ESCARPMENT 

CORRECTIONS : 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  1  AND 

DP  U  CAL 

DP;-f  CAL 

W1 1*1  CAL 

USH.C 

US2EL 

AIR  TEMP . 1 

AIR  TEMP.? 

HE IGHT /LENGTH 

PAT  H ( Meter* > 

(Volts) 

(Veits) 

(Veits) 

<  Ccef  f . ) 

( Coef  f .  ) 

1411  126963 

1421  128025 

0.157 

143 

-0  .  008 

-0.050 

0  .  00(1 

0 . 993 

0  .959 

«  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSL 

A T E D  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

Vfii  T  .  RF  F  .  DP  V 

VOLT . RE  r . Dr  V 

ZFRrj  RPF  DL  V 

AL  VULT  .)  LUX  AC.  1  Rf  Q.f 

l  l)X  Ac  VOLTAGE 

AC  FREQUENCY 

( No . sc an*  > 

( No . scans  > 

(No . sc  ans  > 

A( No . > .005V) 

BiNo . > . UC5V) 

(Nc . > . 0C2V) 

(No . >5V ) 

(Nc . MHz ) 

( VAC ) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

’.9.87 

«  OBSERVED  MICRUMETFOROl  OC.ICAI  PARAMETERS  (INCLUDING  I  HT  ABOVE  CAL.  AND  fSCARPMf  NT  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  I  NT  UNITS: 


AIK  1FMP.I 
(Celsius ) 

1 2 . 696 

WIND  SPFEDl 
( Meter /ser ) 
9.96 

DEW  POINM 
(Celsius) 
8.45 

TTMP  S1RUC . 1 
(Kel . *M-2/3) 

NO  DATA 

WIND  DIR 
< Dt*q  .  True  > 
304.2 

BAR .PRES. 1 
(hi  1 1  it»ar  > 

1 389 . 95 

CRY  RAD. 
•Watt/n2> 

1 .43E  01 

BUI  K  UT  TEMP 

(Celsius) 

1  3 . 595 

nt  AN  AIR  TEMP 

(Kelvin) 

285.90? 

AIR  TEMP  2 
(Celsius) 
12.803 

WIND  SPEEDS 
<  He  ter  /  set.  > 
9.38 

DEW  POINT2 
(Cel si  us) 
B.57 

TFMP .STRUC . ? 

( Kel . xM- 2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL > 
-0.49 

BAR .PRES .2 
(Millibar > 
1011.05 

*  CAI.CU1  AT  ED 

MICRUMETFURUlOGICAL  PARAMETERS: 

HEIGHT,  Z1 
<  He  ter  s ) 
18.35 

POT . TEMP . 1 

(Celsius) 

12.876 

VI R.  TEMP  .  1 

(Celsius) 

13.881 

V. POT, TEMP. 1  AKS. HUMID. 1 
(Celsius)  (Kq/n3) 

14.060  P.352E-03 

REI  .HUMID  .  1 
(Percen  t  ) 
75.33 

SPEC . HUMID . 1 
(Kg/Kg > 

6. B14F-03 

VAP .PRFS. 1 
(Millibar) 

1  1 .019 

S.  VAP .PRFS . 1 
(Millibar) 

1  4 . 626 

RFF. INDEX  1 
(Kel  .  xM-2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT.TLM2 .2 

(Celsius) 

12.893 

V1R .TFMP .2 

(Celsius) 

13.997 

V. POT. TFMP. 2  APS  HUMID. 2 
(Celsius)  (Kg/«3> 

14.087  H.485E-03 

RFL  HUM  ID. 2 
( Per cen t  > 
75.41 

SPEC. HUMID. 2 
(Kg/Kq  ) 
6.B68E-U3 

VAP .PRFS. 2 
(Mill ibar  > 

11  . 1  IB 

S. VAP. PRES. 2 
(Millibar  > 
14.744 

REF. INDEX  2 
(Kel . xM -2/3) 
NO  DATA 

»  CONTINUED 

BELOW 

RUN  NUMBFR: 
START  TIME! 
START  DATF : 


7905080200 
2:  7:  0  PST 
3  May  1979  (DAY  178) 


MARINE  SURFACE  I  AYER 
NHL  MtCROMETEOROLQCY 
SAN  NICOLAS  I SI  AND ,  CAL 


PRINT  DATE:  It  JUN  1V80 

DATA  SAMPLING  RAIE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NT  l  AT  URE  :  SUPPER  LEVEL,  2=LUWFR  l  EVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERUFO  AND  CALCULATED  V  A!  LIES  ( BUSINCFR  ,  1 973  >  : 


STABIl  IT Y 


FLUX  PARAMETERS 
(♦=UP,-=DOUN> 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROF  ILE  SI  OPES 
(♦■INCH. WITH  HEIGHT) 


GRAD.  RICHARDSON  NUMBER  MOMENTUM  FLl)X 

(♦“Stable, --Unstable)  if  /«?) 

0.015  AT  GMH  . .56E-01 


FRICTION  VELOCITY 
(Meters/sec  > 
3.566E-01 


GENERAL  FORM : DN/D7* 
l (N1-N2) J/lLn(Zl/72>* 
<Z1«Z2>1/21 


GENERAL  FORM N ' SL OPE- 
I (LnZl-PSI)- <LnZ2-PSI )]/ 
IN1-N21 


GEOMETRIC  Mf AN  HEIGHT 
(Meter)  GMH-( Z1 »Z2> 1/2 
12.99 

7/L  AT  GMH 
-0.020 

Z/L  AT  10  METERS 
-0 .015 

Z/L  AT  21 

*0 . 0*0 

Z/L  AT  22 
-0.014 

MUNtN-UBUKHUV  LENGTH 
( Meter  s ) 

6. 638E  02 


HUMIDITY  FLUX 
(Kq/sec  «2 ) 

2, BSE- U 5 

LAT.HEAT  FLUX 
(Wat  t  s/n2 ) 

7.04E  0] 

F.PN.HEAT  FI. I IX 
(Wat  »*/*2) 

5.95E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Mat  fs/n?) 

1  . 43E  01 

TOTAL  HFAT  BUDGET  FLUX 
(Hat  ts/n?) 

9.07E  01 


SCALING  SPEC . HUMD , 
(Kg/Kg) 

-6.321E-05 


SCALING  POT.  TEMP. 
(Kel vin  > 

-1  • 346E-0? 


ROUGHNFSS  LENGTH 
(Meter*) 

1  .  496E-04 


DRAG  COEF .  AT  10  MFTFRS 
(Dmensionless) 
l  5421  -OJ 


N'WIND  SPEFD  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ=  6 . 43E -  02 


N=SPEC . HUMIDITY  (Kg/Kg) 
Z- HE IGHT  (Meter*) 
DSH/DZ«=  -8.92E-06 


N-ROT . TEMP . (Kelvin) 
Z=HEIGHT  (Meters) 
DPT/DZ3  -1 . 84F-03 


N*WIND  SPEED  (M/sec ) 

Z -HE IGHT  (M)  Ver  t . Ax l * 
PSI*PSI1 

WS  SLOPE  -  1 . 12E  00 

N=SPEC. HUMIDITY  (Kg/Kg) 
Z*HE IGHT  < M )  Vert Axis 
PSI-PSI? 

SH  SLOPE =  -B.29E  03 

N*POT . TEMP . (Kelvin) 
Z-HE1GHT  (M)  Ver  t . A  * l * 
PSI-PSI? 

PTK  SI  OPE  =  -4.0 L'E  01 

N-LnTEMP .STRUC . (KxM-2/3) 
Z*HEIGHT  < M )  Ver 1  .Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl* 

psm  at  72- 

HOT?  A I  71* 
PS 1 2  AT  22 » 


0  092465 
0 . 0489 OR 
0  -  057086 
0 . 029H19 


*  GENERAL  CONSTANTS: 


BOWEN  RATIO 
(na  units) 

0  .  0B4 


MISCELLANEOUS 


VON  KARMAN 
CONSTANT 
(No  units) 
0 . 4 


GRAVITATION 
ACCEI  ERAT ION 
<H/**c  ?) 

9 . 7959 


PROFILE 
TUR . PRANOTL 
NUMBFR 
0.74 


PROF  II  E 
TUR .SCHMIDT 
NUMBFR 
0.74 


BUI  K 

SEN  HEAT 
TRANHF.COFF 
0 .92E-03 


BULK 

MOISTURE 
TRANSF . COEF 
1 . 32E-03 


AIR  DENSITY 
(Kq/a.3  ) 

1 .2263 


■  GENERAL  NOTVS: 

Accuracy  Imitation  exceeded  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
Conputation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal  ./Kg  Kel . ) 
2.4I40E  02 


SH1-SH2*  ♦/-  . 0BE -3  Kg/Kg. 


WATER  LAT.HEAT  VAP . 
( ITcal  ./Kg) 

5.901QE  05 


»  CONTINUED  ON  NEXT  PAGE 
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Run  NUMBER;  7905080200  MARINE  SURFACE  LAYER  PRINT  DATE :  It  JUN  1V80 

START  TIME:  2:  7:  0  PST  NRL  MICROMETEUROLOGY  DATA  SAMPLING  RATE  <ALL  LMANNU.Sl.  tj/Mm 

START  DATE!  8  Hay  1979  (DAY  128)  SAN  NICOl AS  ISLAND,  CAL  DATA  AVERAGING  PERIOD  30  Hin 

ESTIMATED  HICROMETEORGLDGICAL  PARAMETERS  AT  TFN  METERS: 

AIR  TEMP.  WIND  SPEED  DEW  POINT  TEMP . STRUC .  BAR. PRES  BULK  WT  TEMP  AJR-WT  TFMP  POT-WT  TEMP  VIR-uT  TEMP  V  PQT-WT  TEMP 

(Celsius)  <Meter/see>  (Celsius)  < Kel  .  »M-2/3)  (Millibar)  (Celsius)  (Kelvin)  (Kelvin)  (Kelvin*  (Kelvin) 

12.790  9.45  8.55  NO  DATA  1010.9b  13. 595  -0  805  -0  707  C  .  388  0.486 

HEIGHT  POT. TEMP.  VIR.TEHP.  V.POT.TEMp.  ABS. HUMID.  REL. HUMID  SPEC  HUMID  VAP  PVFb  .  5.VAP  PRES-  REF  1 NDEX 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/n3)  (Percent)  (Kg/Kq>  (Millibars)  (Millibars)  (Kel  *M-2/3> 

10.00  12.888  13.983  14.081  B.416E-Q3  7540  6.862L-03  11.107  14731  NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1970), 

INFERRED  FLUX  PARAMFTFRS  INFFRRED  INFERRF  D  MEAN  "ERT1CAL 

STABILITY  (♦-UP/— DOWN)  SCALINC  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD.RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

(♦-Stable, -^Unstable) 

<Nt/n2> 

<  Meters/sec  > 

( Me t er2/ser  2  > 

-0.031  AT  GMH 

-1 . 37E-01 

3.347E-01 

-l . 120E-01 

GFOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUM I D I 1 Y 

(Meter)  CMH»<71«*Z2>l/2 

(Kg/sec  *2) 

(Kg/Kg) 

(Meter  Kg/sec  «3) 

12.99 

4. 13E-05 

-1  012E-04 

4 . 155E-05 

Z/L  AT  GMH 

LAT.HEAT  FlUX 

SCAL INC  POT . TEMP . 

WITH  POT . TEMPERATURE 

-0 . 039 

(Watt*/*2) 

(Kelvin) 

( Meter  Kel . /sec  ) 

Z/L  AT  10  METERS 

1.03E  02 

-2.435E-02 

8 . 149E-03 

-0.030 

f*f  N  .  HEAT  FLUX 
(Uatt*/n2> 

ROUCHnESS  LENCTH 
(Metere) 

MON IN -OBUKHOV  LENGTH 
(Metere) 

1 . 01E  01 

1 • 195E-04 

-3.358E  0? 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/n2) 

1  43E  01 

DRAG  COEF.AT  10  MFTERS 
(DiMen«i onless) 

1 .234E-03 

TOTAL  NEAT  BUDGET  FLUX 
( Wat ts/«2) 

1.27E  02 

BOWEN  RATIO 
(no  unite) 

0.098 


AJR  DENSITY 
<  Kq/n3 ) 

1 .2266 

AIR  SPECIFIC  HEAT 
(  I  Teal . /Kq  Kel . ) 
24148E  02 

WATER  LAT.HEAT  VAP. 

( ITcal . /Kq ) 

5.9008E  05 

VAP  PRES  AT  WT  LEVFL 
(MU  libar  ) 

15.545 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  175E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1012.16 


MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AFRDDYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tor-V 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT  MEAT 

F  UX 

SEN. HFAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL.SPEC 

HUMIDITY 

SCL.POT. 
TEMP  . 

ROUGH. 

LENGTH 

DR  AC 
CDEf 

142X 

142X 

110X 

163X 

111X 

10X 

126X 

274  X 

55X 

1CBX 

56X 

75X 

1  1  ox 

20 1 X 

20 IX 

46X 

40X 

129X 

10% 

34X 

169X 

23X 

63X 

152X 

43X 

40% 

CONTINUED  BELOW 


RUN  NUMBER  7905080200  MARINF  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME.  2:  7:  0  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  8  May  1979  (DAY  128)  SAN  NICOLAS  ISIAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MFASUREMENT  UNCERTAINTY  INDICATED  IN  I  1 

FLUX  PARAMETERS 

STABILITY  (+=UP,— DOWN)  SCALINC  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(-^Stable, --tUnstable)  <Nt/M2)  (Meters/sec) 

-0.022  10. 021  AT  GMH  -1.43E-01  C6.0F-021  3.412F-01  [6.0E-C2] 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID, 

(Meter)  GMH«(Z1«72> 1/2  (Kg/sec  n2>  (Kg/Kg> 

>2.99  3.9UL-05  I8.QE-Q6)  -8.793E-05  [3.0E-051 

LAT.HEAT  FLUX  SCALING  POT. TEMP, 

(Wat  t»/n2)  (Kelvin) 

9.63E  01  [ ? . QE<  Q 1  1  -1.64QE-02  I2.0E-Q2) 

SEN. HEAT  FLUX  ROUGHNFSS  LENCTH 

(Wat  t*/«2)  ( Meter  a  > 

7.87E  00  13 .  Of +  00 )  1.305E-04  (6.0F-0M 

SKY  AND  SOLAR  HEAT  FLUX  DRAG  COF F . AT  10  MFTERS 
( Wa  1 t*/«2 )  <  Meter  » ) 

1  .43E  01  ( 2 . OE^O 1  1  1 • 3 3 1 1  03  14.0E-041 

TOTAL  HEAT  BUDGET  FLUX 
(Watt* /mP) 
i  . 19F  02  I  3 . Of ♦Q 1  1 

BOWEN  RATIO 
(no  unite) 

0  093  ( 0 .081 


DIFFERENCE  Bf  TWEEN  TH»  PROFILF  AND  BULK  AFROPYNAMIC  DIRIVF0  PARAMETER  VALUES  AS  COMPUTED  VIA  THt  STANDARD  DEVIATION  FROM  UTMLR  TH) 
ABOVE  WFTGHTED  COMPOSITE  VALUE  OR  MfASURFMFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOI  UTC  VALUF  IS  LARCFR).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-*: 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD.  TOTAL  Hf AT  BOWEN  FRICTION  SCL.SPEC  SCI  . POT  ROUGH.  DRAG 

NO. AT  GMH  AT  l  DM  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  UMP  lENCTH  COIF 

37*  J3X  7X  20X  26X  OX  18X  8X  3X  21X  SOX  1?X  > -'X 


Z/L  AT  GMH 
-0.02B  10.021 

Z/L  AT  10  METERS 
-0.021  10.021 

MON IN -OBUKHOV  LENGTH 
(Metere) 

-4.724E  02 


END  OF  DATA  RUN 
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MARINE  SURFACE  l AYER  MICRQME TFQROLOGICAL  EXPERIMFNT 


NAVAL  RESEARCH  LABORATORY 
A  I MOSPHER IC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAI  XFORNIA 

*  «  *  •  HICRUMETFURQl  OGICAL  DATA  •  »  «  * 


RUN  NUMBER : 

7905080230 

PRINT  DATF  : 

11  JUN  1980 

STAR!  lint: 

2 i 37: 20  PSI 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

fM  TIME: 

i:  7:30  PSI 

DATA  AVEKAGINC  PERIOD:  30 

Min 

START  DATE: 

B  Hay  19V? 

(DAY  1  ?:3 ) 

NOMENCI  A 1  UR t  : 

1  =  UPPFR  LEVEL,  2* LOWER  LEVEL 

»  A  NA)  OG  CHMNl  1  RAU  DATA 

(AVERAGE  VDC ) 

No  .  00 

NO  .  0  1 

No  .0? 

Nt  .03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

Nc  .  06 

No  .  09 

VUL I .REF  .A 

IEMP .SIKUC. 

1  1FMP.STRUC. 

2  DtU  POINT  1 

DEW  P01N12 

WIND  SPFED 1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIT. 

O.205 

0.001 

e .  ooi 

4.880 

4 . 953 

4.543 

4.424 

4.667 

-0.103 

4.665 

Na .  1  0 

Ho.  11 

No  .12 

No  .  13 

No.  14 

No.  15 

N  o  .  1  6 

No  .17 

BULK  Wl  It  MB  AC  EKEQUTNC 

Y  AC  VOL  1 AGE 

MANUAL  FI  AC 

ZERO  REF . 

SPARE  A 

SPARE  B 

VOL  T .REF . B 

1 .  •/■»? 

3 . 076 

2 . 534 

0.001 

0.901 

0.001 

0.001 

6.205 

*  DILI IAL  CHANNLL  RAU  DATA 

( AVERAGE  )  : 

ESCARPMFNT  DATA,  FIELD  CAI 

I  BRAT  ION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

N»  .  1 

No  .  2 

UPWIND  NEAR 

UE'UJND  1  AND 

DPI!  CAL 

DPI’)  CAL 

WTBFCAL 

WSlEC 

US2EC 

AIR  TLMi  .  1 

AIR  ItMP.? 

HEIGH! /LENGTH 

PATH! Meters) 

(Volts) 

(Volts) 

(Volts) 

(Cceff . > 

(Coeff . ) 

141  S  Kit6.'»3 

1421  127698 

0.157 

138 

-0 . 008 

-  0 . OSD 

0 . 000 

0 .993 

0  .959 

*  SYSTEM  HO US 

LKFEPINU  PARAMEIEKS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MaNUAI  FI  AG 

ERROR  COUNI 

DATA  BASF. 

VOL I  .REF'.DFV 

VOLT .REF .DEV 

/FRO  REF  .DEV 

AC  VUt  T  .EL.iX 

AC  FRFQ.FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No . scan-) 

(No . scans) 

(No . scans) 

A ( N  o  .  > .005V) 

B ( Nc . > .005V) 

(Nc . > .002V) 

(No . >5V ) 

(No . MHz ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.3 

59.08 

*  OBSERVED  rtlCKUME TEOSOl  OCICAI  PARAMFTERS  (INCLUDING  THF  ABOVE  CAI  , 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  5IMP.1 

WIND  CPEED1 

DEU  POINT l 

TEMP . STRUG . 1 

U 1 ND  DIR. 

BAR .PRES. 1 

SKY  RAD. 

BUI  K  UT  TEMP 

MFAN  AIR  TEMP 

(Celsius  > 

<  Me ter /sec ) 

(Celsius) 

(Kel . xM  -2/3) 

(Deq .True) 

(Millibar ) 

( Wat  t/m?  > 

(Celsius) 

(Kelvin ) 

! 2 . / 63 

3. 7fc 

8.03 

NO  DATA 

30  3.6 

1 009.82 

1 .43E  01 

1 3 . SB6 

285. B77 

AIK  TEMP. 2 

WIND  SPEED? 

DE  U  POINT? 

Tt'MP  .  STRUC .  2 

TIDE  TABLE 

BAR .PRES. 2 

<  Ce  1  s  l  ur,  > 

(rieier/s  *c  ) 

(Celsius) 

(Kel .xrt-?/3> 

(Meter  MSL  > 

( Mi 1 1 ibar > 

12.770 

8.34 

8.90 

NO  DATA 

-0 .41 

1010.9? 

*  IVMCUI  ATf  D 

M 1 CR UHL TE UROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POI .TEMP . 1 

VIR . TFHP . 1 

V. POT. TEMP. 1 

ARS. HUMID. I 

RE  L . HUMID . 1 

SPEC  HUMID. 1 

VAP .PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  1 

iiiet»*rs> 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/«3> 

(Percent ) 

(Kq/Kg  > 

(Mill ibar ) 

(Millibar) 

(Kel .xM-2/3) 

1  a  35 

...843 

13.879 

14.058 

8.571E-03 

77.47 

6 . 993F-03 

1  1 .305 

14.593 

NO  DATA 

H»-  ILHT  ,  Z? 

PIJ I .  TE.MP  .  2 

VIR .TEMP .2 

V. POT. TEMP .2 

APS . HUMID . 2 

REL . HUM l D . 2 

SPEX  . HUMID . 2 

VAP .PRES. 2 

S . VAP , PRES.  2 

REF. INDEX  2 

(meter* ) 

•Celsius) 

(ITelsius) 

(Celsius) 

<Kg/n3> 

<  Percen  t ) 

(Kg/Kq) 

(Mi llibar ) 

(hi  1 1 ibar ) 

(Kel . xM-2/3 ) 

9.20 

12.860 

13.991 

14.081 

O.614E-03 

77.27 

7. 023E-03 

1 1  . 367 

14.71 1 

NO  DATA 

*  CONTINUED  BClUW 


RUN  NUMSE  R  : 
START  Tlrtl  . 
START  DATE: 


7V  05000230 
2:37:20  PSI 
8  Ha y  197V  (DAY  1?R> 


MARINE  SURFACE  »  AYER 
NRL  MICROME  TFPROLOGY 
SAN  NICOLAS  1ST  AND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNFLS) :  6/ Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  ATURE  :  1  =  UPPER  LEVEL,  2-LOUER  LEVEL 


*  PROFILE  CAI  CLIi  ATKJN3  BASED  ON  ABOVE  OBSERVFD  AND  CALCULATED  VALUES  (BUSINGFR ,  1973)  : 


STAR  II  IT  Y 


FLUX  PARAMETERS 
(+=UP, --DOWN) 


SCALING  PARAMFTFRS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  ( t-INCR .WITH  HEIGHT) 


T  RAD  .  R  T  LHARD'-JN  NIIMBFR 
(♦-S»ab\*?,~-linstabl**> 

0 . 029  AT  CMH 

GFiiiitiR  rr;  m*  an  hmght 

( Metfr )  GMH=< Z I *72) 1/2 
12.99 

f/V  A 1  GMH 
0  .  037 

//L  AT  1 0  Ml  TLBS 
-0 . 028 

Z/L  AT  Zl 
-  i) .  'I  i  * 

7/1  AT  /2 
0.026 

MON IN -OBUKHOV  LFNGTH 
< Meter  s ) 

3 .  '.36E  02 


MOMTNTUM  FLUX 
(Nt/w2> 

-8.99F -02 

HUMIDITY  FLUX 
(Kq/sec  n?) 

2 .23F.-01 

LA  T  .  HF AT  FLUX 

<  Wa  t  t*/n2 ) 

5.511  01 

SFN.HEAT  FI  I IX 
(Wat  ts/r*2) 

4.74E  00 

SKY  AND  SOLAR  HF  A  T  FLUX 

<  Ua 1 1  s/n? ) 

1  43E  01 

TOTAI  HFAT  BUDGF  T  FLUX 
(Wat  t*/n2) 

7.42E  01 


FRICTION  VFLOC1TY 
(Meters/sec  > 
2.7C8E-01 

SCALING  SPEC . HUMD . 
(Kg/Kq ) 

6.715E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

•  1  .410E-02 


R0UGHNFS5  LENGTH 
(Meter* ) 
5.485FOO 


DRAG  COLF .  AT  10  MFTERS 
(Dimensionless) 

i .  inn  03 


CFNFRAL  FORM : DN/DZC 
I ( N 1 -N2) J/TI  n<Zl //?>* 
( Zl *Z2 ) 1 /2 1 

N*  W  I ND  SPEED  (M/sec  ) 
Z-HEICHT  (Meters) 
DUS/DZ*  4.66E-02 


N^SPEC. HUMIDITY  (Kg/Kq) 
Z*HF.IGHT  (Meters) 
DSH/DZ*  -B.92E-06 


N-POT. TEMP. (Kelvin) 
Z*HEIGMT  (Meters) 
DPT/DZ*  -1 . 87E-03 


GENERAL  FORM : 'N'SLOPE- 
I  (LnZI-PSI  >-(LnZ2-PSI>  1/ 
INI -N2 ) 

N-W1NO  SPFED  (M/sec) 
Z-HEIGHT  < M )  Vert. An* 
PSI-PS11 

WS  SLOPE  *  1 . 4BF  00 

N-SPEC  HUMIDITY  (Kg/Kg) 
Z-HFIGHT  (M>  Ver t .Axis 
PSI=PS12 

SH  SLOPE-  -8.05E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  <M)  Vert  .  An* 
PSI-PSI2 

PTK  SI  OPE*  -3.B3E  01 

N-LnTEMP .STRUC. (K«M-2/3> 
Z*NEIGHT  <M>  Vert. An* 
PSI -NONE 

CT?  SLOPE-NO  DATA 


PSII  AT  Zl* 
PSI  I  AT  /?-* 
PSI2  AT  ZI¬ 
PS!?  AT  /?*■ 


0 . 159912 
0 . D  875  4  6 
0  .  10  039(1 
(1  .  053977 


BOUt N  RATIO 
(no  units) 

0 . 086 


*  CFNFRAL  CONSTANTS: 


MISCELLANEOUS 


VflN  K ARMAN 
CONSTANT 
(No  units) 
0 . 4 


GRAVITATION 
ACCEI  ERATION 
(M/ver  2) 

9 . 7959 


PROFILE 
TUR . PRANDTl 
NIIMBFR 
0 ,74 


PROF  1 1  E 
TUR. SCHMIDT 
NUMBER 
0.74 


BUI  K 

SLN  MEAT 

TRAN'ir  cnrr . 

0 .92E-03 


BULK 

MOISTURE 
TRANSF  .COFF  . 
1 . 3?E-03 


AIR  DENSITY 
<  Kg/m3  > 

1 . 2262 


*  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( iTcal . /Kg  Kel  .  ) 
2.4151E  02 


SHt  3H2-  *V  . OOr-3  Kq/Kq. 


WATER  LAT.HEAT  VAP . 
(ITcal  /Kg) 

5  9012E  05 


«  CONTINUED  ON  NT  X T  PAGE 
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RUN  NUMBER 
START  7  IMF 
START  DATF 


7905080230 
2:37:20  PST 
8  Hay  1979  < DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEGROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  rt l LR UHE IF L)R OLOG 1  CAL  PARAMETERS  AT  TF.N  METERS: 


AIR  TFMP  , 
(Celsius) 
12.757 

HEIGHT 
<  Meter s ) 
10.00 


WIND  SPEED  DEW  POINT 
(Heter/sec)  (Celsius) 


POT . TEMP . 
(Celsius) 
1 2 . 855 


VIR . TEMP . 
(Celsius) 
13.977 


TEMP . STRUC .  PAR. PRES. 

( K@I  . xH-2/3 )  (Millibar) 
NO  DATA  1010.82 

V. POT. TEMP.  APS. HUMID. 
(Celsius)  (Kg/*3> 
14.075  B.6Q9E-03 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TEMP  AIR-UT  TEMP  POT-UT  TEMP  VIR-WT  TEMP  V.POT-UT  TEMP 


(Celsius) 

13.586 

REL .HUMID. 
(Percent ) 
77.29 


(Kelvin) 

-0.829 


(Kel v in ) 
-0.731 


SPEC. HUH ID.  VAP. PRES. 


(Kelvin ) 
0 . 391 


S.VAP .PRES.  REF. INDEX 


(Kg/Kg) 

7. 020E-03 


(Millibars)  (Millibars)  (Kel . kM-2/3 > 


10.00  12.855  13.977  14.075  B.6Q9E-03  77.29  7.020E-03  11.360 

BUI  K  AERODYNAMIC  CALCUl ATIONS  BASED  ON  ABOVE  ESTIMATED  VALUFS  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


CRAD. RICHARDSON  NUMBER 
(♦-St able, --Unstable) 
*0.046  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-< Z1*Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.057 

Z/L  AT  10  METERS 
-0 . 044 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-2 . 299E  0? 


FLUX  PARAMETERS 
(♦■UP,— DOWN) 


MOMENTUM  FLUX 
(Nt/*2> 

-1 . 02E-01 

HUMIDITY  FLUX 
(Kg/sec  *2) 

3 . 47E-05 

LAT.HEAT  FLUX 
(Uatt»/«2) 

8 . 56E  01 

SfN.HEAT  FLUX 
(Watts/*2> 

9.48E  00 

SKY  AND  SOLAR  HEAT  FLUX 
<Uatts/*2> 

I .43E  O! 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/*2> 
l .09E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

2.888E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9 . 78BE-05 

SCALING  POT. TEMP. 
(Kelvin) 

-2.647002 

ROUGHNESS  LENGTH 
(Meters) 

6 ■ 981E-05 

DRAG  COFF.AT  10  METERS 
(Dimension less  > 

I . I 84E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Meter2/sec2> 

-8.338E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  m3) 


WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
7.643E-Q3 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3  > 

1 . 2264 

AIR  SPECIFIC  HEAT 
< ITcal . /Kg  Kel . ) 
2.4152E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg ) 

5. 90 JOE  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.533 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3 ) 

1 . 174E-02 

BAR. PRES. AT  WT  LEVEL 
(Mi  1 1 ibar  ) 

1012.02 


BOWEN  RATIO 
(no  units,) 

0.  Ilf 

*  MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  RDW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPFC 

SCL.POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

162% 

16251 

134% 

176% 

124% 

10% 

131% 

300% 

67% 

110% 

57% 

87% 

134% 

ive% 

198% 

46% 

41% 

126% 

10% 

34% 

167% 

23% 

64% 

1  49% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905080230 

START  TIME:  2:37:20  PST 

START  DATE:  8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fc/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  I HE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  ) : 


FLUX  PARAMETFRS 
(♦*UP,-*DOWN> 

MOMFNTUM  FLUX 
(Nt/*2> 

-9.91E-02  16.0E-021 

HUMIDITY  FLUX 
(Kg/sec  «?> 

3.23E-05  1 8 . 0E-061 

LAT.HEAT  FLUX 
( Watts/*2) 

7.99E  01  12.0E+011 

SEN . Hf AT  FLUX 
(Watts/*?) 

7 . OOF  00  13.QE*00] 

SKY  AND  SOLAR  HEAT  FLUX 
<  Wa  1 t  s/*2  > 

1 .43b  01  [2. 0E  +  C1  1 

TOTAL  HFAT  BUDGET  FLUX 
(Watt*/*?) 

1  .Q?F  02  13.0E  +  01  I 

BOWEN  RATIO 
(no  units) 

0.102  tt).  081 


DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMF TFR  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THT 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  IARGFR).  ALL  VALUES  ARE 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-*: 


GRAD. RICHARDSON  NUMBER 
( ♦-St  able, -- Unstab  1 e ) 
-0.037  10.021  AT  CMH 

GFUMETRIC  MFAN  HEIGHT 
(Meter)  GMH-(Z1*Z2) 1/2 
12.9? 

Z/L  AT  CMH 
-0.046  [0. 021 

Z/L  AT  10  METERS 
-0,035  TO. 021 

MON1 N-OBUKHOV  LENGTH 
(Meters) 

-2.B47E  02 


SCALINC  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec  > 

2 . B42E-0 1  ( 6 . 0E-O2J 

SCALINC  SPEC . HUM  I D , 
(Kg/Kg) 

-8 . 657F-05  l 3 . OE-05 ) 

SCALINC  POT. TEMP. 
(Kelvin) 

-1 . 753E-02  [2.DF-02] 

ROUGHNESS  LENGTH 
( Meters ) 

6.485E-05  16. OE-05] 

DRAG  COFF.AT  10  MFTERS 
<  Me  t  er  s ) 

1  .  18- If  -03  (4. 0E  -04  1 


GRAD. RICH.  7/1 
NO  AT  CMH  AT  1 0M 


MOMENTUM  l  AT .  HF  AT  SfN.HEAT  SKY  RAD.  TOTAI.  Hr  AT  BOWEN  FRICTION  SCL.SPEC  SCL.POT.  ROUGH.  DRAG 

FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF . 


•  END  OF  DATA  #»Wf 


MARINE  SURFACE  LAYER  MICROMF TEOROl OGICAL  EXPERIMENT 


NAVAL  RfSFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHFHiC  RESEARCH  STATION 
SAN  NICOLAS  ISl  AND,  CA!  IFORNIA 

•  •  •  *  M I HR OME  TEOROL OGICAL  DATA  *  *  «  » 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905080300 
1:  7:40  PSf 
3:37:40  PST 
9  May  1979  (DAY  123) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/Min 
DATA  AVERAGING  PFRJOD;  30  Min 
NOMENCLATURE:  1=UPPFR  LEVEL,  2*LOUER  LEVEL 


ANAI OG  CHANNFl  RAU  DATA  (AVERACf  VDC): 


NO  00 

VOLT . RFF . A 
6.205 


No. 01  Nc.02  Nc.03 

TF KP. STRUC. 1  TEMP . STRUC . 2  DEW  POINT  1 
0.000  0.001  4.830 


No  .  04 

DEW  P01N12 
4.948 


No  .  05 

WIND  SPEED J 
4.484 


No  .  06 

WIND  SPEEDS 
4.378 


No. 07  No. GO 

BAR  PRES. 2  SKY  RAD. 
4.659  -0.103 


No . 1 0  No . 1 1  No . 12 

BULK  UT  TEMP  AC  FRFQUl-NCY  AC  VO:  TACE 
3 . 9 JIB  3  .  H73  2 . 535 


No. 13  No. 14 

MANUAL  FLAG  ZERO  REF. 

0.001  0.001 


No  .  15 
SPARF  A 
0 .001 


No  .  1  6 
SPARE  B 
0 .901 


No  .  17 

VOLT .RFF  .  B 
6 . 205 


DIGITAL  CHANNFL  RAW  DATA  (AVERACF*: 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORREf  TIUNS; 


No . 1  No . 2 

AIR  TEMP  .  1  AIR  TEMP . 2 

Mil  1 26740  1421  127762 


UPWIND  NEAR  UPWIND  I  AND  DP  If  CAL 
HKIGHT/l.ENGTH  PATH(Meters)  (Volt*) 
0.157  132  -0.008 


DP7FCAL 
( Vc Its) 
-  0 . 051) 


WT  BF  CAL 
(Veits) 
0.900 


WS1FC 
(Coeff  ) 
0 . 993 


SYSTEM  HOUSFKF  EP ING  PARAMETERS  TRANSLATED  INTO  ENCINFL  R  INI'.  UNITS; 


MANUAL  FI  AG  ERROR  COUNT  DATA  BASF 
(No. scans)  (No. scans)  (Nc. scans) 
0  0  180 


VOLT . RFF . DEV  VOLT. RFF .DFV  7PRO  RFF.DLV  AC  VULT.FLUX 
A( No . > . 0 65V )  B( No . > . 005V)  (Nc.).0C2V>  (Nc . >5V) 

0  0  0  0 


AC  FREQ. FLUX 
(No  .  MHz  ) 

0 


AC  VOLTAGE 
(VAC) 

115.3 


No  .  09 
WIND  DIR. 
4.657 


WS2EC 
(Cceff  .  ) 
3  .959 


AC  FPEWUENCY 
(Hz  ) 

59 . 87 


OBSERVED  MICROMF  TEOROl  OGICAt  PARAMETERS  (INI'IUDING  THE  ABOVE  CAL.  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1FMP.J 
(Celsius ) 

12 . 675 

WIND  OPE  EDI 
( Meter/sec ) 
8.65 

DEW  POINT 1 
(Celsius) 
8.83 

TFMP .3IRUC. 1 
(Kel . xM-2/3> 

NO  DATA 

WIND  DIR . 

( Deq .True) 

39  3.3 

BAR .PRES. 1 
(Mi  I) ibar  ) 
1009.69 

SKY  RAD. 

(Wat  t/n?) 

1 . 43E  01 

BUI  K  WT  TEMP 
(Celsi us) 

1 3 . 58? 

MEAN  AIR  TEMP 

(Kelvin) 

285.6U6 

AIR  TEMP. 2 
(Celsius) 
12.776 

WIND  SPEED2 
( Me ter /sec ) 
8.26 

DFW  P0INT2 
(Cels  t  us ) 
8.87 

TFMP .STRUC.? 

(Kel  .  xM-.?/3> 

NO  DATA 

T IDF  TABLF 
(Meter  MSL) 
-0 . 3? 

BAR .PRES. 2 
(Millibar > 
1010.78 

CALCUI  ATED 

MI CROMETE UROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT . TEMP , 1 

(Celsius) 

12.855 

VIR .TFMP . 1 

(Celsius) 

13.890 

V. POT. TEMP. 1  ARS. HUMID. 1 
(Celsius)  <Kq/m3  > 

14.070  8.571E-03 

RFi  .HUMID. 1 
(Percent ) 

77 . 43 

SPFC. HUMID, 
(Kq/Kq  ) 
6.994C-03 

,  1  VAP. PRES. 1 
(Millibar) 

1 1 .306 

S. VAP .PRES. 1 
(Mill xbar  ) 
14.602 

REF. INDEX  l 
(Kel . xM-2/3) 

NO  DATA 

HEICHT,  72 
<  Meters) 
9.20 

POT . TEMP .2 
(Celsi us> 
12.866 

VIR  .TEMP  .2 

(Celsius) 

13.995 

V. POT. TFMP. 2  ABS.HUMID.2 
(Celsius)  (Kq/m3> 

14.085  H.595E-03 

Rf  L .HUMID. 2 
(Percent  ) 

77. 0B 

SPEC. HUMID. 
(Kg/Kq  ) 

7. DOVE-03 

,2  VAP  PRLS.2 
(Millibar ) 
11.342 

S . VAP . P RES. 2 
(Millibar ) 
14.715 

REF. INDEX  2 
(Kel . xM-?/3) 
NO  DATA 

CONTINUED  BE l  OW 


RUN  NUMBFR; 

79050R0300 

MARINE  SURFACE  LAYER 

START 

TIMF: 

3:  7:40  PST 

NRL 

MICROMETEOROL OGY 

START 

DATE  : 

8  May  1979  (DAY  128) 

SAN 

NICOLAS  ISLAND,  CAL 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PFRIOD:  3C  M)n 

NOMENCI  ATURE :  1 -  UPPER  LEVEL,  2* LOWER  LEVEL 


PROFILE  CAI  CIU  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CULATED  VALUES  (BUSINCFR , 1973) : 


START I ITY 


FLUX  PARAMETERS 

PROFll  E  SLOPES 

(♦=UP ,*=DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦= INCR -WITH  HEIGHT) 

CRAD  RICHARDSON  NUMBER 
( **Suhl*,-  Unstable) 
-0.023  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z  t  »Z2  > I /? 
12.99 

7/L  AT  GMH 
0.030 

Z/L  AT  10  Mf  TERS 
-0.023 

Z/L  AT  Zt 

-0 . O'M 

7/L  AT  72 
-0.021 

MONIN -OBUKHOV  LENGTH 
(Meters) 

-4 , 372E  02 


MOMENTUM  FLUX 
<N  t/n2> 

-7.58E -02 

HUMT0ITY  FLUX 
(Kq/sec  n?) 

2 . 0  2E -  0  5 

LAT  .HEAT  FLUX 
(Watt  s/n2 ) 

5.  ODE  01 

SF  N .  HEAT  FI  MX 
(Ui  1 t*%/n2 ) 

3.00E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/nP) 

I  43E  01 

TOTAL  HEAT  BUDGF  T  FLUX 
(Watts/n?) 

6.73E  01 


FRICTION  VUOCITY 
< Meters /sec  > 

2. 486F-0 1 

SCALING  SPEC . HUMD . 
(Kg/Kg  > 

6.6301.-05 


SCALING  POT.  TFMP . 
( Kel win) 

9.739E-03 


ROUGHNESS  LENGTH 
(Meters) 

3  937E-05 


DRAG  COEF .  AT  1C  MFTERS 
( I>i  tension  les  i) 

1  .  U2S»  0  3 


CFNFRAL  FORM : DN/DZ= 

I (NI-N2) l/II  n < Z1 /Z2 >• 
(Z1«Z2)1/21 

N-W1ND  SPEED  (M/sec) 
Z*HE IGHT  (Meters) 
DWS/DZ*  4.36E-02 


N=SPFC. HUMIDITY  (Kg/Kg) 
Z-HFTGHT  (Meters) 
DSH/DZ3  -8.92F-06 


N-POT .TEMP . (Kelvin ) 
Z*HE IGHT  (Meters) 
DPT/DZ-  -1 . 31 E-03 


GENERAL  FORM : ' N ' SLOPE= 
l (LnZl-PSI)-(LnZ2-PSI )  1/ 
(N1-N21 

N^UIND  SPEED  (M/sec ) 
Z*HEIGHT  < M >  Vert. Axis 
PS1  *PST  1 

WS  SLOPF=  1 . 61 E  00 

N=SPEC .HUMIDITY  (Kg/Kg> 
Z-HF I GHT  ( M )  Ver  t . Ax i s 
PSI=PSI2 

SH  SLOPE  *  -8. 1 4E  03 

N-POT . TEMP . (Kelvin ) 
Z*HEIGH7  (M)  Vert. Axis 
PSMPSI2 

PTK  SLOPE  *  -5.55E  01 

N*LnTEMP .STRUC . (KxM-2/3) 
7-HEIGHT  (M)  Vert .Ax it 
PS I -NONE 

CT?  SLOPE^NO  DATA 


PM  I  AT  Z 1  = 
PSll  AT  72- 
PSI2  AT  71- 
PST2  AT  72- 


0  .  133532 
0.072157 
0 .083313 
0,044297 


BOWEN  RATIO 
<nt>  units) 

0 . 060 


QNFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 . 4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 

9 . 7959 


PROFILE 
TUR . PRANDTL 
NUMBt  R 
0.74 


PROFll  E 
TUR  SCHMIDT 
NUMBER 
0.74 


BUt  K 

STN  Hf  AT 
TRANSF  t  flFF 
0  92F-03 


BULK 

MOISTURE 
TRANSF  . COFF . 
1  32E-C3 


AIR  DENSITY 
(Kg/*3  > 

1 .2260 


GF NEPAL  NOTES : 

Accuracy  limtaticn  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPf  C1F1C  HEAT 
( ITcal  ./Kg  Kel . > 
2.41ME  02 


SHI -SH2s  ♦/-  08F -3  Kg/Kg. 


WATER  LAT . HEAT  VAP . 
( 1 Tc  a  )  .  /Kq  ) 

5.90  12E  05 


CONTINUED  ON  NEXT  PACE 


362 


RUN  NUMBER:  7903001)30  0  MARINE  SURFACE  LAYFR 

START  TIME:  3:  7:40  PST  NRL  MICROMETEOROLOGY 

START  DATE:  8  Hay  1979  (DAY  120)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6,/rtin 
DATA  AVERAGING  PERIOD:  30  Min 


*  ESTIMATED  MICROMETEURQLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP.  WIND  SPEED  DEW  POINT  TEMP. ST RUC .  BAR. PRES. 

(Celsius)  (Meter/%ec)  (Celsius)  (Kel . xM-2/3)  (Millibar) 

12.764  8.30  8. 86  NO  DATA  1010,69 

HEIGHT  POT. TEMP.  VIR.TFMP.  V. POT. TEMP.  ABS, HUMID. 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3> 

10.00  12.862  13,982  14.080  8.593E-03 


BUI  K  AERODYNAMIC  CALCULATIONS  BAST D  ON  ABOVE  ESTIMATED  VALUES  AT 


BULK  WT  TEMP  A1R-UT  TEMP 
(Celsius)  (Kelvin) 

13.58?  -0.818 


REL. HUMID. 
(Percent ) 
77.12 


SPEC. HUMID. 
(Kg/Kg) 

7, 007E-03 


POT  -W T  TEMP 
(Kel v in ) 

-0 .7?0 

VAP .PRES . 
(Mill ibar  s ) 
1 1  .  338 


TEN  METERS  ( FRIENF  ET  ALyI978)s 


VIR-WT  TEMP 
(Kelvin) 

0 . 400 

G.VAP  PRES. 
(Millibars) 
14.70? 


v  poi  -  wr  TEMP 
(Kel  v  in  > 

0 . 498 

REF . i NDEX 
(Kel . *M-2/3) 
NO  DATA 


INFFRRFD 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦^S table, - =Un% t ab le ) 

-  0  047  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 . 058 

Z/L  AT  10  METERS 
-0.044 

MON I N 'OBUKHOV  LENGTH 
(Meters) 

-2.252E  02 


FLUX  PARAMETERS 
(♦=UP,-*DOWN> 


MOMENTUM  FLUX 
<Nt/«2> 

-9.96F-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3. 44E-05 

LAT.HEAT  FLUX 
(Uatts/n2> 

8.51E  01 

SEN. HEAT  FLUX 
<  Vlatt*/«2> 

9.3GE  00 

SKY  AND  SOLAR  HFAT  FLU, 
(Wat  t«/(t?> 

1  .  43E  01 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

1 , 09E  0? 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec) 

2.850E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.852E-05 

SCALING  POT. TEMP. 
(Kelvin ) 

-2 . 632E-02 

ROUGHNESS  LENGTH 
(Meters) 

6 . 646E-05 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1  . 178E-03 


INFFRRFD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Me t er 2/sec2 ) 

-8. 121E-02 

U 1 1 H  ABS.  HUMIDITY 
(Meter  Kg/s ec  m3) 
3.443E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 
7.499E-03 


MISCELLANEOUS 


AIR  DENSITY 
( K  g  /  m  3 ) 

1 .226? 

AIR  SPECIFIC  HEAT 
<  ITcal • /Kg  Kel  .  ) 
2.4151E  0? 

WATER  LAT.HEAT  VAP. 

< ITcal . /Kq  ) 

5.9010E  05 

VAP, PRES. AT  UT  LEVEL 
(Mill ibar > 

15 . 5?7 

ABS. HUMID. AT  UT  LEVEL 
<Kg/«3) 

1 . 173E-0? 

BAR. PRES. AT  WT  LEVEL 
(Mi I I ibar ) 

1011.89 


BOWEN  RATIO 
(no  units) 
0.109 


*  measurement  error  anaiysis  of  parameters  listed  in  pfrcent  mean  error  as  computed  from  constituent  measurement  accuracies. 

7 UP  ROW  A nl  PRItf  tLE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


ORAL .RICH 
NO. AT  GMH 

Z/L 

AT  10M 

HU.1LN  1  On 
FLUX 

LAI .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN  FRICTION 

RATIO  VELOCITY 

SCL.SPEC  SCL.POT. 
HUMIDITY  TEMP. 

ROUGH. 

LENGTH 

DRAG 
C  OEF 

189% 

189% 

143% 

182% 

150% 

10% 

135% 

333%  71% 

111%  79% 

91% 

143% 

199% 

199% 

46% 

11% 

127% 

10% 

34% 

168%  23% 

64%  ir,n% 

43% 

40% 

CONTINUED 

BELOW 

RUN  NUMBER 
START  TIME 
START  DATE 

79050803CO 

3:  7:40  PST 

8  May  1979  (DAY  12 

8) 

MARINE  SURFACE  LAYER 

NRl  MICROMETEUROLOGY 

SAN  NICOLAS  ISLAND,  CAI 

PR  AN  I  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 
DATA  AVERAGING  PERIOD.  30  Min 

G/Min 

*  COMPOSITE  PROFILE  AND  BUt  K  AERODYNAMIC  DFRIVED  PARAMETF  R  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  1HF  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ) : 


STAB  II  ITY 


FLUX  PARAMETERS 

(♦=UP,-*OOWN)  SCALING  PARAMETERS 


(RAD. RICHARDSON  NUMBER 
( t-Stabie,-- Unstable ) 
•0  ,  035  [  0  .  0?  J  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH  *(Zl»Z2)l/? 
12.79 

Z/L  AT  GMH 
-0.043  10.021 

Z/L  AT  10  METERS 
0.033  10.021 

MONIN-OBUKHOV  LENGTH 
( Meter* ) 

-2.998E  0? 


MOMFNTUM  flux 
(Nt/«2> 

-V.38E-C2  ( 6 . 0E--02  1 

HUHIDIIY  FLUX 
(Kg/sec  n2) 

3.1  HE- 05  18. 0E  061 

1  AT. HFAT  FLUX 
(Wat  ts/«2) 

7.87E  01  I2.0E+011 

SEN. HFAT  FLUX 
<Uatf*/«2> 

6.41E  00  I  3 . 0F  +  00 1 

SKY  AND  SOI  AR  HFAT  Fl  UX 
<  Ua  t  ts/«2 ) 

1  .  43E  0  1  E  2 . 0E  ♦  0  1 ) 

TOTAL  HFAT  BUDGET  FLUX 
( Wat  t%/«2) 

1.00T  0?  (3 . 0E+0 1 ) 

POUF  N  RAT  ID 
(no  unit*) 

0.093  10.081 


FRICTION  VELOCITY 
(Meters/sec  > 

2.7616*01  16.0E-02J 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-8.679E-05  I3.0E-05I 

SCALING  POT. TEMP, 
(Kelvin ) 

-1 . 545F-02  12.QE-021 

ROUGHNESS  LENGTH 
(Meters) 

5779E-05  (6.0E-051 

DRAG  CUFF  .  AT  10  MF  TF.KS 
(Meters) 

1  1 44t  M3  J  4  .  OF  -041 


•  DIFFERENCE  BE  TWtEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMFTER  VAl  ULS  AS  COMPUTED  VIA  IMF  STANDARD  DEVIATION  FROM  CITHER  THt 
ABOVE  WEIGHTED  LUMPOSITF.  VALUE  OR  MFASURF  WENT  UNCFRT  ATNTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAl  UES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  •♦or-": 


GRAD, RICH.  Z/L 
NO. AT  GMH  AT  | 0M 


MOMENTUM  LAT.HEA7  SEN. HFAT  SKY  RAD 
FLUX  FLUX  FLUX  FLUX 


TOTAL  HEAT  BDWf N 
FLUX  RATIO 


FRICTION  SCL.SffC  SCL.POT 
VELOCITY  HUMIDITY  TFnP 


ROUGH 

LENGTH 


DRAG 

rncr 


34%  32X 


14%  26%  49% 


0%  24%  28% 


7%  19%  43% 


H% 


*  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  M JCROMfc TE UROLOGICAL  EXPERIMENT 


NAVAL  RESEARCH  LaE«ORATQRY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RF  SE  ARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

»  »  #  *  MICROMETEOHOL OGICAL  DATA  *  *  «  « 


RUN  NUMBER 
Si  ART  1  IrtE 
l NG  TIME 
■.»1ARI  DATE 


79(15080330 
3:37:50  P»T 
4:  7:40  PST 
a  n4y  19V V  (DAY  1?H> 


ANAl  OG  CHANNEL  RAW  DATA  ( AVERAGE  VDC): 


No  .  i) 0 

VUf  T  RFf  .  A 
6.205 


Nc.Cl  No . 02  No. 03 

TF  MP  .SlKl'C.  1  TEMP  .  STRUC  .  2  Df  U  POINT  1 
0.00(1  O.CPI  4.890 


No  ,  U  4 

DEW  PUJNT2 
4.969 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS;.  6/M m 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2=LOWER  l  EVEL 


Nc  .  05 

Nc  .  06 

No  .  07 

No  .  08 

WIND  SPEFD1 

WIND  SPEED2 

BAR .PRES. 2 

5KY  RAD 

4.446 

4 . 330 

4.648 

-0-102 

No  .  1  II 

Ml.  K  W I  It  Pli- 
3  •  737 


No . 1 1  No . 12 

AL  FKHJUENCy  AC  VOL.  T  At,  t 
3  . 867  2 . 534 


No  .  13  Na  .  1  4 

MANUAI  FLAG  ZLRU  REF. 
O.'JOl  0.091 


No.  15 
SPARE  A 
0.001 


No  .  16  No . 17 

SPARE  B  VOLT .REF . B 

0.301  6.205 


D  M:  J  TAl  CHANNEL  RAW  DA  (A  (  AVER  ALE.  )  : 


ESCARPMENT  DA  I A ,  ritlD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS 


Na . I  No . 2 

AIR  f  t  ni-  .  1  Aik  I E  MP  .  2 

I4IJ  1 26867  1421  12/933 


UPWIND  NFAH  UPWIND  I  AND  DP  I F  CAL 
HE ICHT /LENGTH  PAT  H ( Meter  s  >  (Volts) 
0.157  125  -0.0 08 


DP2FCAL 
(Veits) 
-0  .  (150 


Wf  BF  CAL 
(Volts' 
0.000 


WS 1  EC 
(  C  O  e  f  f  .  ) 
0.993 


No  .  09 
WIND  DIF 
4.739 


WS2EC 
(Coeff . > 
0.959 


:  i  Y : .  I  L  M  hlH.H  m  EP  INC  PARAMMLfcS  (RAN'SCATCD  INTO  ENL.  INF  F  W  INC  UNITS: 


r-MMlAL  F  I  AU  F  k K UR  LOUNI  DATA  BASE 
i No .scan*;  v No. scans;  (No.-ians) 
)  0  180 


VOLT.Rfcl .DEV  VOLT. RTF. DEV  ZERO  REF. DEV 
A(No . > . 005V »  H<  No .  > . 005V)  (No.). 002V) 

0  0  0 


AC  VOL ! .FLUX 
(Nc  .  >5V ) 

0 


AC  FREQ. FLUX  AC  VOLTAGE 
(Nc.)lHz)  (VAC) 

0  115.3 


AC  FREQUENCY 
(Hz  ) 

59.87 


FJi-SFRVr  0 

NICkUMfr  rt  OROt  OGIG'AI  PARAMF  ffR 

S  (INCLUDING 

THF  ABOVE  CAI 

AIR  TFMP 

.  1  WIND  SPEFDI 

Di  W  POINT  1 

TF  MP  51  RUG .  1 

(Celsius 

)  (Meter/sec) 

(Celsius) 

(Kel  *M  2/3) 

X> . 6U7 

8 , 57 

8.RV 

NO  DATA 

A  ■  R  I  E Mr 

2  WIND  SPEED? 

DF'W  POINT? 

TEMP . STRUC . 2 

(  L'e  i  si  us 

)  (Me  ter /set  ) 

<  Celsi  ml 

(Kel . xM-2/3) 

12  793 

8.17 

0.99 

NO  DATA 

LALGl'l  All 

1  U  Mi(  ROME  11. UROLOGICAL  PARAMETERS: 

Mi  [GHT, 

21  POT . TFM" • 1 

V 1 R  .  TFMP  .  1 

V. POT. TEMP. 1 

ABS . HUMID  .  1 

(Meiers) 

(Celsius) 

(Celsi us) 

(Celsius) 

(Kq/«3# 

18.35 

12.867 

13.907 

14.087 

8. 6027-03 

H»  IGHT , 

72  PUT. TEMP -2 

VIR.TFMP.2 

V . PUT . TEMP ,2 

APS . HUM  1 D . 2 

<  Meters) 

<  Celsius) 

(Celsius) 

(Celsius) 

( Kg/nT ) 

9 . 2  ;i 

12.883 

14.022 

14.112 

8 . 66 TE -  03 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 


WIND  DIR ■ 

( Deg .True) 
306. 1 

BAR .PRFS. 1 
( hi  1 1 lbar  ) 

1 0  Q V  .52 

SKY  RAD. 
(Watt /m2 ) 

1 . 43E  01 

BULK  WT  TFMP 

(Celsius) 

13.580 

MEAN  AIR  TEMP 

(Kelvin) 

265.900 

7 1  Di  7ARLC 
(Meter  MSL ) 
-0.21 

BAR .PRES. 2 
( Mi  1 1 1  bar  ) 
1010.6? 

REL .HUMID. 1 
iPercen  t ) 
77.66 

SPEC. HUMID. 1 
(Kq/Kq  > 

7 . C21F-03 

VAP .PRES. J 
( Mi  1 1 ibar ) 
11.347 

S. VAP .PRES. 1 
(hill  ibar ) 
14.61 1 

REF. INDEX  1 
(Kel .xM-2/3) 
NO  DATA 

RFI.  .HUM  ID.  2 
( Per cen  t ) 

77 . 62 

SPEC. HUMID. 2 
(Kq/Kq  > 

7 . 066E-03 

VAP .PRES. 2 
(Millibar) 

11  .433 

S .VAP .PRES. 2 

(Millibar) 

14.729 

REF. INDEX  2 
(Kel . xM-2/3 ) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBER 

ap  r  t  r  me 

:  TAR)  DA TF 


7V050H  0330 
3:37:50  PST 
H  May  1979  (DAY  128) 


MARINE  f.IJRFACF  LAYER 
NRL  MICROME  TF  UROLOGY 
SAN  NICOLAS  I  Cl  AND ,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2=LOWER  LEVEL 


PR  ''FILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAl  UtS  ( BUS!  NCER  ,  1  973 )  : 


FLUX  PARAMETTRS 
<  ♦  *=UP  ,  -  =  DOWN» 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  <+*lNCR.WITH  HEIGHT) 


GRAD . RICHARDSON  NUMBER 

MUMFNTUM  FLUX 

FRICTION  Vi  LOCITY 

CF NERAL  FORM : DN/DZ= 

GENERAI 

FORM :  '  N ' SLOPE5 

( +-S lab le , -  Unstable) 

<Nt/«2) 

(Me»ers/sec ) 

1 (NI -N2 ) l/[Ln(Zl/Z2)« 

[ (LnZl- 

RSI )-(LnZ2-PSJ ) 1/ 

0  .  031  AT  GMH 

-8.57E-02 

2.645E-01 

( Z1»Z2) 1 /2 1 

[N1-N2) 

GFOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=.<Z1  *Z2)  1/2 
12.99 

7/1  AT  GMH 
-  0 • 039 

7/L  AT  10  MFTERS 
-0  030 

//L  Af  71 
0  -  0  ,  . 

r/v  at  /;» 

0  028 

Mf.lN  l  N- OBUKHOV  LENGTH 
(Meters) 

3  (28E  02 


HUMIDITY  FI  UX 
(Kq/sec  n?> 

2.1  OF.- 05 

LAI.  HEAT  FIUX 
< W*tts/«2) 

5 . 40E  01 

S»E  N  .  HEAT  F  '  UX 
(Wat  »s/m2) 

4.66E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat ts/rt?) 

1  43E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat i*/n2) 

7.29E  01 


SCALING  SPEC  HUMD. 
(Kg/Kq  > 

-6.739E -05 


SCALING  PUT.  TEMP. 
(Kelvin) 

-l . 423E-02 


ROUGHNFSS  LENGTH 
(Meters) 
5.0C9F-0T. 


DRAG  COEF  .  AT  10  MFTERS 
(I)i  Mens  ion  less) 
l  .  181 E  (13 


N-WIND  SPEED  (M/ser ) 
Z*HEICHT  (Meters) 
DWS/D7 «  4.53E-02 


N-SPEC .HUMIDITY  <Kg/Kg> 
Z=HE I GHT  (Meters) 
DSH/DZ*  -B.92E-06 


N=POT .TEMP . (Kelvin) 
Z*Ht IGHT  (Meters# 
DPT/DZ=  -t .88E-03 


N^ WIND  SPEED  (M/s«?C  > 

Z=HE IGHT  (M)  Vert.n  ’  s 
PSl^PSll 

WS  SLOPE-  1 .51E  00 

N=SPEC .HUMIDITY  (Kg/Kq> 
Z^HEICHT  (M)  Vert. Axis 
PSI *PSI2 

SH  SLOPE*  -0.O2E  03 

N*POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert. Axis 
PSI=PS12 

PTK  S(  OPE*  -3.0OE  01 

N=Ln  TEMP .STRUC , <K*h-2/3> 
Z*HE IGHT  (M)  Ver  t  .A* is 
PSI-NONE 

CT2  SLOPE^NO  DATA 


PS  II  AF  71 
PM  1  AT  72 
rr> 1 2  at  7i 
P  5 1 2  A I  77 


0 . 169218 
0 . 092462 
0  .  11)5800 
0 . 057  084 


BOWEN  RATIO 
(no  units) 

0 . 086 


GtMfRAL  CONSTANTS . 


MISCELLANEOUS 


VHN  KAPMAN 

GRAVI TAT  ION 

PRUFUE 

PROF  II  E 

BUI  K 

BULK 

(  IINSTANf 

ACCEL  FRATTON 

TLJR  .  PRANDTl 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

(No  units) 

(M/sir.  ?> 

NUMBFR 

NUMBFR 

TRANSF.COFF . 

TRANSF  .COEF 

(J  .  * 

9 . 7959 

0.74 

0.74 

0  .92F.-03 

1 . 32F- 03 

AIR  DENSITY 
<KQ/n.4> 

1 . 2257 


1,1  NEPAL  Nil  I  *■  1  i : 

Arnir  «ry  imitation  extended  for  neascrenent  of  Profile  Slope  and/or  Partial  Derivative 
Cen|i  "lit  t  on  executed  By  insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  ./Kq  Kel  ) 
2.4152E  (12 


♦/  . 08F 


Kq/Kq . 


WATER  L AT  HEAT  VAP 
T I Tr  a  I . /Kq  > 

5  90  HE  05 


(.CNTINtlLD  f)N  NI  X  f  PAl'.F 
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RUN  NUMBER 
START  I  IMF. 
START  DATE 


7905000330 
3:37:50  PST 
8  May  1979  (DAY  128) 


MARJNt  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


ESTIMA1FD  MICRUhE I FtlRllLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  It  HP . 

WIND  SPEED 

DFW  POINT 

TFMP . STRUC. 

BAR . PRFS , 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V.POT-UT  TEMP 

(Celsi  us) 

(Me ter /sue ) 

(Celsius) 

(Kel . *M-?/3) 

(Mill ibar ) 

(Celsius ) 

(Kelvin) 

(Kelvin  > 

(Kelvin) 

(Ke  l  vin) 

12.780 

8.22 

8.97 

NO  DATA 

1010.52 

13.580 

-0.800 

-  C  .702 

0 .428 

0  .526 

HtIGHT 

PUT  .  TEMP  . 

VIR .TEMP . 

V .POT . TEMP . 

ABS. HUMID. 

REL .HUMID. 

SPEC , HUMID . 

VAP .PRES. 

S.VAP .PRES  . 

REF  INDEX 

(Meters) 

( Cel  si  us ) 

(Celsius) 

(Celsius) 

(Kg/w3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . xM-2/3) 

t  ii .  00 

1 2 . 878 

14.008 

14.10b 

8.656E-03 

77.63 

7. 061 F. -  03 

1 1 .423 

14.715 

NO  DATA 

BUI  K  AERODYNAMIC  CAICUIATIONS  BASED  ON  ABOVE  ESTIMATED  VAl  UFS  AT  TEN  MFTERS  (FRIEHE  ET  AL,197B>: 


INFFRRFD 

STABILITY 

H  UY  PARAMETERS 
( +=UP , -*DOWN ) 

INFFRRED 

SCALING  PARAMETERS 

INFERRED  MEAN  VERTICAL 
VFLOC1TY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMFNTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VFLOCITY 

AIR  DENSITY 

(♦ =3 table, --Unstable) 

( N  t /m2 ) 

( Meteri/sec ) 

( Me t er 2/sec2 ) 

(Kq/n3) 

0  .  048  AT  CMH 

-9 .70E-02 

2 . 813E-01 

-7.914E-02 

1 .2259 

GEOMETRIC  MFAN  HEIGHT 

HUMIDITY  Fl.UX 

SCALING  SPEC. HUM  ID. 

WITH  ABS.  HUMIDITY 

AJR  SPECIFIC  HEAT 

(Meter)  CMH* ( Z1 «Z2> 1/2 

(Kg/sec  «2) 

(Kg/Kg  > 

(Meter  Kg/sec  m3) 

(ITcal . /Kg  Kel . ) 

12.99 

3 . 33E-05 

-9.669E-05 

3.335E-05 

2.4153E  02 

Z/L  AT  GMH 

LAT.HEAT  FLUX 

SCALING  POT. TEMP. 

WITH  POT .TEMPERATURE 

WATER  LAT.HEAT  VAP. 

-0 . 058 

(Wa  t  ts/«2) 

(Kel vin) 

(Meter  Kel . /sec  ) 

(ITcal. /Kg) 

8.24E  01 

-2 .597E-02 

7.306E-03 

5.9009E  05 

Z/L  AT  10  METCRS 

-0 . 045 

St- N.  HEAT  FLUX 

ROUGHNESS  LENGTH 

VAP , PRES. AT  WT  LFVEL 

(Watts/«2) 

(Meters) 

(Mill  ibar-  ) 

MON] N-OBUKHOV  LENGTH 

9.06F  00 

6 . 333E-05 

15.523 

(Meters ) 

-2.224E  0? 

SKY  AND  SOLAR  HEAT  FLUX 

DRAG  COEF .AT  10  METERS 

ABS. HUMID. AT  WT  LEVEL 

(Watts/«2> 

(Dinensionless) 

(Kg/«3) 

1 . 43E  01 

1 . 172E-03 

1  .  173E-0? 

TOTAL  HEAT  BUDGET  FLUX 

BAR.  PRES.  AT  WT  LEVEL 

( Watts/«2> 

(Millibar) 

1.06E  02 

1011.72 

BOWEN  RATIO 
(no  unit*.) 

o  .no 


MEASUREMENT  ERROR  ANALYSIS  Or  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

1  OP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL.  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 
NO. AT  GMH 

7/1. 

AT  1  OH 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SE  N.HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
f  LUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMJDITY 

SCL  POT , 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

163X 

163X 

1 35X 

177X 

124X 

10X 

1  31 X 

302X 

67X 

1  10X 

57X 

87X 

135X 

20 IX 

20 IX 

46X 

41 X 

129X 

10X 

34X 

170X 

23X 

64X 

1 5?X 

43X 

40% 

CONTINUED  BFLOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7V050BU3 JG 
3:37:30  PST 
B  May  1979  (DAY  120) 


MARINE  SURFA'F  LAYER 
NRL  MICROMETFORDLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PRDHIE  AND  BULK  AFRODYNAMIC  DFRCVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  )  : 

FLUX  PARAMETERS 

STAMl  ITY  (  ♦’UP  ,  -=DOWN  )  SCALING  PARAMETERS 


C. RAD.  RICHARDSON  NUMBER 
( ♦ -Stable, --Unstable) 
-(1  ,  039  10  .  On  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter/  CMH - ( Z1 *72) 1 /2 
12.99 

Z/L  AT  GMH 
-Q.04B  10.021 

Z/L  AT  10  METFRS 
0.037  ((  .tin 

MON  IN -OBUKHOV  LENGTH 
( Meter  s  > 

-2.723E  (i »* 


MOMENTUM  FLUX 
(Nr/*2> 

-9.41E-02  1 6 . 0F-O2 1 

HUMIDITY  FLUX 
(Kq/sec  «2) 

3.12C-03  I8.0E-06] 

l.  AT.  HE  AT  FLUX 
(Wat  ts/n2 ) 

7.70E  01  (2.0E+01J 

SEN.HFAT  FLUX 
(Watt  s/m2 ) 

6.02E  00  [3.0E+0CJ 

SKY  AND  SOLAR  HF AT  FLUX 
<Uattc./n2> 
l  .  43E  01  f?.OE  +  0n 

TOTAL  HFAT  BUDGET  FLUX 
<  Wat  ts/«2> 

9.90E  01  13.01+01] 

POWFN  RATIO 
(no  unite) 

0.101  ID.08] 


FRICTION  VELOCITY 
( Meter %/tec > 

2.770E-01  I6.0E-021 

SCALING  SPEC .  hUM ID . 

< Kg/Kg  > 

-B.5B9E-05  13.OF-O.il 

SCAT  INC  POT  .  TEMP  . 
(Kelvin) 

-1.743E-02  C2.0E-02J 

ROUGHNESS  LENGTH 
<  Meters ) 

5.B96F-05  (6.0E-051 

DRAG  COFF.AT  10  METERS 
( Meters  > 

1  .  1741-03  (4.  DE-04] 


DIFFERENCE  BLIUKtN  IMF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOS! TF  VAIUE  UR  MEASURE  Ml  NT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
t  ISTED  IN  PERCENT  DIFFIRENCE  AND  ARE  "♦or-": 

GRAD. RICH  // L  MOMENTUM  LAT.HEAT  SEN.HFAT  SKY  RAD.  TOTA1  HFAT  BOWEN  FRICTION  SCI., SPEC  SCI. POT.  ROUGH.  DRAG 

NO.  AT  GMH  AT  l  OM  Fl.UX  Fl.UX  Fl.UX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP.  LENGTH  COEF 

22X  20Z  7Z  22X  32X  OX  1 9*  12*  3*  18*  32*  I2X  0* 


•  END  OF  DATA  RIJN 
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MARINE  SURFACE  I  AUk  Mi  fROMF  Tf  OROl  OGITAL  EXPERIMENT 


NiV.Al  RIM  AKl.H  L  AE<t»RAT ( lk  Y 
A  1  MUSPHF  R  IC  RHYS,  I  IS  BRANCH 
marine  AinnsPHfKir;  ri  ge  arch  station 

SAN  NICOLAS  I  SI  AND  ,  CAI  IFORNIA 
«  *  *  «  MU.KUHt  TlGkCFI.  FlCILAl  DATA  •  *  «  * 


RUN  NUMBER : 

79050B0400 

PRINT  DATF 

11  JUN  iVtit 

START  TIME: 

4:  7:50  PST 

DATA  ''.AMPL  I  Nt 

KATE  (Ail 

i  r 

ANNi  1'j,  -  M  1  r, 

END  TIME: 

4:37:40  PST 

DATA  AVt  RAG  I NC  PER / PD 

3l‘ 

nil' 

START  DATE : 

8  M.i  y  197V  ( 

DAY  12H) 

NOnf  NCI  A TORE 

1-l'PPlK  l 

Vl 

•  .  i'=l  ( iwl  R  <  1  Vt  L 

ANALOG  CE1ANNF  l  RAW  DATA  (AVERAGE  VDC ) 

No  .  00 

Na  ,  0  1 

No  .  02 

No  .  0  3 

No  04 

Nr  05 

Nr-  .  06 

N 1  0  7  N .  u  •  i 

N«  IV 

VOLT  .  RbF.A 

TFMP .SI  ROC .  1 

TEMP . STRUC. 

2  Dl.U  POINT  1 

DfU  point:? 

WIND  *  .H  F  F  D 1 

WIND  GPE ( D 

f.AR  PRIG  2  '  r  .  F 

WIND  Dik 

6.205 

0  ■  00b 

b  .  (101 

4.897 

4.971 

4  298 

4.179 

A  6(7  (,  ,  1 

4  86*, 

No  .  1  IF 

No  1  1 

No  .  12 

No  .  1  3 

N :»  .  1  A 

No  15 

No.  1  (i 

No  1 7 

BULK  WT  TEMP  AC  FREQUENCY 

AC  VOI  TAGt 

MANUAI  F  L  AC 

ZERO  kf  f  . 

SPARE  A 

SPARI  H 

VO.  I  H  t  «• 

3  926 

5 . 654 

2 . 535 

o .  jo  i 

0.091 

9.001 

0  u  )  1 

DIGITAL  CHANNEL  RAW  DATA 

(  AVI. RAC1  )  : 

EGCARPMINI  DATA,  HELD  CAi 

IBRAIIUN  AND 

wind  v’t  r  i> 

L  t 

:-AP»’M.  M  <  ..Ur  i  f  r  1 . 1-w 

No  .  1 

No  .  2 

UPWIND  NEAR 

IK' WIND  LAND 

DP  IF  CAT 

H  c»  t  Ai 

Will  t  Al  W  ‘  i 

u,  .  I  • 

AIR  TEMP . I 

AIR  TEMP . ? 

F»f  IPHT/l.F  NGTH 

P  A  1 H  (  he  t  er  s  * 

(Vc Its  l 

L  i  l  »  -  ■  > 

■■.Cl*.  ...  1 

"  .fil  > 

1411  125541 

1421  l 26692 

0.183 

1  16 

-  U  00(1 

0  jf.o 

'i  u  u  a  i  vs . 

,i  v: 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

Vf)l  1  .REF  DE  V 

VUi.  1  RFF  .  DF  V 

ZFRO  RFF  DEV 

AC  Vl'l.  I  f  1. 

IX 

Al  F  RF  Q  F  1  UX  AC  .  <  v 

I Al  ( 

i  (  F  RLCi  'i  NLt 

( No . scans) 

(No  .  suns ) 

( No  .  si  gns) 

AiNo . > .005V) 

B < Nr .  >  .  0  05V) 

(Nr . >  012V) 

( No  >5V * 

■l*i  •  1H7  »  ‘.AC  1 

■  H; 

0 

0 

100 

:i 

II 

0 

0 

•.v 

OBSERVED  MICROME TF.OROi  OGICAt  PARAMETERS  <  INU  UI/lNC 

Hf  ABOVE  CAt 

AND  f  SCARP  rtf' 

NI  C i )RRr  r  I  IUN 

,  TRAn-..  All  (■  jf.ru 

rv.  in. 

►  ,N..  ,  IN]  r-: 

AIR  TFhP.T 

WIND  SPEFDI 

DEW  POINT ! 

TE.MP  .STRUC  .  1 

WIND  DIR 

PAR  rkl  j 

;  *  1  pad  B  .  »  14 

i  :  f  mp 

dil  .'.f.  A jF*  It  Ml 

'Celsius  > 

( Meter /set ) 

(Celsius) 

(del  . xM-2/3  > 

(Deg  True* 

■mliiur  ' 

•  Wd  t  t  .■  n2  4  •  Ci.  1  ■.  j 

.  M-  S  .  ;  i 

12.554 

3.28 

8 . 94 

NO  DATA 

310  4 

1  Ul)V  3  V 

1  4 t  «j  )  1  •  *  ■ 

.  8*: 

AIR  TEMP . 2 

WIND  SPFED2 

DF  w  point;? 

TFMP .STRUC. 2 

T  I  DC  tab:  e 

BAR  PUS.  2 

(Celsius) 

(Meter/sec ) 

(Celsi us ) 

( Kel . »M  2/3> 

( Meter  M5L  > 

i  M »  1 1 1 1 » 4  r  i 

T2. 669 

7.87 

9.  bl 

NO  DATA 

-0  .  IV 

1010.48 

l.ALCUl  A1ED 

MlCRIJM£TEOROLO(;iCAL  PARAMETERS: 

HEIGHT,  Z1 

POT . TEMP .  1 

VTR . IE  HP  .  1 

V  PUT . TEMP . 1 

ABS. HUMID. 1 

kEi  HUMID  1 

SPEC . HUMID 

1 

VAT-  PR l  i  3  V«fl 

130.  1 

Rfl  IN  TLX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<K,j/*3> 

<  Pe.-r  en  *  > 

*.  K .  |  /  K  q  ) 

•  Ml  1  1  1  DdC  1  YilHN  ' 

■  r  e  i  >  i*  -  . '  3  1 

10.35 

12.734 

13.7/8 

1  3 . 937 

8  -  631 E  *  03 

78.58 

7  L 431  -03 

11  381  is  4:>. 

*2  DATA 

HEIGHT,  /? 

POT  .  TEMP  .2 

VIR  .  IF  iip  .2 

V.POT  .  If  HP  .2 

ABS. HUM ID  2 

Rf.L  HUMID  2 

SPF  r  HI  Ml  I. 

VAP  FKIS  ’  '■  '.AT 

k  f  s  : 

RE  F  INN  «  . 

<  Misters ) 

(Celsius) 

(Celsius) 

<  Ce Isius) 

(  K  rj  /n3  ) 

<  Per «  en »  » 

<  d  g  .  *>  g  > 

'  M  |  1  1  i  f  .1  r  '  M  :  1  1  ; 

t'  *  ■ 

■  di-l  in  .  •'  1 

7.70 

1 .? .  75V 

1 1 .  H97 

13 . 909 

R  6t?  ;f  0  3 

7  R  36 

7  fT'r  l  l>3 

11  44-  '.4  O.U 

NT!  DATA 

CONTINUED  BE.  I.OW 


RUN  NUMBER: 

7V0508U400 

MARINE  SURE  ACE  1  AYER 

S  T  AR  T 

TIME: 

4:  7:50  PST 

NRL 

MICROMLTEORUI  OGY 

START 

DATF  ; 

8  May  1977  (DAY 

28  > 

SAN 

NICOLAS  I SI  AND,  CAI 

PRINT  DA  IT  I!  .’UN  i 'Mi. 

DATA  ‘‘AMI’ l  1  NT.  RAH  1A11  i  HAnni  i  S  ’  ■■  ■  Min 

DATA  AVER  AT  • !  NO  UMOl'.  *P  M\n 
NUHfNllAU'RF  1  UPPER  l  I  VI  1  .  i  OWE  K  I  t  Cl  l 


PROFILE  IALCUI  ATIONS  BASED  ON  ABOVE  QBSCPVl  D  AND  CALCULATED  VAI  OF  5  i  BUS  I  NITER  ,  1 97.0  : 


STAB  II  ITT 


FLUX  PARAMETERS 

PR'.  »  UL  S<  "I- 

L  ‘ 

<  ♦  a IJP  ,  -  -DOWN) 

SCALING  PARAMETERS 

P  AR  I  I  Al  Pi  R  I  VAULT* 

(  .  IN>  R  U  1  TH  Ht 

1  i.H  I 

CRAP  .  V  I  CHAR  DT.ON  NUMBER 
(♦-jMble,-  -  Lin*,  t  ali  1*“  ) 
(1.046  AT  CMH 

C*  DiitTR  IL  MF  AN  H»  IGH1 
(Mt*rer)  GHM=</1*Z2 >1/2 
1 1?  .  79 

7/L  AT  E.MH 
•  0 . 056 

//'L  A  f  1C  Mf  rtRf. 

-0.043 

Z/L  AT  Z I 
-4.0 77 

7/1  AT  /.' 

0  0  37 

NUN  I  N  lll'HK»*HV  |  t  NOTH 

?  <  ?6E  02 


MOMENTUM  F  l  UX 

(Nr  /r*2> 

-9  54E  -02 

EIUMIDITY  El  UX 
(Kq/sei  ni' ) 

2  .  - 1)5 

LA  T  .  HEAT  F  UJX 

<  Ua  r  ts/m2 ) 

5  .  Hit  01 

SEN  HEAT  Fl  UX 

(  Ua  f  t«./rt2  > 

7  58E  00 

SKY  AND  SOLAR  HI  AT  Ft.UX 
(  Ua  1 1  s/m.*  ) 

1  43E  01 

TOT Al  HEAT  BUDG*  T  FLUX 
'  W-t  t  t  s/«?  > 

a  0?r  n  i 


FRICTION  VtLOl'n  Y 

i Meters/set ) 

2  709L-O1 

SCALING  SHE  L  HOMO 
i  K  q  /  K  q  > 

•  6  .  V02E  OS 


S(  AL  INC  POT  .  TfcMF* 

( Kp  1  v  i  r>  > 

2  192E-02 


ROUGHNT  SS  LENl.TH 
(Meters) 

6  13'.E  OS 


DRAG  COT  F  AT  10  ME  TINS 
(  0 1  wens  i  on  1  e  J 
1  4  » 1  u  3 


ctnirm1.  »  owm  dn  i: 

1  (NT  N2 )  1  / 1 1 n  <  Z I  72 > • 

<Z1«Z?)1  21 

N- WIND  CPF F  D  >M  sr;  * 
Z*  HE  ’  E.U  I  (Mp'f-ti 
DNS-DZ*  4.6IF  ll.» 


N  SPEC  humid:  It  Ikii  s 

Z  -  Ml  I  LHT  IMptPrti 

PSHDZ-  8  V.'F  (ih 


N  POT  T [  Ml’  (delvin' 
7  ■  HF  1  CM  1  (deter  •-  ' 

DP  T  /  P  Z  -  Hit  I  3 


ti|  Nl  Km  1  STEM  N  S;  (ITS 
MnZl  PS  I  » ■  .  ,  ru’Z-PM  •  , 
i  ni  -nm 

N-  WIND  SI  lit.  .  M  •«.«•> 

7 * HL  I i.H T  M  •  i'e-  i  Aiis 
P  s  1  .PS*  i 

W  -  SI  OH  1  43  Cl 

N  SPF  t  HUMIDITY  ikq  kg  ' 

.*  Iif  1  f  M  I  .  M  ■  >r  Y  Ail'. 

►  .  I  F  -  l  - 

M  «  .  I  F  T  -  -  f‘  3 1  0  ? 

N  >  O'  »>  M.  >KfU  in  ' 

HE  I  I  Hi  (Ml  >.>r  Y  All'. 

I  It,  !  I  T'Pt  2  4  I  »  1 

N  l  nil  «•  '•  1  R  Jl  ■  d  »  M  *  ■ 

.*  Hi  T  I  'Ml  Vi  '  *  At  i  ■ 

PS  I  -  NON: 

II.1  *-L  I  'I  -  NO  l'AT  A 


P ‘  ■  1 1  AT  /  I 
PSll  AT  /:• 
PS  1 2  AT  1 1  " 

PS  l  2  AT  r? 


o  ;*.'4i  v, 
if  .  i  26  4V7 
«  1 42592 
:i  .  T/FJ724 


BOUT  N  RATIO 
0  1 31) 


CF  NLRAI.  CONSTANTS 


Ml  I  i 


ANI  (FUS 


VON  K ARMAN 
CONSTANT 
( N(|  units) 
(I  .  4 


f.RAVJ  TAT  ION 
AlXtr  THAT  I  TIN 
(M/srr  .’*) 

V  79SV 


PROF  II  F 
TIJR  PR  AND  T I 
NI'HHF  R 
I)  74 


PROF  I  l  F 
TUR  MUM  IDT 
NUMBF  k 
II  .  74 


BUI  K 

St  N  HI  AT 
TftANSF  (  IIF  T 
0  .921  (13 


BUI  K 

MU  I  STi.iRF 
1  RANSF  COT 
1  J.’l  0  3 


AIR  PFN'HTt 

'  *  9  M  1  ’ 

I  .’.>0 


Coup  ti  t « t  i  an  e 


HUnn  pn  MilFd  For  wea s«' r  enen  * 
ni  uti<1  by  insertion  of; 


oF  Profile  Slope  4  n  it  or 


Par 


Der  l v  4  t  i  vp 


A  ]  R  SP'  i  1  »  if'  Ml  AT 
■  !  T  r  4  1  «g  HI  ' 

41  S.  I  >S 


SMI  >H2  »/  0HI  3  Kq/0q 


WAI[R  l  AT  Ml  A  I  VAR 
.IT.  .  I  »g' 
viuRt 


FONT INOFT1  ON  Nl  x  I  PACT 
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RUN  NUMBER ; 
START  IIM€; 
START  DATE i 


7905080400 
4:  7;  50  P‘iT 
8  May  197v  i DAY  1?S> 


MARINE  SURF  APT'  l  AYFR 
NRL  rtlCHOrtETtfJRULDGY 
SAN  NICOLAS  I  SI  AND,  CAI 


•  ESTIMATED  MlCROMETEOHOLOUICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  LHANNf L&J :  A/Hin 
DATA  AVERAGING  PERIOD;  30  Mm 


AIR  TEMP. 

WIND  SPEED 

DFW  POINT 

TEMP . STRUC .  BAR. PRES. 

BULK  WT  TtMP 

AIR-wr  TEMP 

POT-gr  TEMP 

V1R-WT  TTMP 

V.POT-WT  TEMP 

(Celsius) 

(Me ter /sec ) 

(Celsius) 

(Kei.*M-?/3)  (Mill ibir ) 

(Celsius) 

(Kelvin ) 

(Kel van) 

(Kelvin) 

(Kelvin) 

12.655 

7.92 

9.00 

NO  DATA  101039 

13.570 

-0 .914 

-0.816 

0  .  315 

0.413 

Hi-  IGHT 

POT. TEMP , 

V1R . TFMP . 

V.POl . TFMP . 

ABS. HUMID. 

RFL  .HUMID. 

SPEC. HUM  ID. 

VAP .PRES  . 

S. VAP  PRES . 

REF . J  NbEX 

<  Meters) 

(Celsius) 

(Celsius ) 

(Cel sius) 

( Kq/«3 ) 

<  Per  cen  t ) 

(Kq/Ky  ) 

(Mill i bar s > 

(Millibars) 

(Kel  *M  2/3 

10.00 

12.753 

13.884 

13.982 

8 . 672E-03 

78.39 

7. 072E-03 

1 1 .439 

14,593 

NO  DATA 

#  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHF  ET  Al,1978>: 


INFERRED 

STABILITY 


CRAD. RICHARDSON  NUMBT R 
(►-Stable,  -^Unstable) 

-  0 .061  AT  CMH 

GEOMETRIC  HF AN  HEIGHT 
(Meter)  GMH-( 2t»Z?)l/2 
12.99 

Z/L  AT  GMH 
-0 . 073 

Z/L  AT  10  METERS 
-0 , 05b 

HONIN-QBUK HOV  LENGTH 
(Meters) 

-l .782E  0? 


FLUX  PARAMETERS 

UP, -“DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-8.8&F-0? 

HUMIDITY  FLUX 
<  K g /sec  «2> 

J.  1VE-05 

LAT . HEAT  FlUX 

(U«t ts/n2) 

7.87E  01 

f.f  N  .  HEAT  FlUX 
<U*ttS/n2) 

9.S5F  00 

SKY  AND  SOLAR  HF  AT  FLU. 
(Udtt %/n3 > 

I.43E  01 

TOTAL  HEAT  BUDGET  FLUX 
(U«Tts/n2> 
l  .  03E  02 


iNFFRRE D 

SCAIINC  PARAMFTERS 


FRICTION  VELOCITY 
( Meters/sec ) 

2 . 698F-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9 . febSE  05 

SCALING  POT. TEMP. 
(Kelvin) 

-2.956F-02 

ROUGHNESS  LENGTH 
<  Me  t  er  i ) 

5 • 328E-05 

DRAC  COFF.AT  .0  MFTERS 
(Dimensionless) 

! . 152F-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


UITH  LONC  VI LOC ITT 
( Met er2/ sec  2 > 

-7. 223E-02 

WITH  ABS.  HUM  ID I TY 
( Meter  Kg/s er  m3 > 

3. I8GE-05 

WITH  POT . TEMPERATURF 
(Meter  Kel . /sec ) 
7.946E-03 


MISCELLANEOUS 


AIR  DENSITY 
( Kq/n  3 ) 

1  .2263 

AIR  SPECIFIC  HEAT 
(  ITcai  /Kq  Kel .  * 

2.41  53E  02 

WATER  LAT  HEAT  VAP . 

< ITr al  /Kq  > 

5.9016F  05 

VAP. PRES. AT  WT  LF  <.(. 
(Mill  ib*r  ) 

15.51 0 

ABS, HUM  ID. AT  WT  LEVEL 
( Kq/m3) 

1 . 1 72E-02 

PAR  PRES  AT  WT  I  F.VEL 
<  Mi  1 1 ib jr  ) 

10115V 


BOW)  N  RATIO 
(no  unit*.) 

0 . 125 


•  MFASUREMFNT  ERROR  ANALYSIS  OF  PARAMFTERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTf .  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARC  PROFILE  ERROR  VALUFS  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAHIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  Nor-', 


GRAD. RICH 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

TQTAi  HEAT 

BOWEN 

FRICTION 

SCL .SPET 

SCl  Ft)  I 

ROUGH 

DRAG 

NO. AT  CMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENGTH 

L  OEf 

MIX 

1 4 1 X 

1 27X 

17JX 

1  0  4% 

10X 

126X 

277X 

64X 

.  C9X 

4 1  X 

84X 

127X 

1 V1X 

CONTINUED 

191X 

BELOW 

46X 

4 1  X 

11  9X 

tox 

34X 

160% 

23X 

64X 

l  42X 

43X 

40% 

RUN  NUMBER: 

7V0508C400 

MARINE  SURFACE  LAYER 

PRIN 

DATE  1 1  JUN  1980 

START  TIME: 

4:  7:50  PST 

NRL  MICROMETEOROLOGY 

DATA 

SAMPLING  RATE  (AIL  LHANNf  LS* 

6  /  M  i  n 

START  DATE; 

8  Miy  1979  (DAY  128) 

SAN  NIC-OLAS  I Si  AND ,  CAt 

DAT.- 

AVERAGING  PERIOD:  30  Min 

•  COMPOSITE  PROFILE  AND  BULK  AFRODYNAHIC  DfRIVt.D  PARAMETER  VALUE  WEIGH1FD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFft  LIMIT  OF  THE  CORRESPONDING  MFASUREMFNT  UNCERTAINTY  INDICATED  IN  l  I: 


FLUX  PARAMETERS 
<  **UP , *  3  DOWN ) 


SCA1  INS  PARAMETERS 


C.RAD. RICHARDSON  NUMBTR 
( ♦  ‘Stable, --Unstable  > 
0.052  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH- ( 71 »Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.063  (0. 021 

Z/L  AT  10  ME  IF  RS 
-11.040  r  0.021 

MONIN-OBUKHOV  LENGTH 
(Me  ter s ) 

? . 064E  02 


MOMF N  TUM  FLUX 
(Nt /*?> 

-9.04E-02  [6.0E-02I 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3.0  IF -05  IB.0E-06I 

LAT  .HEAT  FI  UX 
(Wat  ts/«2> 

7.48E  01  I  2 . 0E*0 1 ) 

SEN . ML A  T  FLUX 
<W«t ts/«2) 

8  64F  00  13.0Ft00I 

SKY  AND  SOLAR  HF  AT  FLUX 
(Wefts /n2 ) 
l  43E  01  r?.OE»01 1 

I  DIAL  HF  AT  BUDGET  FLUX 
(  uj  1 1  */«;* » 

V.HlF  01  13  Of *01  1 

1'OWFN  RA1  IU 

(no  units) 

0.127  111(181 


FRICTION  VELOCITY 
( Meter  s/sec ) 

2.715E-01  l 6 . 0E -0? 1 

SCALING  SPEC. HUM  ID 
(Kq/Kg) 

-H.644E-05  13. OF  451 

SCAI  INC  PUT  .  TEMP 
(Kelvin) 

-2. 361 L- 02  12  Of  021 

ROUGHNfSS  LENGTH 
( Meters ) 

5 . 602F-05  16.01-051 

DRAG  COF  f  AT  10  IK  TFR 
( Meter  *  1 

1  .2)71  l.  a  I  4.  OF  04  1 


IttftFN  T  Ml  PRUT  fi  f  AMD  But  K  A*  ROD  YNAM I C  D1  R  1 VI  0  PARAMETER  VAI  (It  S  AS  CIlMPUIf  D  VIA  THI  STANDARD  DLVIAIIUN  FRISM  I  1  T  HF  R  t  HI 
I  I)  rriMPfiillT  VAI  I  IF  UR  ,tf  AGUREMI  NT  UNO  R  1 A 1  NT  Y  VAlllf  (WHICH  T  VF  R  ABf.UMITF  VALUl  IS  I  AR  C.F  R  >  All  VAllHS  ARt 
vriNf  DIMTRFnO  AND  ARf  "»gr  - 


SEN  HF  A  ( 
f  t  UX 


SKY  RAD . 
T  I  UX 


TOtAi  HI  AT 
T  t  IIX 


p()Uf  N 
RATIO 


FRICTION 
V»  I  Ilf  1  t  Y 


Sl.i  SPIC 
HUMIDITY 


S'  l  PIJ1 
Tl  Ml' 


Rlllir.M 
l  1 NG  1  M 
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MARINE  SURFACE  l  AYER  MICRON?  FEOROI  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  I  ABURATORY 

ATMOSPHERIC  PHYSICS  BRANCH  ] 

MARINI  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

•  •  ■  i  M 1CROHE  I  EOROl  OGICAL  DATA  *  *  «  *  1 


KUN  NUMBER: 

790 5086 4 30 

PRINT  DATF: 

11  JUN  1900 

t>  1  AN  1  lint: 

4:37:50  PM 

DATA  SAMPLING 

RATE  (ALL  CHANNELS):  6/Min 

INI)  II  ME  ; 

t. :  7:40  PST 

DATA  AVERAGING  PERIOD:  30  Min 

‘.IrtRT  I'Alf  : 

a  M.iy  197  V 

v  DAY  178) 

NOME  NCI  AT URE : 

1  *  UPPER  LEVEl  ,  2*  LOWER 

LEVEL 

nN.'.i  III-  MuiNNi  1  RAW  DATA 

(AVERACF  VDC): 

U  (i  l»  l 

N II  .  0  1 

Nc.1'7  No.  03 

No  .  04 

No  .  05 

Nc.06  No. 07 

Nc  .  08 

Vi  n  1  .  N 1  F  .  A 

IF  nP  .sikilC . 

1  IF  HP . SI RUC . ?  DfcU  POINT  1 

Dl  U  P01NT2 

WIND  SPEI  Dl 

WIND  SPEEDS  BAR. PRES. 2 

SKY  RAD 

o  .  71,  r. 

C  .  C  0 1: 

0.001  4.910 

4.982 

4.228 

4.129  4.638 

-0.097 

J 


No  .  09 
UIND  DIR. 
4. 849 


N  :•  i 

l-i  No 

.11  No. 1? 

No.  13 

No  .  14 

N  o  .  1 5 

Hi.) 

Ul  )  LMP  A» 

f  KLQUE  NCY  AC  Vfl*  1  AGE' 

MANUAI  FL  AG 

ZERO  RFF. 

SPARE  A 

3  • 

V2U 

J . 627  7 . 536 

0  .001 

D  .  001 

0.001 

No.lt  No . 17 

SPARE  B  VOLT. REF. B 

0.001  6.20:, 


Ml  MAI.  I  MANNIl  RAW  DA  I A  (AVERAGE):  FSCARPMCNT  DATA,  FJElD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


ij  !  No.  7 

UPWIND  NEAR 

UPWIND  |  AND 

DP  IF  CAL 

DP7FEAL 

WTDFCAL 

WSlEC 

WS2EC 

,1/  tirv'.i  AIR  TtrtP.7 

HI  IGHT /LENGTH 

PA)H(Meiers) 

(Volts) 

(Volts) 

(Veits) 

(Coeff . ) 

(Coeff. ) 

41  1  l  7489  1  1421  1  |l,VU7 

0 . 1 57 

)  1  0 

0.008 

0  .  050 

0.000 

0 . 993 

0.959 

Itt.  TlM  MiKJSfc  KEEPING  PAR  AMI 

ItRS 

TRANSIAIEO  INTO  ENGINEERING  UNITS: 

iAMIAi  MAC  ERROR  COUNT 

DAI  A 

BASE 

VULT .RFK.DFV 

VOLT . RFF. OF V 

Zf  RO  RFF  DEV 

AC  VOLT  FLUX 

AL  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

No  .  si  dl*-.  >  ‘No.  scans) 

( No  . 

S(  ails  > 

A( No .  >  .  065V) 

B(NC . >  005V) 

(Nc . > . 0C2V) 

(No . >5V> 

(No .  >lHz  > 

(VAC) 

(Hz) 

!|  0 

Kill 

1) 

0 

(l 

0 

0 

115.4 

59 . 63 

UE'.t  RVf  D  MlCRUrtCTbOROt  Oi'.K.AL  PARAMFTERS  <  INCLUDING  T  HF  ABOVE  CAL.  f.N,,  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


Al|<  1 1  nP  .  1 

1 1.  «•  1 S  III-  > 

17. 4HV 

UIND  SPFf  Dl 
(Meter /see  > 

FT.  15 

OF W  POINT  1 
(Celsiu-,  > 

V.  01 

TEMP  .  S  I RUC  .  1 
(M  l  .  xM-2/3) 
NO  DATA 

U  MJ  DIR  . 

(  D  4 . 1  r  u  e  > 

1  '  9 

BAR . PRt  S .  I 
(Millibar) 
1009. 36 

SKY  RAD. 
(Watt /n2  > 

1  . 35F.  01 

BULK  UT  TEMP 
(Celsius ) 

1 3. 564 

MEAN  AIR  TEMP 

(Kelvin) 

285.704 

AiK  ItMP.J 

l  1  »*  1  S  I  ilb  ) 

1 2  59V 

UIND  SPEED 7 
( Meter/sec  > 
7.80 

DEW  point;-* 
(Cels i  <is ) 

9. 07 

17 HP . STRUC . 2 
<  Kel  . xM-2/3) 
NU  DATA 

TIDE  TABLE 
(Meier  MSL ) 

0 . 02 

BAR  PRFS.2 
(Millibar ) 
1010.46 

CAl  C. Ul  AttD 

MICROMF.TLMKPLOi: 

11CAL  PARAMETERS: 

He  II '.HI  ,  Zl 
<rU»t*r*> 

1  LI .  35 

POT . TEMP . 1 
(Celsius) 

1 2 . 66V 

VI R , TEMP  .  I 

(Celsius) 

13.719 

V.PIU  I F MP  .  I 
(Celsius) 
i 3 . n?9 

ABS. HUMID- 1 
<  Kq/n3> 
8.678C-03 

REL .HUMID  .  1 
(Percent  > 
79.33 

SPFC. HUMID. 
(Kq/Kq  ) 

7 • OBOE  -  03 

1  VAP. PRES. 1 
( Mi 1 I ibar ) 
11.440 

S. VAP .PRES. 1 
(Mil  1  ibar  ) 
14.420 

REF. INDEX  1 
(Kel.xM-2/3) 
NO  DATA 

HLl.-HI,  z:\ 

<  Meter s ) 

V.  JU 

POT . K MP .2 
(Celsius) 

1 2 . 689 

VIR  .  TFMP  .2 

(Celsius) 

13.833 

V .POT . TFMP .2 
(Cel  si  us  > 

13  974 

ABS. HUM ID. 2 
( Kq/rt3 ) 
8.717E  03 

RFL .HUM ID. 2 
(Perten  t  > 
79.07 

SPEC . HUMID . 
(Kq/Kq  > 

7.1 37F-03 

2  VAP  PRES. 7 
(Mill ibar ) 

1 1 . 496 

S. VAP. PRES. 2 
(Millibar ) 
14.540 

REF. INDEX  2 
(Kel . xM-2/3  > 
NO  DATA 

Cun  I  INJI  0  Pi  LUW 


Rlir»  Nl'MCI  R  ; 

7V. 1501.10  430 

MARINE  SURFACE  LAYER 

' .  f  mP  T  TI  ni  . 

4:37:50  PS  T 

NRl 

M ICROM7. 1 F  UROLOGY 

MAUI  DA  IF  : 

8  May  197V  (DAY  17H) 

SAN 

N1COIAS  ISLAND,  ( 

PRINT  DATE i  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS  > :  6/Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  AT  URE  :  1  ■=  UPPER  LEVEL,  2*  LOWER  LEVEL 


PRO"  II  F  CAl  (.III  ATItlNS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CHEATED  VALUES  ( BU3INGFR  ,  1 973  >  : 


FLUX  PARAMETERS 

(♦-UP ,-=DUWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦•INCR .WITH  HEIGHT) 


i .N AD  RICHARDSON  NUMBER  MOMENTUM  FLUX 

<  t  S  r  .ib  le  ,  --  Uns * 1 e  >  (N t /«2  > 

-0.047  AT  CMH  -7.24f.-02 


FRICTION  VELOCITY 
( leter s/sec  > 
2.431E -01 


GENERAL  rORH.DN/DZ* 

( (N1-N2) )/[Ln(Zl/Z2>« 
<Zl«Z2)1/21 


GENERAL  FORM :  * N ' SI  OPE* 

I <  LnZl -PS I )- <LnZ2-PSI ) 1/ 
IN1-N21 


I ;♦  IMF  IP  If-  Mf  AN  HI  IGHT 
'Meter  >  (.MH  =  </1»Z2)  1/2 
1 2 .  ?v 

/ .  I.  a  i  Lr.H 
II  0  57 

//L  AT  10  Ml  TENS 
-0  0  4  4 

//l  AT  Zl 
0  It  8  I 

//«  AT  /:» 

(I  0  4(j 

rtt'NIN  (iBI'KIIliV  IINMH 
7  '7VL  07 


HI  MIDI  T  Y  F  MIX 
(Kq/se.  «2> 

7.  DAt-Ut* 

LAT  HEAT  FLUX 
(Wat  tt/rt?> 

S.0VI  01 

I.F  N  .  HEAT  El  IIX 
<Ud t  ts/rt2> 

.  1 3E  oo 

SKY  AND  SUIAR  HEAT  FLU* 
<  Ud  '  t  s/rt7> 

I  35E  01 

IOTA)  HEAT  BUDtf  T  FLUX 
<Ua  i  i 
6  VLI  » I 


SCALING  SPECHUMD. 
<Kq/Kq) 

6  9\4E -05 


SCALING  PDT.  TEMP. 
(Kel v  in) 
l  701E-02 


ROUGHNf SS  LENGTH 
3.597E -OS 


drat;  coff  at  10  mfters 

(I)inensionlf-.  .) 

1  1)61  0  3 


N=WIND  SPEED  (H/sec  I 
Z=HE ICHT  (Meters) 
DWS/D7*  4.00E-Q2 


N-WIND  SPEED  <M/**c> 

Z “HEIGHT  <  M )  Vert.Axi* 
PS1«PSH 

US  SLOPE*  1.65E  00 


N-CPFC  HUMIDITY  (Kq/Kq) 
Z-HF1GHT  (Meters) 
DSH/DZ*  -8.92E-06 


N»SPEC .HUMIDITY  <Kg/Kg> 
Z*HE1GHT  <M>  Vert.Axi* 
PSI “PSI2 

GH  SLOPE  *  -7.07E  03 


N  *  POT . TEMP . (Kelvin) 
Z  ^-HEIGHT  (Meters) 
DPT/DZ*  -2 . 19E-03 


N*PQT .TEMP . (Kelvin) 
2*HEIGHT  (M)  Vert-Axt* 
PSI*PSI2 

PTK  SLOPE “  -3.1  HE  01 


N-LnTEMP  STRUC . <KxM-2/3) 
Z-HE IGHT  (M)  Vert.Axi* 

P  S I •NONE 

CT2  SLOPE“N0  DATA 


P  I  I  AT  / 1 
PM  I  At  /;* 

I  M2  A  f  /|  - 

»*?*»:*  at  /.■ 


0  72850  (■ 
0  1 2  VI  '16 

I  1 4*.4UV 

II  OH  II 4 A 5 


Bi.IWi  A  RAT  in 
•no  units) 

C  Id  I 


(.INFRA!  I  .QN'.i  I  AN  I  S  : 


MISCELLANEOUS 


VUN  K AKMAn 

•  I INS  T  AN  I 

•  N  (,  *j  n  l  t  »,  ) 
0  .  4 


r.RAVT  TAT  ION 
ACCf  I  I  RAT  JON 

V  7V,9 


PROF II  f 
TUP  PRANDII 
NUMBE  R 
0  74 


PROF  1 1  F 
TIJR  .SCHMIDT 
Nl'MPF  R 
0 .74 


BUI  K 

Sf  N  MEAT 
TRANfiF  ClJFF. 
0 . 971  -03 


BULK 

HOI S TURF 
1  RANSF  .  COE  F 
1 .321 -03 


AIR  DENSITY 

(Kg/«3> 

1 .2263 


i.i  vCRAt.  won  i. 

Ai.i  «r  «c  y  lirti  teflon  e«>  ee.letl  For  npusur  eeen  I  u  F  Ptofile  Slope  and/or  Par  t i a  I  Derivative. 
I  nn.i'iUi  i  is  by  >  if-pr  1 1 on  of: 


ATR  SPECIFIC  HEAT 
( ITcal  . /Kg  Kel . > 
2.4153E  02 


SHI  .,117  ♦/  TlMt  1  Kq/Kg 


UATER  LAT. MEAT  VAP . 
(ITcol  /Kg  ) 

5  9022E  8* 


i  I.,,  T  in.  i  (.  fin  ni  x  l 


f' AM 
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RUN  NUMBER 
5TAR1  TIME 
START  DATE 


7905080430 
4:37:50  PS  I 
8  May  1V7V  <  DAY  178) 


MARINE  SlIRFACF  LAYER 
NRl  MICROMF  TF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  Ml(  ROME  TEUROI  OGIC.AL  PARAMf  TENS  AT  TEN  METERS ; 


AIR  TEMP. 
( Crl»i us ) 
12.585 

HEIGHT 

(Meiers) 

I  0  .  Oil 


WIND  SPEED  DFW  POINT 
(Me ter /sec)  (Celsius) 


TFMP.S1RUC.  BAR. PRES,  BULK  WT  Tl 

<Kel.xM-2/l>  («UhbiD  (Celsius) 

NO  DATA  1010. 36  13.564 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (All  CHANNELS):  6/Min 
DATA  AVFRACING  PERIOD:  30  Min 


BULK  UT  TFMP  AIR-Uf  TEMP  POT-WI  TEMP  VIR-WT  TEMP  V.POT-UT  TEMP 


(Kelvin) 
-0 .979 


(Kelvin) 

-0.881 


PUT .TFMP. 
(Celsius  > 
12  .683 


(HR.  TEMP. 
(Celsius) 
13.B20 


V  .  POT  .  1F.HP  .  ABS.  HUMID. 
(Celsius)  (Kq/«3> 

13.918  8.713E-03 


REL. HUMID. 
(Percent ) 
79.10 


SPEC .HUMID.  VAP ,  PRES 


S. VAP. PRES.  REF.INOEX 


(Millibars)  (Millibars)  (Kel . *M -2/3) 


10.00  12.683  13.B20  13.91B  8.713E-03  79.10  7.104E-D3  11.490 

BUI  K  AERODYNAMIC  CALCINATIONS  BASF  D  ON  ABOVE  ESTIMATED  VAl  UES  AT  TEN  METERS  (FRIEHF  ET  AL.1978): 


INFERRED 
STABIL  1 1Y 


GRAD. RICHARDSON  NUMBER 
( testable,  --Unstable?) 

0  067  AT  GMH 

GFUMF.TRIC  MEAN  HEIGHT 
(Meter)  GHH*< ?t*Z3) 1/2 
12.99 

l/L  AT  GMH 
-0 . 079 

Z/L  AT  10  METERS 
-0.061 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 .634E  02 


FlUX  PARAMF  IFRS 
(♦“UP , -“DOWN) 


MOMENTUM  FLUX 
<Nt/«2> 

-8.65F-02 

HUMIDITY  FLUX 
(Kq/ser  «2> 

3. TIE  05 

L AT. HE  AT  FLUX 
(Watts/ m2) 

7.68E  01 

SFN.HEAT  FI  UX 
(Uatts/n2> 

1.04F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/n?) 

1 . 35E  0  1 

TOTAL  HEAT  BUDGET  FI  UX 
( Wat ts/n2) 

1 . DIE  02 


1NFFRRFD 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( He  ters/sec ) 

2.655E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

9.54SE- 05 

SCALING  POT . TEMP  . 
(Kelvin) 

-3. 145E-02 

ROUGHNESS  LENGTH 
(Meters) 

5. 086F -05 

DRAG  COFF.AT  10  METERS 
(Diwensi onless) 

1 . 147E-03 


1NFFRRU)  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(He  ter  2/sec 2) 

-7. 050E-02 

WITH  ABS.  HUMIDIT i 
(Meter  Kg/sec  m3) 

3.1 09E-05 

WITH  POT , TEMPERATURE 
(Meter  Kel./sec> 

8 . 352E-03 


AIR  DENS  I  T  Y 
(Kg/«3> 

1 .2265 

AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . > 


WATER  LAT.HEAT  VAP 
( ITcal ./Kq) 

5.9020E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil  1  ibar  ) 

15.505 

ABS. HUMID. AT  UI  LEVEL 
(Kq/m3) 

1 . 172E-0? 

BAR .PRES. AT  W7  I  EVEL 
(Mill ibar  ) 

1011.56 


BOWL  N  RATIO 
(no  units) 

0.135 

MIASUREMFNT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  RUU  ARE  PROFILE  ERROR  VALUFS  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  *♦( >r-“: 


GRAD. RICH. 
NO. AT  GMH 

zn. 

AT  10M 

MOMENTUM 

ruix 

LAT.HEAT 
FI  UX 

SEN. HE AT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

165% 

165X 

146% 

183% 

124% 

10% 

135% 

307% 

73% 

111% 

51% 

93% 

146% 

1F17X 

187% 

46% 

41% 

1  15% 

10% 

34% 

156% 

23% 

64% 

1  38% 

43% 

40% 

CONTINUED  BFl  OU 


RUN  NUMBER:  7V050B0430 

START  TIME:  4:37:50  PST 

START  DATE:  8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  M I CROMLT EUROLOG Y 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RAIF  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  hin 


COMPOS!  IF  PROFILE  AND  BUI  K  AF  RUDYNAMIC  DFRIVID  PARAML1FR  VALUE  UFIGHIF.O  AS  A  FUNCTION  OF  1  HE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THf  CORR1  SPONDINC  MIASUREmFNT  UNCERTAIN! Y  INDICATED  IN  l  1 : 


FLUX  PARAME1FRS 
(  ♦'•UP  ,  -  =  DOWN  > 


SCAI  INC  PARAMETERS 


C-KAD.  RICHARDSON  NOMBTR 
( *  - Stable,  -- Uns  t «b I e) 

0 . 056  I  0 . 02 J  Af  GMH 

Ct.  (METRIC  MF  AN  HF  I  GMT 
(Meter)  CNK--  <  7.\*Z?)  I  /2 
12.99 

Z/L  A  r  GMH 
0.068  I  0 . 021 

7/L  ft  I  10  MEIERS 
0.052  I0.O2J 

MON  IN  OBUKHOV  LENC1H 
( Meter«. ) 

-1.923E  02 


MOMENTUM  FLUX 
(Nt/n2) 

-8.31E-0?  (6.0E-02J 

HUMIDITY  FI  UX 
(Kq/sex  «7 ) 

2.V2E  05  IH.UF  n6) 

LAT.HEAT  FLUX 
( Ua  1 1'»/«2) 

7.21E  UI  1 2  .  (It  ♦O  1  I 

SIN.MFAT  FlUX 
(Ua I T*i/n2) 

7.841  00  [3.01*001 

SKY  AND  SOI  AR  Ml  AT  FlUX 
(  Wat  t *»/n7  > 

1  . 35E  0  1  12  OF  *01  1 

TOTAL  I  IF  A  T  BUDGET  FLUX 
(  Wa  f  ts/n;1 ) 

9.4  41  0J  13  01*  dll 

L'OWf  N  RATIO 
(i.c  unit*,) 
tl.  173  (0.081 


FRICTION  VELOCITY 
( Meter  './^t  ) 

2. 60  IE -01  1 6. Of- 02 J 

SCALING  SPF  C:  . HUMID. 
(Kq/Kg  ) 

-H.57tiE-05  1  3.01  -051 

SCAI  INC.  PUT  .  TEMP  . 
(Kelvin) 

-2  093FO?  12.0E-021 

ROUGHNESS  I  F NOTH 
( M*t»»r  t. ) 

4  614E  05  16. Of -05 1 

DRAG  COT  F  AT  10  MFTFRS 
(Meters ) 

1  .  1411  u.%  14. Of -04) 


DUFERENll  b<  IMF  FN  THE  PROFILE  AND  BUI  K  Al  RODYNAM I C  DT  R  I VE  D  PARAMI  IF  R  VAl  LIT  S  AS  COMPUTf  [)  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  T  Ml 
AROVF  UFII.HTID  CUMPOM  U  VAl  Ol.  OR  Ml  ASUR I  MF  Ml  ONCFRTA1N1Y  VAIII1  (WHICH  F  VF  R  ABSnillTF  VALUE  IS  IARCIR).  ALL  VAL  UE  5  ARE 
LISTED  IN  PERU  Ml  DIFMRFNCE  AND  AR!  "*or  “: 


(.PAD  .  ff  tCH  . 
NO. A I  GMH 


MOHFNlUN  lAf.HfAl  SIN. Hi  A!  SKY  RAD. 
M  UX  MUX  H  UX  f  I  UX 


10 1  Al  HI  AT  BOWL  N 
H  UX  RAT  M 


FRICTION  SCI.  SPEC 
VI  I  OF.  1  T  Y  HUMIDITY 


•  END  OF  DATA  RON 


MARINE  SURFACE  l AYER  HICKOMF IF  OROl  OC1CAI  E  XPER I MF  N I 
NAVAI  RESEARCH  LABORAfURY 

ai  mo;  ip  her  if  .physics  branch 

MARINF  A  TMOSPHF  fc  IC  RESEARCH  STATION 
SAN  NICOLAS  I  SI  AND.  CALIFORNIA 

*  •  »  *  MICRGH*  TtOROl  OCICAl  DATA  •  -  •  « 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905080500 
5;  7:50  PST 
5:37:40  PSI 
8  hay  1979  (DAY  1?R) 


•  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC)  : 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPL INC  RATE  (AIL  CHANNELS):  6/M»n 
DATA  AVERAGING  PERIOD.  30  Min 
NOMENCLATURE:  1  -UPPER  LEVEl  ,  2-1  DUE  R  LEVEL 


No  .  00 

VOL  T . RF  F  .A 
6.205 


No.Ot  No . 02  No. 03 

TEMP . STRIIC . I  TFMP .STRUC. 2  DEW  POINT  1 
0.000  0.001  4.74B 


No  .  04 

DEW  POINT? 
4  .  B?8 


Nc  .  05 

WIND  5PEFD1 

4.582 


No  .  06 

WIND  SPFED2 
4 . 465 


No  .  07 

BAR. PRES? 
4.646 


Nc  .  UB 
SKY  RAD. 
-0 . U  36 


No. 10  Noll  No . 1? 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOt  TAGF 
3.914  3.677  2.535 


No. 13  No. 14 

MANUAL  FLAG  7ERO  REF  . 
0.001  0.301 


No.  15 
SPARE  A 
0.001 


No  .  16 
SPARE  E> 
0.301 


No  ,  17 

VOLT  REF  .  B 
6.205 


No  .  09 
WIND  DIR . 
4 . 959 


DIGITAL  CHANNEL  RAW  DATA  (AVERAGE  > : 


ESCARPMENT  DATA. 


FIELD  CALIBRATION  AND 


WIND  SPEED  ESCARPMENT  CORP EC T I ONS : 


No .  i  No.:» 

AIR  TEMF'  .  1  AIR  TEMP.? 
Mil  124702  1421  125712 


UPWIND  NFAR  UPWIND  l  AND  DP1FLAL 
HF_  I GHT /LENGTH  PATH( Met er s >  (Volts) 
0.183  101  -0.908 


dpifcal 

(Veits) 
-0 . 350 


WIDE  CAL 
(Volts) 
0.000 


WSlFl 
(Luei f  .  > 
0 . 992 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


W52EC 


(I'oei  f .  ) 
0.952 


MANUAL  FLAG  FRRI1R  COUNT  DATA  BASE 
(No. sc^ns)  (No  scans)  (No. scans) 

0  0  1B0 


VOLT  .  RFF  .  OF  V  VOL  T  REF  .  DF.V  ZFRO  RFF.DFV  AC  VOLT. FLUX 
A( No . ) . 005V )  BfNo .  >  .  0  05V )  (Nr  ). 002V)  (No.)SV) 

0  0  J  0 


AC  FREQ. FLUX 
(No  .  MHz  ) 

0 


AC  VULTALL 
( VAC  ) 

115.4 


AL  FREQULNCY 
(Hz  ) 

59 . 68 


•  UBSFRVED  MICROME  TEOROLOCICAL  PAWAMFTERS  (INCLUDING  TKF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  F  NCINEtR INC  UNIIS: 


AIR  TEMP  I 
(Celsius ) 

12 . 470 

WIND  SPFED1 
(Me ter /sec  > 
8.82 

DEW  POINT! 
(Cel  si vs> 
8.05 

TEMP .STRUC.  1 
(Kel . xM -2/3 ) 
NO  DATA 

WIND  DIR . 

( Deg .True) 
313.6 

BAR .PRES.  1 
(Millibar  > 

1 009.50 

SKY  RAD. 

( Watt/n2> 
4.96E  00 

BULK  UT  1EMP 
(Celsius ) 

1  J  .  55B 

MEAN  AIR  TEMP 
(Kelvin) 

?85 . 68 1 

AIR  TEMP. 2 
(Celsius) 
12.571 

WIND  SPEED2 
( Meter/sec ) 
8.36 

DEU  P0INT2 
(Celsius) 
8.15 

TFMP.STRUC.2 
(Kel . xM-2/3> 
NO  DATA 

TIDE  TABLE 
(Meter  M5L > 
0,13 

BAR .PRES. 2 
(Millibar) 
1010.59 

•  CALCULATED 

MICROMETEUROLOE 

;ICAL  PARAMETERS: 

HEICHT,  Z1 

(Meters) 

18-35 

POT . TEMP . 1 

(Celsius) 

12.650 

VIR . TFMP . 1 
(Celsi us) 
13.621 

V. POT .TEMP . 1 

(Celsius) 

13.601 

ABS. HUMID. 1 
(Kq/«3) 

8. 129E-03 

REL. HUMID. 1 
(Percen  t ) 

74 . 39 

SPEC . HUMID . 1 
(Kg/Kg) 

6 . 629E-03 

VAP .PRES. 1 
(Millibar ) 

1 0.716 

S.  VAP  PRES. 1 
(Mil  1  ibar > 

14 . 404 

REE.  INDEX  1 
(Kel . xM-2/3) 
NO  DATA 

HEIGHT,  72 
( Meter  s  > 
9.20 

POT. TEMP ,2 
(Cel  si  vs) 
12.661 

VIR . TEMP .2 

(Celsius) 

13.731 

V.POT . TFMP. 2 
(Celsi us) 
13.821 

ABS. HUMID. 2 
(Kg/«3> 

8. 193E  03 

RF.L  .  HUMID  .  2 
(Percent ) 
74.43 

SPEC. HUMID. 2 
(Kg/Kg  ) 

6  676E-03 

VAP .PRES. 2 
(Millibar) 
10.804 

S. VAP. PRES.? 
(hi  1  1  ibar  ) 
14.516 

REF  INDEX  2 
(Kel . xM-?/3> 
NO  DATA 

»  CONTINUFD  BF.LOW 


RUN  NUrtBFR 

7905080500 

MARINE  SURFACE  LAYER 

START 

TIME: 

5:  7:50  PST 

NRL 

MICkOMETFOROLOCy 

START 

DATE  : 

B  Hay  1979  (DAY  1?8) 

SAN 

NICOi  AS  1SI  AND, 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LCVEL,  2  =  1  OWER  1  EVEL 


«  PROFILE  CAI  CULAT IONS  BASED  ON  ABOVE  OBSERVFO  AND  CALCULATED  VAIUES  < BUSINCER ,  1 973 >  : 


FLUX  PARAMETFRS 
( *-UP , -*DOUN) 


SCALING  PARAMETERS 


PROFILE  SI  OPES 

PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


(.RAD  .  R  ICHARDMJN  NUMBER 
(♦-Stable,  -Unstable) 
0.016  AT  CMH 

GEOMETRIC  MEAN  HFIGM1 
(Meter)  GMH*( 71 »Z2> 1 /? 
12  99 

//L  AT  CMH 
0  -02C 

Z/L  AT  |0  MF.  TERS 
-0.016 

Z/L  AT  Z1 

-  0  .  O.’V 

Z/L  AT  7? 

-  0 .014 

MON  IN  OBUKHOV  LENGTH 
( Meter  s  > 

-6 . 4 J8E  02 


MOMENTUM  FLUX 
<Nt/n2> 

-1  .  04E-01 

HUMIDITY  FLUX 
(Kg/sec  «2> 

2 . 3.5E-W5 

LA T. HEAT  FLUX 
(Wat  ts/#2> 

5.76E  01 

i  FN . HEAT  FLUX 
( Wat  ts/«2) 

3.32E  00 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t»/n2> 

4.96E  00 

TDTAL  HEAT  BUDt.T  T  FLUX 
(Wat  t*/n?) 

6.59F  01 


FRICTION  VELOCITY 
I Mefers/sec ) 
2-909F-01 

SCALING  SPEC . HUMD . 
<Kg/Kg ) 

-6?>?RE-05 


SCALING  POT,  TEMP. 
<Kei v in ) 

-9.214E-03 


ROUCHNESS  LENCTH 
(Met  t^ri) 

7 . 1 73E - C  5 

drag  COEF  ,  AT  10  MF  TERS 
(Dinenstaniess) 

1  34b l  -  UJ 


CENERAL  FORM : DN/DZ= 
t (N1 -N2) J/ll  n(Zl/Z2)« 
(ZMZ2H/21 

N-L1ND  SPEED  (M/sec) 
Z-H'IGHT  (Meters) 

DUS  17*  5.23E-02 


N-SPEC . HUMIDITY  (Kg/Kg) 
Z- HE l GHT  (Meters) 
DSH/DZ*  -B.92E-06 


N-POT.TEMP. (Kelvin) 
Z- HE l GHT  (Meters) 
DPT/DZ-  -1  26E-03 


GENERAL  FORM  s' N ' SLOPE- 
I <  LnZl -PSI ) - <LnZ2-PSI >1/ 
1N1-N2) 

N-UIND  SPEED  (M/sec  > 
Z=*HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

US  SLOPE-  1.381  00 

N-SF EC. HUMIDITY  <Kg/Kq) 
Z-HEIGHT  <M)  Vert. Axis 
PS I -PS  1 2 

SH  SLOPE  =  -B.2HE  03 

N=POT . TEMP , (Kelvin) 

Z- HEIGHT  ( M  >  Vert  Axis 
PSI -PSI 2 

PTK  5>L  OPE  =  -5.07E  01 

N=LnTE«P . STRUC .  <KxM-2/3  ) 
Z-HEIGHT  (M)  Ver  t  Ax  is 
PSI -NONE 

CT?  SLOPE -NO  DATA 


rsn  AT  Zt- 
PSI1  AT  72- 
PSI2  AT  Zl- 
P5I2  AT  72- 


0 . 095039 
0 . 0503  1? 
0 . 05R716 
0 . 030704 


BOUEN  RATIO 
(no  unit*) 

0  .  058 


•  GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
TONSTANT 
< No  nn i ts  1 
0 . 4 


GRAVITATION 
ACCEl  ERA  1  ION 
(M/set  ?> 
9.7959 


PROFILE 
TUV  .  PR  AND  Tl 
NUMBF  R 
0.74 


PROF  II  E 
TUR  SCHMIDT 
NUMBER 
0  74 


BIM  K 

SFN  HEAT 
TRANSF  (OFF 
0 -92F-03 


BULK 

MOISTURE 
TRANSF  CCfF  . 
1 .32F-03 


AIR  DENSITY 
(Kg/h.3) 

I . 2269 


•  GENERAL  NOTF 5  : 

Accuracy  Imitation  exceeded  lor  neasurenent  of  Profile  Slop#  and/or  Partial  Derivative. 
Conputatton  exeruted  by  insertion  of; 


AIR  SPF  CIFIC  HEAT 
(  ITcal  .  /K*.  Kel  .  ) 
2.41 44E  02 


SHI-5H2-  ♦/-  .OBI -J  Kg/Xg. 


WATER  L AT. HEAT  VAP 
(ITral./Kg) 

5.9023E  05 


•  CONTINUED  ON  NF  X  T  PAGF 


370 


RUN  NUMBFR 

7905080500 

MARINE  SURFACE  LAYER 

PRINT  DATE: 

11  JUN  1 98C 

START  TIME 

5:  7:50  PST 

NRL  M I CRQMETE UROLOGY 

DATA  SAMPLING 

RAIL  (ALL  1. 

HANNELS):  6/M 

n 

START  DATE 

8  May  1 979 

DAY  128) 

SAN  NICOLAS 

ISLAND,  CAL 

DATA  AVERAGING  PERIOD:  3P 

Min 

ESTIMATED 

MICROMETEOROLOGICAL  PARAMETERS  AT  I F N  METERS: 

AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRFS . 

BUI  K  UT  TEMP 

AIR -WT  TEMP 

POT-WI  TEMP 

VIR-Wf  TEMP 

V.POT-WT  TEMP 

(Celsi us> 

(Meter/sec ) 

(Celsius) 

(Kel . *M-2/3) 

(Mill ibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kel v in) 

(Kelvin ) 

12.559 

8.41 

8. 14 

NO  DATA 

1010.50 

1 3 . 558 

-0 ,999 

-0.901 

0  .  159 

0 .257 

HEIGHT 

POT. TEMP . 

VIR.TEMP. 

V. POT.TFMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S.VAP  PRES  . 

REF . INDEX 

( Meters) 

(Celsius ) 

(Celsius) 

(Celsius) 

<Kg/n3> 

(Percen t ) 

(Kg/Kg) 

(Mill ibar s ) 

(Mil  1 ibars ) 

(Kel - *M-2/3 ) 

10.00 

12.657 

13.718 

13.816 

8 . 1B6E-03 

74.42 

6 .670F-03 

10 .793 

*4.503 

NO  DATA 

*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  FSTIMATFD  VAI  UFS  AT  TEN  METERS  (FRIEMF  FT  AL,197B>: 


INFERRED 

STABILITY 


CRAD. RICHARDSON  NUMBER 
(♦-Stable,-- Unstable) 
-0  .  054  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter )  GMH»<Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 

-0. 0*6 


Z/L  AT  10  METERS 
-0.051 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 973E  0? 


FLUX  PARAMF1FRS 
(♦*UP,-=DOUN> 


MOMENTUM  FLUX 

(Nt/«2> 

-1 . 03E-0 1 

HUMIDITY  FLUX 
(Kg/sec  h2) 

3. 92E  -  05 

LAT.HFAT  FLUX 

(Watts/«2> 

9.68E  01 

F.FN.HEAT  FI  UX 

(U*tts/w9> 

1 . 11F  01 

SKY  AND  SOI AR  HF AT  FLUX 

(Wat  ts/n2) 

4 . 96E  0  0 

TOTAL  HEAT  BUDGET  FLUX 
( Wat ts/n?) 

1 . 13E  02 


INFERRED 

SCALINC  P AR AMFTFRS 


FRICTION  VELOCITY 
(Meters/sec ) 

2.896E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .  103F-04 

SCALING  POT.TFMP. 
(Kelvin) 

-3. 100E-02 

ROUGHNESS  LENGTH 
(Meters) 

7 . 056E- 05 

DRAG  COFF.AT  10  METERS 
(l)inensionless) 

1 . 185E-03 


INF  FRR)  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLGCITY 
(Meter?/sec2) 

-B. 386E-02 

WITH  AfaS.  HUMIDITY 
(Meter  Kq/sec  n3) 
3.91 VE- 05 

WITH  POT . TFMPERAIURF 
(Meter  Kel . /sec ) 
8.976E-Q3 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3 ) 

1 . 2271 

AIR  SPECIFIC  HEAT 
(  ITcal  . /Kg  Kel  .  ) 
2.4144E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9021E  05 

VAP .PRES .AT  WT  LEVEL 
(Mil  1 ibar ) 

15.501 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  .  171E-02 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar) 

1011.70 


BOWl N  RATIO 
(no  unittv) 
0.115 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMFTERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AFRODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARL  ■♦or-*: 


CRAD. RICH 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD 
FLUX 

173X 

173X 

122X 

1 70X 

1  4 1  X 

19X 

I85X 

185X 

46X 

39X 

1 13X 

19X 

CONTINUED 

BFLOU 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL. SPEC 

SCL  .POT  . 

ROUGH. 

DRAG 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

149X 

31  IX 

61 X 

11  OX 

80X 

8 1 X 

1 22X 

36X 

153X 

23X 

62X 

1367. 

43X 

40% 

RUN  NUMBER 
START  TIME 
START  DATE 


7905080500 
5:  7:50  PST 
8  May  1979  (DAY  12B) 


MARINE  SURFACE  LAYFR 
NRL  MI CROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMP1  INC  RATE  (AIL  CHANNFIS):  A/Min 
DATA  AVERAGING  PERIOD:  30  Min 


-  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  T HF  AWIVE  RESPECTIVE  MEASUREMENT  ERROR 
(.  :*•'  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  Mf  ASUREMfNT  UNCERTAINTY  INDICATED  IN  l  1  : 


STAH1I  ITY 


CLUX  PARAMETERS 

(♦*UP,-*i/.  •'  SCALINC  PARAMETERS 


HR AD. RICHARDSON  NUMBER 
( ♦-Stable,-- Uns tab le) 
-0.034  10.0?)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-C Z1 *Z2) 1 /? 
12.99 

Z/L  AT  GMH 
-0.042  10.021 

Z/L  AT  10  METERS 
-0.033  10.02) 

HON  IN  OB HOV  LENGTH 
(Meter*) 

-3.076E  02 


MOMENTUM  FLUX 
<Nt/n2) 

-l  ,  03F-0 1  16.0E-021 

HUMIDITY  FLUX 
(Kq/sec  «2) 

3.62E-05  18.0E06) 

LAT.HFAT  FlUX 
(Wat  t*/«2 ) 

8.95E  01  (2 . OE>0 1 1 

SEN. HEAT  FlUX 
(Wat  ts/n2> 

7.65F  00  (3.0E+001 

SKY  AND  SOI AR  MF  A I  FLUX 
<U*f ts/n2> 

4.96E  0  0  1 2 . 0 E ♦ 0 1 ) 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n?) 

1  ,  04F  02  13. 0 E ♦ 0 1 ) 

BOWEN  RATIO 
(no  units) 

0.096  10.08) 


FRICTION  VELOCITY 
(Meters/sec) 

2.899F-01  (6.0F-02I 

SCALING  SP«-C. HUMID. 
(Kq/Kg) 

-9.395E-D5  13.0F-05) 

SCA1  ING  POT.  TEMP  . 
(Kelvin) 

-1  729F-02  12.0E-02) 

ROUGHNESS  LENGTH 
( Meters ) 

7.097E-05  16.0E-051 

DRAC  EOF  F  AT  l  0  MF  TERS 
( Meter •* ) 

1..V4I  n  3  (4.0E-C4I 


»  DIFFERENCE  BETWEEN  THE  PROEILF  AND  BUI  K  ALRODYNAMIC  DERIVED  PARAME  TER  VAI  UFS  AS  COMPUll'D  VIA  THE  S1ANDARD  DEVIATION  *  RUN  E  TIMER  1H 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASlIRtMlNT  UNEFR’.INTY  VAI  (IF  (WHICH  EVFR  ABCOI  UTF  VALLir  IS  IARGERI  At  I  VAI  OE  S  Akf 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  ■♦or-": 

GRAD. RICH.  Z/l  MOMENTUM  LAT.HFAT  SIN.  HEAT  SKY  RAD.  IOIAI  HEAT  BOW)  N  FRICTION  SCL  SPEC  SCI  POT  ROUGH  I' '.’AG 

NO. AT  GMH  AT  1 0M  FlUX  FlUX  FLUX  FlUX  MUX  RATIO  VELOCITY  HUMIDITY  U  MP  .  lENGIH  (  PE  f  . 

56X  54X  OX  26X  SIX  OX  27X  31X  OX  J5X  bbX  IX  -X 


•  END  OF  DATA  RUN 


171 


MARINE  SURFACE  l  AYER  MICROMF TFOROI  OCICAL  EXPERIMENT 


NAVAL  RF *>F ARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  INC  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAt IFORNIA 

«  *  «  *  MICROMETEOKOLOGICAL  DATA  «  *  *  * 


RUN  NUMBER : 

7V0508U53C 

PRINT  DATF: 

11  JUN  1980 

START  TIME: 

5: 37:50  PSI 

DATA  SAMPLING 

RATE  (ALL  CHANNELS):  6/Min 

f NO  TIME: 

6:  8:  0  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

8  May  19W 

(DAY  1211) 

NOME  NCI  ATURE: 

1  --UPPER  LEVEL,  2=L0UER  IE 

VEL 

AN.'.I  QG  CHA 

sft  RAW  DATA 

(AVERACF  VDC 

No  .  00 

Nc  .01 

Nc  .02 

No  .  03 

No. 04  Nc . 05 

No  .06 

No  .  07 

Nc  .  08 

No  .  09 

Vl'T  T  .  k  f  F  .  A 

11  nP  . STRUG  . 

1  TFMP.SIRUC 

2  DEW  PI1IN1  1 

DEW  P0INI2  WIND  SPEF.D1 

WIND  GPEED2 

BAR .PRES? 

SKY  RAD. 

WIND  DIR. 

6.205 

(i .  0  L-  0 

0  .  0  I1  1 

4 .672 

4.758  4.685 

4 . 526 

4.653 

0  .  096 

5.20? 

No  .  10 

No  .  ]  1 

No  .  1? 

No  .  13 

No. 14  No. 15 

No  .  16 

No  .  17 

I'tJi.K  wr  ltMP  AC  F'RfatltNC 

AC  Vlll  TACF' 

MANUAl  FLAG 

ZERO  REF.  SPARE  A 

SPARF  B 

VOLT .REF , B 

3 .  V 11 2 

3 . 75V 

2.534 

1) .  0  0 1 

0 . 0Q1  0.001 

0.901 

6.205 

Mi- UAL  CHANHI  L  RAW  DA  I A 

lAVtRACF  )  : 

ESCARPMFN  T  DATA,  FIFLD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

Nu  .  1 

N.»  .2 

UPWIND  NEAR 

UPWIND  LAND  DP  IF  CAL 

DP2FCAL 

UI1BF  CAL 

US1EC 

WS2EC 

AIR  ILMU  .  1 

AIR  TEMP. 2 

HEIGHT/LENCTH 

PATH(Meters)  (Volts) 

(Volts) 

(Volts) 

(Coeff .  ) 

(Cor-ff  .  ) 

1  4 1  1  1 7  JU  4 

1421  121 587 

0.197 

68  -  0 .008 

-0  .  D50 

0.090 

0 .992 

0.949 

SYSTEM  Hlk'S 

L  Ki  t  P  INC  PAkAM*-  IFRS  TRANSI 

AIFD  IN  10  ENCINt  FfcING  UNITS: 

MAM.  :,1L  F  l  Al 

LHROR  CUUNI 

DATA  BASE 

VOLT  .REF.  DEV 

VOL1.RFF.DFV  ZFRO  RFF.DFV 

AC  VOLT. FLUX 

AC  FREQ .FLUX 

AC  VULTAGc 

AC  FREQUENCY 

<  No  .  st  *».•.  > 

< No . scan-  1 

<  Nc . sr  ans ) 

A ( No . > .005V) 

B(Nc.).005V)  (Nc.>. 002V) 

(Nc . >5V) 

( No ,  ) 1  Hz ) 

(VAC) 

(Hz  ) 

0 

U 

180 

0 

0  0 

0 

0 

115.3 

59.76 

OHM  KVE.P  MlCkHMc.  IbUROl  OG 

I C Al  PAHAML  TERS  (INCLUDING 

THF  AF«OVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENCINEERINC  UNITS 

A  1  H  1 1  MP  1 

WIND  SPF EDI 

DEW  POIND 

T 1  MP .SI RUC . 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TFMP 

MEAN  AIR  TEMP 

< Celsius  > 

( Meter /ser > 

(Celsius) 

<  Ke 1  .  xM -2/3 ) 

(Deg .True) 

(Millibar) 

(Wat  t/n2) 

(Celsius) 

(Kelvin) 

l :  .  1  M4 

V .  02 

7.59 

NO  DATA 

321  .9 

1 009.59 

1  .  34E  01 

13.546 

285.292 

AIR  1 L  M.  2 

WIND  SPEED? 

DEW  PH IN T2 

TEMP  STRUC.2 

TIDE  TABl  E 

BAR .PRES. 2 

•  Col  si  »*,) 

( Meter /set > 

(Celsius) 

(Kel . xM -2/3) 

(Meter  MSL ) 

(Millibar ) 

i 2 . t 5V 

tt.  44 

7.7J 

NO  DATA 

0 .22 

1010.69 

LAI.LUI  A1ED 

rtlCkOHETF.UROLOG  ICAL  PARAMETERS: 

HEIGHT,  71 

POT. TEMP. 1 

VIR . TKMP . I 

V. POT. TEMP . 1 

ABS. HUMID. t  RFL.  HUMID. 1 

SPEC. HUMID. 1 

VAP , PRES • 1 

S. VAP  PRES. 1 

REF.  INDEX  1 

•  I'nt.r s ) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kg/«3>  (Percent) 

(Kg/Kg  ) 

(Mi  11  ibar  ) 

(Hill  ibar ) 

(Kel .xM-2/3) 

l  U .  35 

12-284 

i3.2iy 

13.39? 

7.892E-03  73.88 

6.425E-03 

V  0 . 389 

14.063 

NO  DATA 

HUGH!',  72 

PUT  .  IF  Ml*  .2 

VIR. TEMP .2 

V.POT .TFMP.? 

ABS. HUMID. 2  REL . HUMID . 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S  ,  VAP  .PRtS.? 

REF. INDEX  2 

(Meters) 

<  Cels i us  > 

(Celsius) 

< Cel  si  us  > 

(Kg/n.l)  (Percent  ) 

(Kq/Kq  > 

(Millibar ) 

( M  1 1 1 ibar ) 

(Kel . xM-2/3  > 

V  .  2 !) 

12.249 

13.284 

13.374 

7 . 974E-03  74.31 

6.4B7E-03 

10 .499 

14.12V 

NO  DATA 

>  C'liN  I  INi.lt-.  D  BrlUW 


RUN  NUMBER: 
MARI  TIME: 
STAR  I  DATE: 


79050110530 
5 :3V: 50  PST 
8  May  1V79  (DAY  12R) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1780 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M»n 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  -  UPPER  LEVEL,  2-LOWER  LEVEL 


»  PMIF  U.E  CALCULATIONS  RASED  UN  AROVF  OBSERVED  AND  CALCULATED  VAIUES  (BUSINCFR ,  1973)  : 


STAR  fl  ITY 


E-RAD  ,  R ICMARD5UN  NUMRFR 
(♦-Stable,  -Unstable) 
0.033  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
f  Me  t  er  )  GHH  =  <  71 *Z?>  !/? 
12.99 

7/L  A I  CMH 
0 . 050 

7/1  AT  10  M*  IFRS 
0.  03H 

//l  AT  Zt 
0.071 

7/L  AT  72 
0.035 

MON  IN  OBUKHOV  I  F  NOTH 
<  Me  t  er  s ) 

2.S99E  02 

PS  I  1  A I  71  -0  .  3  J  1(178 

PS1  t  AT  7.'^  -0  .1 664 
!"•  12  AT  71--'  0 .44851  I 

PM  2  AT  77=  0 .224866 


FLUX  PARAMETERS 
(♦=UP,-=DOUN) 


MOMFNTUM  FLUX 
(Nt/n2> 

-9, 08F-02 

HUMIDITY  FLUX 
(Kg/sec.  m2) 

1 . SUE- 05 

LAT.HEAT  FLIJX 
<  Ua t  ts/n2 ) 

3.91E  01 

SFN.HEAT  FLUX 
<UjTT«/m2) 

-7.04E  00 

SKY  AND  SULAR  HEAT  FLUX 
<Watts/ii2> 

•  1  34E  01 

TOTAL  MEAT  BUDGET  FLUX 
(Wat fs/n?> 

1 . 06E  0 1 

BOWEN  RATIO 
(no  units) 

0.180 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
<  Meters/sec ) 

2 . 71  BE  -  0 1 

SCALING  SPEC . HUMD . 
<Kg/Kq > 

-4.731E-05 


SCALING  POT.  TEMP. 
(Kel vin) 

2.085E-02 


ROUGHNESS  LENGTH 
(Meters) 
5.560E-05 


DRAG  COEF .  AT  10  MFTERB 
( Dimension  less ) 

1  .  U4t  -03 


PARTIAL  DERIVATIVES 


GFNFRAL  FORM : DN/DZ= 

I (N1-N2) 1/11  n(Zl /Z2>« 
<21 «Z2) 1 /?] 

N-WIND  SPEED  <M/s»c) 
Z-HEICHT  (Meters) 
DWS/DZ*  6.4OE-02 


N-SPEC -HUMIDITY  <Kg/Kg> 
Z*HEIGHT  (Meters) 
DSH/DZ*  -B.92E-06 


N*POT  TEMP . (Kelvin) 
Z*HE I GHT  (Meters) 
DPT/D7=  3.93E-03 


PROFILE  SLOPES 
( ♦= I NCR .WITH  HEIGHT) 


GENERAL  FORM : 'N'Sl OPt  = 
t  ( LnZ  1  PSD  -  (LnZ2-P5I  )  1  / 
(NI-N21 

N-WIND  SPEED  (M/sec) 
Z«HEICHT  ( M >  Vert. Axis 
PSI=PS11 

WS  SLOPE =  147E  00 

N=SPFC -HUMIDITY  <Kq/Kg> 
Z'HFIGHT  (M)  Vert  Amt, 
PSDPSI2 

SH  SLOPE*  -1 . 1 4E  04 

N-POT . TEMP . (Kelvin) 
Z^HEIGHT  <M)  Ven  Axis 
PS  I *P SI  2 

PTK  SLOPE  *  2.5VE  01 

N^LnTEMF  STRUC . (KxM  2/3) 
Z* HEIGHT  <  M )  Vert.  Ait* 
PSDNONE 

CT2  SLOPE *NO  DATA 


*  i.l  Nr  ft  AL  TONS  I  ANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  .n.it*,) 
II  4 


l.RAV  IT  A  T I  UN 
AfXll  FRA  DON 
<i1/«-ec  2) 

V  795V 


PROF  II  f 
TUP , PRANDTL 
NUMRF  » 

P  .74 


PROF  II  E 
TOR. SCHMIDT 
N1MBFR 
0.74 


BUI  K 

SFN  HF  A 1 
TRANSF  .CUF  F  . 
0 . 92F -  0  3 


BULK 

MO IS TURF 
1RANSF  COFf . 
1  3?F -03 


AIR  DENSItY 
(Kg/M.3) 

1 .2288 


•  <  •  NERAl  Mill  >: 

A.rvracy  I  imtati  -.n  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative 
CoMpnfaff'in  a*er»»e»)  by  insertion  of: 


AIR  SPECIE!!*  MEAT 
(Deal  .  /Kg  K.  1  .  ) 
2.41 39E  02 


SHI  SM2  '♦/-.  0  HI  -3  Kg/Kg. 


WATER  LAT  HEAT  MAP 
<  I  Tt  *1  /Kg> 

5.90  45C 


l  (iNllNUt  D  ON  Nl  xl  PACF 


372 


RUN  NUHBtR  l  79050Q0530 

STAR  r  n«:  5:37:50  PUT 

START  DATE.  R  May  1979  (DAY  128) 


MARINE  SURFACE  LAYFR 
N»L  MICRGUETEUROLOCY 
SAN  N1CQIAS  ISLAND,  CAL 


SI  1 MAI ED  rtICRGHET  E UROLOGICAL  PARAMETERS  AT  TEN  METERS: 


■.'V  TEMP . 
■'  Lel&>  u%  > 
12.15? 

MF IGHT 
(Maters) 
10.00 


WIND  SPEED  DFU  POINT 
(Meter/sec)  (Celsius) 


POT. TEMP . 
(Celsius) 
12.230 


V1R .TFMP  . 
(Celsius) 
13.27* 


TFrtr.STRUC.  PAB.P8FS, 
(Kel.xM-2/3>  (Millibar) 
NO  DATA  101Q.6Q 

V. PUT. TEMP,  ABS. HUMID. 
(Celsius)  (Kg/* 3) 
13.374  7.964E-Q3 


PRINT  DATE:  11  JUN  t9B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  fe/Min 
DATA  AVERAGING  PERIOD:  30  Nin 


BULK  UT  TEMP  AIR-UT  TEMP  PQT-UT  TEMP  VIR-UT  TEMP  V.POT-UT  TEMP 


(Celsius ) 
13.546 

REL. HUMID. 
(Percent) 
74.26 


(Kelvin  > 
-1.394 


(Kelvin ) 
-1 .296 


(Kelvin) 

-0.270 


(Kelvin) 

-0.172 


SPEC. HUMID,  VAP.PRES. 


S.VAP.PRE8.  REF. INDEX 


10.00  12.230  13.276  13.374  7.964E-Q3  74.26  6.479E-03  10.486 

BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVF  ESTIMATE  D  VALUES  AT  TEN  MFTERS  (FRIEHE  ET  AL,1978>; 


(Millibars)  (Millibars)  (Kel . xH-2/3 ) 


INFERRED 

STABILITY 


CHAD. RICHARDSON  NUMBER 
((-Stable, --Unstable) 

-  0 . 072  AT  CMH 

Ul  OMETRir  MEAN  HEIGHT 
(Meter)  GMH*(Z1 *Z2> 1/2 
12.79 

Z/L  AT  GftH 
-0.0Q5 

Z/L  AT  10  METERS 
-0 . 066 

MON  IN- OBUKHOV  LENCTH 
(Meters) 

-I  . 520E  Ci’ 


FLUX  PARAMETERS 
<+*UP  DOWN) 


MOMENTUM  FLUX 
<Nr/«2) 

-1 . 06F-01 

HUMIDITY  fl-UX 
(Kq/sec  t%2) 

4 . 2(1  E  OS 

L AT. HEAT  FLUX 
(Watt%/«2) 

1.04E  02 

SEN.  HEAT  FI  UX 
<Uatt*/«2> 

1.51E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wat  ts/n?) 

-  1 .34E  01 

TOTAL  HEAT  BUDGET  F>  UX 
(Watts/«2) 

1 . 06E  0? 


INFFRRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

2.938E-01 

SCALING  SPF.C. HUMID. 
(Kg/Kg) 

-l . 164E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-4 . 135E-02 

ROUGHNESS  LENGTH 
(Meters) 

7.445E-05 

DRAG  COFF.AT  ifl  METERS 
(Dinensionless) 

1 .192E-03 


INFFRRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 
(Me ter 2/ sec 2) 
-8.633E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 

4 . 205E-05 

WITH  POT, TEMPERATURE 
(Meter  Kel . /sec  > 

1 . 21 5E-02 


MISCELLANEOUS 


AIR  DENSITY 
<Kg/*3> 

1  2291 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel  ) 
2.4140E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9044E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  ) 

15.490 

ABS. HUMID. AT  WT  LEVEL 
(Kg/ri3> 

1 . 171E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1011 .60 


BOWEN  RATIO 
(no  units) 

0.145 

MfASUREMFnT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  ML  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARC  PWOFTLF  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAMIC  ERROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  *+or- 


GRAD. RICH. 

Z/l 

MOMtNlUM 

LAT  .HrIAT 

SI  N. HE AT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL.POT. 

ROUGH. 

DRAC 

NO. AT  CMH 

AT  1  CM 

P  LUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGT  H 

COEF 

107* 

MU 

102X 

1  BOX 

8?X 

10X 

1  03X 

242X 

51 X 

109X 

32X 

7  XX 

102Z 

16  VZ 

16VX 

46X 

.m 

97X 

I0X 

3?X 

135Z 

23X 

62X 

120X 

43X 

40X 

LUN  UNWED  BELOW 


RUN  NUMBE  R  :  7vUS<JH053U 

SI  ART  I  IMF;  5: 37:50  PST 

START  DATE:  8  May  1979  (DAY  128) 


MAR  INF  SURFACE  LAYER 
NRL  MICROmETEOROLOGy 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD :  30  Min 


COMPOSITE  PROF  H t  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1 : 


FLUX  PARAMETERS 
(+*UP ,-=DOUN> 


SC AJ  INC  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
< (-Stable, --Unstable) 

- u . ace  (o,o?i  at  cmh 

r.Fti MF  TRIG  Ml  AN  HF  IAHl 
(Meter  >  GMHM  Z1*Z?>  1/2 
12.97 

//l  A (  GMH 
(1.312  I  U  .  UP  I 

// L  Al  10  METFRS 
0  0  09  l  (..021 

M.'JNTNOBUKHOV  l  E  NOTH 
(Meters) 

1  .  11  3f.  0  < 


MOMENTUM  FLUX 
(Nt/«2) 

-I . fl IE-0 1  ( A . QF-02I 

HUMIDITY  FLUX 
(Kq/set  r»2> 

T. 67r-fl5  I  8 . 0E  -  06 1 

LA7.HFAT  FLUX 
(Wat  »s/n?) 

9. 13F  01  I2.0F  +  01  1 

sf « . hfa r  flux 
(Wat  ts/e?) 

3 .  1 5f  00  I  3 .  OF >1)0  I 

SKY  AND  SOI  AR  HT  AT  Fl.UK 
(Uat is/«2 ) 

-1  ■ 34E  01  12  0E *0 1  1 

TOTAL  HT  AT  BUDGET  FLUX 

U. l  ttS/H,'’) 

n.3;*r  01  u.oe*ou 

f'OUtN  RAT  10 
(no  un»H) 

0  .  0PV  II)  .  30 1 


FRICTION  VELOCITY 
(Meter «;/*ec  > 

2.B70E~0i  16.0E-D2 ) 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.142E-05  13.0E-05) 

SCALING  POT. TEMP, 
(Kelvin) 

7 . 878E-03  12 . OE-02 1 

RCIUGHNF  SF  LENGTH 
( Meters ) 

6 . 733F -  OS  16 . OF-Ool 

DRAG  COFF.AT  10  MF IFRS 
(Meter o • 

l . 17UE - U  3  (4.0E-04) 


Ml  TFKFNi  (  H’  (WUN  THE  PROFIl.F  AND  BUI  K  AFRODYNAMIC  Dr  R I Vf  D  PARAMF  TER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
AH)VC  WEIGH))  D  EOMPOSl  II  VAI  UL  UR  M*.  ASl  (F  M(  NT  UNI!  I R  I  NT  Y  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARCFR).  ALL  VALUES  ARE 
l  ISTLD  (N  PIKCFNT  DIFFLRINCF  AND  ART  ’(or  "• 

(.RAD. RICH-  /'  M'»M(  N  HIM  I  A  T .  HF  A  f  51  N .  HI  A  T  SKY  RAD.  TOTAL  HFAT  BOWFN  FR 1  tJON  SCL.SPEC  SCL.POt.  ROUGH.  DRAC 

N'l.  AT  GMH  A I  lti,«  HU*  fill*  )  l  UX  FLUX  FLUX  RATIO  VFLOCITY  HUMIDITY  TEMP.  LENGTH  CHEF  . 


MARINE  SURFACE  LAYER  M I CR OHF T FOR OL QG I CAL  EXPERIMENT 

NAVAL  RESEARCH  (  ABORATORY 
ATMUSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CAI  IFORNIA 

*  «  *  *  MICROME  1EUROI.OC1CAL  DATA  «  x  *  * 


RUN  NUMBER: 

79050B0600 

PRINT  DATE : 

11  JUN  1900 

START  TIME; 

6:  0:10  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIME: 

6:30:20  PST 

DATA  AVERAGINC  PERIOD:  30 

Min 

START  DATE: 

B  May  1979 

(DAY  l?n> 

NOME NCI  A  JURE 

1  -  UPPER  LEVE 

1  ,  2- 1  OWER  LEVEL 

X 

ANALOG  CHANNEL  RAW  DATA 

(AVERACF  VDC) 

No  .  00 

No  .  01 

No  .02 

No  .  03 

No  .  04 

Nc  .  05 

Nc  .  06 

Nc . 07  No . 08 

Nc  .  09 

VOLT.RFF.A 

TFMP . STRUC . 

TFMP. STRUC. 

2  DfU  POINT! 

DEW  POINT.? 

WIND  .SPEED! 

WIND  SPEED2 

BAR . PRIS . 2  SKY  RAD . 

WIND  DIR. 

6.205 

0.000 

0 .001 

4.657 

4.734 

4.417 

4 . 287 

4 . 667  0 . 332 

5.178 

No  .  10 

No.  11 

No  .  12 

No  .  13 

No  .  14 

No  .  15 

No.  16 

No  .  17 

BULK  UT  TEMP 

AC  FRFQUFNCY  AC  VOt  TACE 

MANUAJ  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  p 

VO!  T  .REF  .B 

3.903 

3.727 

2.534 

0.001 

0.031 

0.001 

0 . 001 

6.205 

« 

DIGITAL  CHANNEL  RAW  DAI A 

(AVERAGE) : 

FSCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMl NT  CORRECTIONS: 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  l  AND 

DP1FCAL 

DP7FCAL 

U  I  BE  CAL  WS1FC 

WS2EC 

AIR  TEMP  .1 

AIR  TEMP. 2 

HP IGH1 /LENGTH 

P ATH( Me ter  - ) 

(Volts ) 

(Volts) 

(Veits)  ( CceFf . > 

<  Ccef  f .  ) 

1411  117011 

1421  117750 

0.199 

65 

0.008 

0. 051) 

0.000  0.992 

(1  .94  9 

* 

SYSTEM  HOUSEKEEPING  PARAMETERS  TkANSl  ATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOI  T  .RFF.DfcV 

VOI.T.RFF  DEV 

ZFRO  REF,  DEV 

AC  VOL T. FLUX 

AC  FREQ. FI.UX  AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans) 

(Nc . -cans  > 

A ( No . > . D05V) 

B<  No . > . 005V) 

(No . > .002V) 

(No . >5V ) 

(No.)lM?)  (VAC) 

(H7  ) 

0 

0 

180 

0 

II 

0 

0 

0  115.3 

59 . 73 

*  OBSERVED  MICROME TFOROLOGICAl  PARAMETERS  (INClUDINC  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 

WIND  SPEED1 

DEW  POINT  1 

TFMP .STRUC . 1 

WIND  DIR  . 

BAR .PRES . 1 

SKY  RAD. 

BULK  UT  TEMP 

MI  AN  AIR  TEMP 

(Celsius) 

(Meter/ser ) 

(Celsius) 

(Kel . xM-2/3) 

(Deg .True) 

(hill ibar > 

< Wat  t/m2  > 

(Celsius) 

(Kelvin) 

11.701 

8.51 

7.-.0 

NO  DATA 

321.1 

1D09.R? 

-4.91E  ni 

1 3 . 548 

284.898 

AIR  TEMP. 2 

WIND  SPEFD7 

DEW  P0INT2 

TEMP .STRUC. 2 

TIDE  TAPI  F 

BAR .PRES. 2 

(Celsius) 

( Meter /sec > 

(Celsius) 

(Kel  . xM-2/3  > 

(Meter  MSL ) 

( Mil  1  it: ar  ) 

1 1 . 775 

8.00 

7,59 

NO  DATA 

0.29 

1010.91 

»  CALCUl  ATED 

MICROMETEUROLOG 

IICAL  PARAMETERS: 

HEIGHT,  Z1 

POT .TEMP . 1 

VIR  .  TFMP . 1 

V .POT .TEMP . 1 

APS .HUMID. 1 

REi-  .HUMID.  1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP. PRES.  1 

REF  .  INDEX  1 

(Meters) 

(Celsius) 

(Celsi us) 

(Celsius) 

<Kq/n3> 

(Percent ) 

(Kg/Kq) 

(Mi  1 1 ibar ) 

(Mill ibar  ) 

(Kel  .  xM-  2/3 ) 

18.35 

11.881 

12.807 

12.987 

7.858E-03 

75.42 

6 . 387E-03 

10.330 

13.697 

NO  DATA 

HEIGHT,  72 

POT. TFMP. 2 

VIR. TEMP. 2 

V . POT . TFMP .2 

APS. HUMID. 2 

REL  .HUMID. 2 

SPEC. HUMID. 2 

VAP .PRES. 2 

S. VAP  .PRES. 2 

REF. INDEX  2 

(Meters) 

(Celsius) 

(Celsius  > 

(Celsius) 

( Kq/n3 ) 

(Percent ) 

(Kq/Kq) 

(Mill ibar ) 

(Mi  1 1 ibar ) 

(Kel . xM-2/3  > 

9.20 

1 1 . 865 

12.8e8 

1 2 . 9  /8 

7 . 91  OF -03 

75.49 

6. 424E-03 

10.431 

13.779 

NO  DATA 

•  CONTINUED  BFLOU 


RUN  NUMBER 
START  TIME 
START  DATF. 


7903080600 
6:  8:10  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  I  AYER 
NRL  MICROME TEOROLOCY 
SAN  NICOLAS  ISIANd,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Mi  n 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1- UPPER  LEVEL,  2=  LOWER  LEVEL 


a  PROFILE  CAI  CULAT IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1 973) ; 


STABJI  I  TV 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦=INCR .WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 

( ►-Stable, --Unstable) 
0.019  AT  GMH 

GEOMETRIC  MEAN  HFIGHT 

(Meter)  GMH* < 71  »Z? )  1 72 
12.99 

7/L  AT  GMH 
0 . 028 

Z/L  AT  10  METERS 

0.021 

Z/L  AT  zr 
0.019 

Z/L  AT  Z? 

0 .020 

MONIN-OBUKHOV  LFNGTH 

(Meters) 

4.678E  "2 

PSII  AT  Zl=^  -0 .  184347 

PSIl  AT  72’  -0  .  092425 

PSI2  AT  71-  -0.249110 

PSI2  AT  Z2-  -0.124890 


MOMENTUM  FLUX 
(Nt/e»2> 

-0.22E-O2 

HUMIDITY  FLUX 
(Kq/sec  m2) 

I . 69E-Q5 

LA T. HEAT  FLUX 
(Ua  t  ts/m2 ) 

4  .  1  HE  0 1 

UF.N .  HEAT  FLUX 
(Uatt*/«2) 

-3.3AE  0  0 

SKY  AND  SOLAR  HEAT  FLUX 
(Ui t  ts/«2 ) 

-4 . PIE  01 

TOTAL  HEAT  BUDGET  FLUX 
(Matt  s/n2 ) 

-1.07E  01 

BOWEN  RATIO 
(no  unite) 

-0. DB0 


FRICTION  VELOCITY 
( Meter s/sec ) 

2 . 585E-Oi 

SCALING  SPEC . HUHD . 
<Kg/Kq) 

-5..3  7HE-05 


SCALING  POT.  TEMP. 
(Kel win) 

1 . 044E-02 


ROUGHNESS  LENGTH 
(Met ere) 
4.584F-05 


DRAG  COFF.  AT  10  MF7ERS 
(Dimensionless) 
i  .  14B1  03 


GENERAL  FORM : DN/DZC 
I (N1-N2) l/Iln(Zl/Z2>» 
(2J*Z2)1/2J 

N-W1ND  SPEFD  (M/sec ) 
Z-HEIGHT  (Meters) 
DWS/DZ *  3.64E-02 


N’SPEC . HUMIDITY  (Kq/Kq> 
Z-hEIGHT  (Meters) 
DSH/DZ-  -8.92E-06 


N-POT . TEMP . (Kelvin) 
7=HE JGHT  (Meters) 
DPT/DZ*  1.73E-03 


GENERAI  FORM  :  '  N '  SLOPE* 

[ (LnZl-PSI )-(LnZ2-PSI ) 1/ 
IN1-N2) 

N-UIND  SPEED  (M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-PSI1 

US  SLOPE-  1.5SF  00 

N=SPEC .HUMIDITY  (Kq/Kq) 
Z*HF ICHT  (M)  Vert .Axis 
PSI-PSI2 

SH  SLOPE-  -l.OL'E  04 

N-POT . TEMP . (Kelvin) 

7* HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

P1K  SLOPE-  5.1  HE  01 

N*LnTEMP .STRUC . (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


»  CFNERAL  CONSTANTS: 


MtSCELLANE OUS 


VON  K ARMAN 
CONSTANT 
<f*o  units) 
0 . 4 


GRAVITATION 
ACCELERATION 
(N/s#c  2) 
9,7959 


PROF ILF 
TUR.PRANDTL 
NUMBER 
0.74 


PROF  II  E 
TU» .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SEN  HFAT 
TRANSF  COEF . 
0 .92E-03 


BULK 

MO ISTURF 
TRANSF .  COEF  . 
1 . 32E-03 


AIR  DENSITY 
(Kg/*3> 

1 .2300 


•  CFNERAL  NOUS: 

Accuracy  limitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative, 
Computation  executed  by  insertion  of: 


AIR  SPfCIFIC  HEAT 
(Heal  ./Kq  Kel.) 
2.4138E  02 


SHI  SH2*  ♦/  .081.-3  Kg/Kg. 


MATER  LAT.HEAT  VAP . 
( ITcal  .  /Kq) 

5  9068C  0  3 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER  s  7905080600 

START  TIME;  6:  BilO  PST 

START  DATE;  8  May  1979  (DAY  128) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEORQLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/M), 

DATA  AVERAGING  PERIOD:  30  Min 


ESTIMATED  MICROMETFORGLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TFMP  . 
(Celsius) 
11.766 


WIND  SPEED 
( Meter/sec  > 
8.06 


DEW  POINT 
(Celsius) 
7.58 


TEMP . STRUC .  BAR. PRES. 

( Kal . kM-2/3)  (Millibar > 
NO  DATA  1010.82 


BULK  WT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.548  -1.782 


POT-UT  TEMP 
(Kal vin ) 

-1 .684 


VIR-UT  TEMP 

(Kelvin) 

-0.669 


V.POT-WI  TEMP 
(Kelvin  ) 

-0  571 


HEIGHT 
( Meter*) 
to.  00 


POT . TEMP . 
(Celsius) 
11.864 


VIR .TEMP . 
(Celsius) 
12.870 


V.POT. TEMP. 

(Celsius) 

12.976 


ABS. HUN  ID. 

<Kg/m3> 

7.904E-03 


REL. HUMID. 
(Percent ) 
75.48 


SPEC. HUMID. 
(Kg/Kg ) 

6 . 420E-03 


VAP . PRES , 

(Millibars) 

10.393 


S. VAP .PRES . 
(Millibars) 
13.769 


REF. INDEX 
(Kel . kM-2/3) 
NO  DATA 


BUt  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970); 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦-UP , -“DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


CR AD. RICHARDSON  NUMBER 
(♦-Stable,-8- Unstable) 
-0.107  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Zl*72>l/2 
12.99 

Z/L  AT  GMH 
-0.125 

Z/L  AT  10  METERS 
-0.096 

MONIN-OBUKHOV  LENCTH 
(Meters) 

-1 . 043E  02 


MOMENTUM  FLUX 
<Nt/m2> 

-9.30E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4. 05E-05 

LAT.HEAT  FLUX 
<Uatts/m2> 

1.00E  02 

SFN.HEAT  FLUX 
(Wat  ts/w2> 

1 . 80E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/n2> 

-4.91E  01 

TOTAL  HEAT  BUDGET  FLUX 
<  Wat  ts/m2) 

6.92E  0) 

BOUFN  RATIO 
(no  units) 

0  .  1B0 


FRICTION  VELOCITY 
(Meters/sec  > 

2.749E-01 

SCALING  SPEC, HUMID. 
(Kg/Kg) 

-1  .  197E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-5.271E-02 

ROUGHNESS  LENGTH 
(Meters) 

S.806E-05 

DRAG  COFF.AT  10  MFTERS 
(Dimensionless) 

1 . 162F-03 


WITH  LONG.  VELOCITY 

(Meter2/*ec2) 

-7.557E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4 . 052E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel. /sec) 

1  . 449E-02 


AIR  DENSITY 
(Kg/n3 ) 

1.2311 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel. ) 
2.4137E  02 

WATER  LAT.HEAT  VAP. 
(ITcal./Kg) 

5.9066E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.495 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  171E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1012.02 


a  MEASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PRUFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-*: 


CRAD . RICH . 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL.SPFC 

SCL .POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

CHEF 

142X 

169X 

1 1 IX 

1 65X 

116% 

6X 

73X 

2B1X 

55X 

110X 

60X 

?5X 

1 1 IX 

160X 

1S0Z 

46X 

39X 

88X 

6X 

25X 

126X 

23X 

62% 

1  1  IX 

43X 

40X 

a  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905080600 
6;  8:10  PST 
8  May  1979  (DAY  128) 


MAR  INF  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNFLS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


a  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  Oh  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INC  1 : 


STAIUI ITT 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
( ♦■‘Stable,  -“Unstable) 
-0.041  10 .02]  AT  GMH 

CEOMF.TRIC  MEAN  HEIGHT 
(Meter)  GMH- < 71 a22) 1 /? 
12.99 

Z/L  AT  GMH 
-0.051  [0. 02) 

7/L  AT  10  METERS 
-0.039  tO. 021 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-2.567E  0? 


MOMENTUM  FLUX 
(Nt/m2> 

-9.99E-02  16.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3.AQE-05  IB.0K-Q6I 

LAT.HEAT  FLUX 
(Watts/m2) 

8.91E  01  t ? . 0Ee0 1 1 

SEN.HFAT  FLUX 
(Wat  t*/m2> 

8.81E  00  (3. 0F+00 I 

SKY  AND  SOI  AR  HEAT  FLUX 
(Wat  ts/m2> 

-4.91E  01  (2. 0E+01 ) 

TOTAL  HFAT  BUDGET  FLUX 
<Watt*/m2> 

4.89E  01  ( 3 . 0E*0 1  I 

BOWEN  RATIO 
(no  units) 

0.099  (». 0B) 


FRICTION  VELOCITY 
<  Meter s/»ec  > 

2.7C1E-01  16.0E-021 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

9.57RE-05  I 3 . 0E-05 1 

SCALING  POT. TFMP. 
(Kelvin) 

-1.1 86E-02  t2 . 0E-021 

ROUGHNESS  LENGTH 
(Meters) 

5.362F-05  (6.0E-051 

DRAG  COFF.AT  10  MFTERS 
(Meters) 

l.iSOL-03  14.0E-Q41 


a  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAl  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THt 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MFASURFMFNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  I  ARGFR » .  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFFRf NCF  AND  ARE  "♦or--i 


CRAD. RICH. 
NO. AT  GMH 

2/L 

AT  1  OH 

MOMENTUM 
t  LUX 

l  AT .HFAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL .POT . 
UMP  . 

ROUGH 

LENGTH 

DRAG 

COEF 

1 S6X 

151 X 

7X 

39X 

I22X 

OX 

91  X 

t  40X 

3X 

3fcX 

165X 

UX 

n 

•  END  Of  DATA  RUN 
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KARINE  SURFACE  LAYER  MICROMETEOROL OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATHOSPMFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESFARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  »  »  »  MICROKETEOROLOGICAI  DATA  •  *  •  * 


RUN  NUMBER : 

7905U8G630 

PRINT  DATF : 

11  JUN 

I960 

START  1 I ME : 

6:38:30  PSF 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 

END  TIME: 

7:  8:30  PST 

DATA  AVERAGING  PERIOD 

:  30 

Mi  n 

START  DATE : 

8  May  1979 

(DAY  123) 

NOMENCLATURE. 

1 -UPPER 

LEVEL.,  2> LOWER 

LEVEL 

*  AN..L  OG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) 

No  .  00 

No.  01 

Nc  .  02 

Nc  .  03 

No  ,  04 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

No. 09 

vnt  T  .  RF  F  .  A 

TFMP .STRUC. 

TFMP. STRUC. 

2  DEW  POINT1 

DEW  POINT  2 

WIND  SPEED! 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR. 

6.205 

0.00! 

0.001 

4.705 

4.783 

4.23C 

4.110 

4.673 

0.595 

5.226 

No  .  10 

No  .  11 

No  .  12 

No  .  13 

No  .  1  4 

No.  15 

No  .  16 

No  .  17 

BU«_K  wr  TFMP 

AC  FREQUENCY  AC  Vf»(  TAGF 

MANUAI  Ft_AC 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT.RFF.B 

3.906 

3.765 

2.535 

0  ,  001 

0.001 

0  .  001 

0  .  001 

6 .205 

*  DIGITAL  CMANNFL  RAW  DATA 

(AVERAGE) : 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No  .  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP2FCAL 

W1BFCAL 

US1EC 

WS2EC 

AIR  TEMP.l 

AIR  TFMP.? 

HE ICHT/LENCTH 

PATH (Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Cceff . ) 

1411  114416 

14?!  115073 

0.199 

63 

-0  .  008 

-  0 . 050 

0  .000 

0 .992 

0.949 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TKANSl  ATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASF 

VOLT .REF . DEV 

VOLT. REF  .Dt-V 

ZFRQ  RFF.DFV 

AC  VOl  T  . 

FLUX 

AC  FREQ. FLUX  AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(Nc . scant) 

(No .sc  ans ) 

A<  No . > .0  05V) 

B< No .  )  ,005V) 

(Nc . > .002V) 

(No . >5V> 

(No . > J Hi ) 

(VAC) 

(H7) 

0 

0 

180 

0 

0 

0 

0 

0 

115.4 

59.77 

fc  OBSERVED  MICROME  TE  OROI  OGICAL  PARAMF  TFRS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIK  TEMP.l 
(Celsius) 

11 .442 

WIND  SPF.F.01 
(Meter/sec ) 
8.15 

DEW  POINT  1 
(Celsius) 
7.79 

U MP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR  . 
(Deq .True) 
322.7 

BAR .PRES. 1 
(Millibar  ) 
1009.91 

SKY  RAD. 
(Uatt/m2) 
-8.30E  01 

BULK  WT  TEMP 

(Celsius) 

13.550 

KEAN  AIR  TEMP 

(Kelvin) 

284.634 

AJR  TEMP.? 
(Cel s i us ) 

U  .507 

WIND  SPEFD? 
(Me ter /sec  > 
7.68 

DEW  POINT? 
(Cels) us) 

7. 88 

TFMP. STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.33 

BAR .PRES .2 
(Millibar) 
1011  .01 

•  CALCULATED 

ii  1 CR 1  IMETEt IROLOG I CAL  PARAMETERS: 

HEICHT ,  Z1 

(Meters) 

18.35 

POT. TEMP . 1 
(Celsius) 

11 .621 

VIR .TFMP . 1 

(Celsius) 

12.569 

V. POT. TEMP.l 

(Celsius) 

12.748 

ABS. HUMID. 1 

(Kg/m3> 

8.020E-03 

REL, HUMID.  1 
(Per cen  t  > 
78.23 

SPEC. HUMID, 

(Kg/Kg) 

6.513F-03 

1  VAP. PRES. 1 
(Millibar ) 
10.534 

S. VAP .PRES. 1 
(Mill  ibar  > 
13.465 

REF. INDEX  1 
(Kel .xM-2/3> 
NO  DATA 

HF IGHT ,  Z2 
(Meters) 

9.20 

PUT. TFMP. 2 
(Celsius) 

1 1 ,597 

VIR . IEMP . 2 

(Celsius) 

12.641 

V. POT .TFMP .2 

(Celsius) 

12.732 

ABS. HUMID. 2 
<Kq/«3> 

8. 07SE-03 

RFL .HUMID. 2 
(Percent ) 
78.36 

SPEC. HUMID. 
(Kg/Kg) 

6 . 55JE-03 

.2  VAP .PRES. 2 
(Millibar) 
ID. 609 

S .VAP .PRES. 2 
(Mill ibar ) 
13.536 

REF, INDEX  2 
(Kel . >  H-2/3 ) 
NO  DATA 

*  CONTINUFD  BEL OW 


RUN  NUMBFR 
S I  ART  T IMF 
START  DATE 


7905080610 
6:38:30  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFnROLOGY 
SAN  NICOLAS  ISLAND,  CAI. 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Mln 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  J=UPPFR  LEVEL,  2* LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  AHOVF  OBSERVED  AND  CALCULATED  VAl  UFS  (BUSINGFR ,  1973)  : 


STAB 1 1  ITY 


FLUX  PARAMETERS 
(♦=UP ,-=DOUN> 


SCALING  PARAMFTFRS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  <»«INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 

<  -St  able,  -Unstable) 
0.033  AT  GMH 

fiEOMF  TRIG  MEAN  HEIGHT 

(Meter)  GMH- ( Zl»72)l/2 
12.99 

// L  AT  GMH 
0.052 

Z/L  AT  10  METERS 
0  .  040 

Z/L  AT  n 
0  074 

Z/L  AT  Z2 
0  .  037 

HON IN  OBUKHOV  Lf NOTH 

( Meter  s ) 

2. 4B0E  02 


MOMENTUM  FLUX 
(Nt/m2> 

-5.84E-02 

HUMLDI !  Y  FI  LJX 
(Kg/sec  m2 ) 

1 ,?5E~OS 

LA T. HEAT  FLUX 
( Wat  ts/n2 ) 

3. 1 0E  01 

SEN. HEAT  FUJX 
(Wat  ts/m2) 

-3.79E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Uatts/m?) 

8.30E  01 

TOTAI  MEAT  BUDGET  FLUX 
<Uatt*/m2> 

-5.57E  01 


FRICTION  VELOCITY 
(Meters /sec ) 

2. 177E-01 

SCALING  SPEC  . HIJMD  . 
(Kg/Kq) 

-4.676E-05 


SCALING  POT.  TFMP. 
(Kelvin) 

1 .  399E-02 


ROUGHNESS  LENGTH 
(Meters) 
2.278E-0S 


DRAG  COEF.  AT  »0  METERS 
<  I)  mens l  on  less) 

B.964E  04 


CENFRAL  FORM : DN/DZ* 

I (N1-N2) )/ll  n(Zl/Z2>* 
( Z1 «Z2> 1/21 

N-WIND  SPEFD  (M/sec) 
Z*HE IGHT  (Meters) 
DWS/DZ*  5.24E-02 


N^SPEC .HUMIDITY  (Kq/Kg> 
Z- HE IGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N*POT . TEMP . (Kelvin) 
Z -HE IGHT  (Meters) 
DPT/DZ-  2 . 67E-03 


GENERAL  FORM : 'N'SLOPE* 

I  ( LnZl  -PSD  -  <1  nZ2-PSI )  1/ 
IN1-N2I 

N*UIND  SPEED  (M/sec) 

Z*HE IGHT  (M)  Ver t .Axis 
PSI^PSII 

WS  SLOPE=  1 . 84E  00 

N*SPEC .HUMIDITY  <Kg/Kq) 
Z*HE IGHT  (M  >  Vert. Axis 
PSI *PSI2 

SH  SLOPE*  -1 . 16E  04 

N*POT .TEMP , (Kelvin) 
7-HEIGHT  (M)  Vert. Axis 
P5I-PSI? 

PTK  SLOPE*  3.B6E  01 

N*LnTEMP .STRUC . <K*H-2/3> 
Z* HE IGHT  ( M  >  Vert. A*i» 
PSI*NONE 

CT2  SLOPE*NO  DATA 


PSI1  AT  Zl* 
PSC1  AT  /?= 
ESI2  AT  Zl  = 
PST2  AT  /2* 


-0 . 34782? 
-0  .  1743H5 
-0 . 470030 
-0.2jr.656 


POUF  N  RATIO 
(no  units) 
-0 .12? 


■  CfNCRAl  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 . 4 


GRAVITATION 
ACCELERATION 
(M/sec  2) 
9.7959 


PROFILE 
TUR . PRANDTL 
NUMBFR 
0.74 


PROFILE 
TUR .SCHMIDT 
NLJMBFR 
0.74 


BULK 

SFN  HFAT 

TRANSF.COfF 

0.92E-03 


BULK 

MOISTURE 
1 RANSF . COEF . 
1 . 32E-03 


AIR  DENSITY 
(Kg/«J> 

1 .2320 


•  LTNERAL  NOTF  : 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( 1  Tea  I  . /Kg  Kel . ) 
2.4141E  02 


SH1-SH2*  +/-  .081  -3  Kg/Kq. 


WATER  L AT . HEAT  VAP . 
( ITral . /Kg> 

5.90B2E  05 


•  CONTINUED  ON  NFXT  PAGF 


376 


RUN  NUMBER!  7905080630 

START  TIME:  6:38:30  PST 

START  DATE :  B  May  1979  (DAY  128) 


MARINE  SURFACE  LAYFR 
NRL  MICHOMETEUROLQGY 
SAN  NICOLAS  ISLAND,  CAL 


«  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsius) 
1 1 . 499 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
(Meter/sec ) 
7.74 

POT. TEMP . 

(Celsius) 

1 1 . 597 


DEW  POINT 
(Celsius) 
7.87 

VIR.TFMP. 

(Celsius) 

12.633 


V. POT. TEMP . 
(Celsius ) 
12.731 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS); 

DATA  AVERAGING  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES. 
(Kel.xM-2/3)  (Millibar  > 
NO  DATA  1010 .91 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)'  (Kelvin) 

13.550  -2.051 


ABS .HUMID . 
(Kg/n3) 

8. 069E-Q3 


REL. HUMID. 
(Percent ) 
78.35 


SPEC. HUMID. 
(Kg/Kg) 
6.548E-03 


POT-UT  TEMP 

(Kelvin) 

-1.953 

VAP .PRES. 
(Mil 1 ibars ) 
10.600 


VIR-WT  TEMP 

(Kelvin) 

-0.918 

S. VAP .PRES  . 
(Mill ibars) 
13.530 


V, POT-UT  TEMP 
(Kelvin  > 
-0.820 

REF. INDEX 
(Kel . xM-2/3) 
NO  DATA 


*  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABQVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.197B): 


INFFRRFD 

STABILITY 


FLUX  PARAMETERS 
(♦=UP , -*DOUN> 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD .RICHARDSON  NUMBFR 
(♦=Stablef-*Unstable) 
-0.139  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*  <  Z 1 *Z2  >1/2 
12.99 

Z/L  AT  GMH 
-0.159 

Z/L  AT  10  METERS 
-0.123 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-8. 153E  01 


MOMENTUM  FLUX 
<Nt/«2) 

-8.42E-02 

HUMIDITY  FlUX 
(Kg/sec  n2) 

3.72E-05 

LAT.HFAT  FLUX 
( Via  t  ts/n2) 

9.21E  01 

PFN.HEAT  FLUX 
<Uatts/n2) 

1.98F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n2) 

-B.30E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2> 

2.89E  01 

BOUrN  RATIO 
(no  units) 

0.215 


FRICTION  VELOCITY 
( Meters/sec ) 

2.613E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1 . 156E-04 

SCAL INC  POT. TEMP . 
(Kelvin) 

-6. 086E-02 

ROUGHNESS  LENGTH 
(Meters) 

4 . 784E-05 

DRAG  COEF. AT  10  METERS 
(Dimensionless) 

1 . 141E-Q3 


WITH  LONG .  VELOCITY 
(Meter 2/sec2) 

-6 . 830E-02 

Mil H  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
3.722E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

1 . 590E-02 


AIR  DENSITY 
(Kg/n3 ) 

1 . 2323 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel  .  ) 
2.4141E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.90B1E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.499 

ABS. HUMID. AT  WT  LEVEL 
<Kg/m3> 

1  . 171E-02 

BAR. PRES.  AT  UT  LEVEL 
(Mi 1 libar > 

1012.1 1 


»  Mr ASUREMFNT 
TOP  ROW  ARE 


ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-V 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

^LUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1282 

1702 

1162 

1692 

1022 

62 

452 

2712 

582 

1 1 12 

442 

782 

1162 

1562 

1562 

462 

372 

842 

62 

202 

1232 

232 

622 

1  072 

432 

402 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME. 
START  DATE 


7905080630 
6:38:30  PST 
0  May  1979  (DAY  128) 


MA» INF  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RAIE  (ALL  CHANNELS):  6/Mln 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  1 HE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  ME  ASUREMFNT  UNCERTAINTY  INDICATED  IN  I  1 : 


STABIl ITY 


FLUX  PARAMETERS 

(♦»UP,-*DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  +*Stable,-*Uns table ) 
-0.044  10.02]  AT  CMH 


MOMENTUM  FLUX 
(Nt /n2) 

-7.68E-Q2  (6.0E-021 


FRICTION  VELOCITY 
(Meter  s/sec > 

2.489E-01  [ 6 . QE-02J 


GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH* ( Z 1 *Z2 ) 1 /2 
12.99 


HUMIDITY  FLUX 
(Kg/sec  «2) 

3.2AE-05  18. OE-061 


SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-9.08VE-D5  I  3 . 0C-05 } 


Z/L  AT  GMH 
-0.058  (0.021 

7/L  AT  10  METERS 
-0.045  f  0 . 02 ) 

MONIN -OBUKHOV  LENGTH 
( Meters ) 

-2.231E  02 


LAT.HFAT  FLUX 
( Ua  t  ts/«2) 

8.06F  01  [?. 0E+01 1 

SEN. HEAT  FLUX 
(U«tts/n2> 

9.181  00  ( 3  .  OF  +0 0  I 


SCAL ING  POT , TEMP . 
(Kelvin ) 

-7 . 937E-03  12 . 0E-021 

R0UGHNFS5  LENGTH 
(Meters) 

3 . 893F-05  (6.0E-05) 


SKY  ANO  SOLAR  HEAT  FLUX  DRAG  COFF.AT  10  ML  TERS 
(Watt  s/n2 )  (Meters) 

-O.30E  01  [2.QE401)  1 , 0 7 OF - 0 3  (4.0E-041 


TOTAL  HFAT  BUDGET  FLUX 
( Uatts/n? ) 

2.3/F  00  ( 3 . 0E+0 1 1 

BOUFN  RA1  Ill 
(no  units) 

0.110  (0.08) 


»  DM  FERENCF  BETWEEN  THE  PROFILE  AND  BULK  AT RODYNAM IC  DFRIVfD  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROt.  EITHER  THE 
ABOVE  WEIGHTFD  COHPOSITF  VALUE  OR  MFAGURFMFNT  UNCFR  TAINT  Y  VALUE  (WHICH  F.VFR  ABSOl  UTE  VALUE  IS  LARGFR).  AIL  VALUES  ARE 
l TP  ED  IN  PERCENT  DIFFFRFNCF  ANO  ARE  "♦or") 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1 0M 

MOMENTUM 
FI  UX 

l  AT .HFAT 
MUX 

SFN.Hf AT 
FI  OX 

SKY  RAD. 
FI  UX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

1952 

1022 

182 

452 

1292 

OX 

1512 

1642 

102 

392 

2032 

222 

132 

#  ENT)  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROL OGICAL  EXPERIMENT 

NAVAL  RFSEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AT MOSPhER IC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

•  *  *  •  MICROHETEORflLOGICAL  DATA  a  *  *  * 


RUN  NUMBER:  7905C807CC 

START  TIME:  7:  0:40  PST 

END  TIME:  7:30:40  PST 

START  DATEi  0  May  1779  (DAY  123) 

*  ANALOG  CHANNEL  RAW  DATA  ( AVERAGF  VDC): 

No. 00  No. 01  No. 02  No. 03 

VOLT . REF . A  TEMP. STRUC. 1  TEMP . STRUC . 2  DEW  POINT  1 


PRINT  DATE :  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCI  ATURE:  1-UPPER  LEVEL,  SLOWER  LEVEL 


No  .  04 
DF.U  P0INT2 
4.807 


No  .  05 

WIND  SPEED 1 
4.370 


BULK  WT  TEMP.  AC  FREQUENCY  AC  VOLTAGE  MANUAL  FLAG  7fcR0  REF. 


No.  06  No. 07 

WIND  SPEED2  BAR ,  PRFS . 2 
4.2B1  4.673 

No  .  1  6  No . 17 

SPARE  B  VOLT. REF. B 

0.001  6.205 


Nc  .09 
WIND  DIR. 
5.092 


«  DIGITAL  CHANNFL  RAW  DATA  (AVERAGE): 

No . 1  No. 2 

AIR  TEMP  .  1  AIR  TEMP. 2 

1411  115401  1421  116361 


ESCARPMENT  DATA,  FIFLD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  UPWIND  LAND 
HEICHT/LENCTH  P A  TH ( Meter  s> 
0.183  86 


DP1FCAL  DP2FCAL  WlBFCAL  WS1EC  US2EC 

(Volts)  (Volts)  (Volts)  (Coeff.)  (Cceff.) 

-0.008  -0.050  0.000  0.992  0.9*2 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSf  A TED  INTO  ENGINEERING  UNITS : 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT  .  REF .  DEV  VOLT. RFF.  DEV 
(No. scons)  (No. scans)  (No. scans)  A<No.).005V)  B(No.).QG5V) 

0  0  180  0  0 


ZFRO  RFF. DEV  AC  VOLT. FLUX  AC  FRFQ.FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No.). 002V)  (No  .  >5V )  (No.MHr)  <VAC>  (Hr) 

0  0  0  115.3  5»9 . 67 


*  OBSERVED  MICROME1EORO!  OGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1  WIND  SPEED1  DEW  POINT1 

(Celsius)  (Meter/sec)  (Celsius) 

11.540  8.42  7.97 


TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 


AIR  TEMP. 2  WIND  SPEED2  DEW  P0INT2  TEMP. STRUC. 2 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-2/3) 

11.636  8.02  8.03  NO  DATA 


*  CALCULATED  MICROMETEOROLOGI CAL  PARAMETERS: 


HEIGHT,  Z1 

(Meters) 

18.35 


POT. TEMP. 1  VIR.TFMP.l 
(Celsius)  (Celsius) 

11.720  12.68? 


V. POT. TEMP. 1  APS, HUMID. 1 
(Celsius)  (Kq/«3> 

12.862  8.119E-C3 


WIND  DIR.  BAR. PRES  1  SKY  RAD. 

(Deg. True)  (Millibar)  (Watt/n2) 

318.1  1009.91  -1  . 64E  i)2 

TIDE  TABLE  BAR. PRES. 2 
(Meter  HSL)  (Millibar) 

0.33  1011.01 


REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l 
(Percent)  (Kg/Kg)  (Millibar) 
78.71  6 • 596F-03  10.667 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.554  284.748 


S. VAP.PRES.l  REF. INDEX  1 
(Millibar)  (Kel. xM-2/3) 
13.553  NO  DATA 


HEIGHT,  12  POT  .  TF.HP  .  2  V1R.TFMP.2  V. POT. TEMP. 2  ABS.HUM\D,2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kg/n3> 

9.20  11.726  12 . 782  12.072  8.154E-03 


•  CONTINUED  BELOW 


PEL . HUMTD . 2  SPEC. HUMID. 2  VAP.PRES.2  S.VAP.PRES.2  REF. INDEX  2 
(Percent)  (Kg/Kg>  (Millibar)  (Millibar)  (Kel. xM-2/3> 
78.49  6.620E-03  10.717  13.654  NO  DATA 


RUN  NUMBER:  79D50BA700 

START  TIME:  7:  8:40  PST 

START  DATE:  0  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  I 'UPPER  LEVFL ,  2-IOWER  LEVEL 


»  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGFR , 1973) : 


FLUX  PARAMETERS 
(♦-UP  ,  —DOWN) 


SCAl ING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROF  ILE  SLOPES 
-INCR .WITH  HEIGHT  > 


GRAD. RICHARDSON  NUMBER 
( +-S table, --Unstable) 

-  0.013  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* (ZJ *72) 1/2 
12.99 

7/L  AT  GMH 
-0 . 020 

Z/L  AT  10  METERS 
-0.013 

Z/L  AT  Z1 
-0.0*1 

Z/L  AT  Z2 
-0.014 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-6.349E  02 

PSI1  AT  Zl-  0.093593 
P8II  AT  Z2-  0.049536 

PSI2  AT  Zl-  0.057001 
PSI2  AT  Z2-  0.030207 


MOMENTUM  FLUX 
(Nt/*2> 

-7.52E-02 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1 .99E-05 

LAT.HEAT  FLUX 
( Wa  t  ts/«2 ) 

4.91F  01 

SEN. HEAT  FLUX 
<Watt*/«2) 

2.01E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n? ) 

•  1 .64E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n?) 

-1.13E  02 

BOWFN  RATIO 
(no  units) 

0.041 


FRICTION  VELOCITY 
(Meters/sec ) 
2.472F-01 

SCALING  SPEC . HUMD . 
(Kg/Kg  ) 

-6.524E-C5 


SCALING  POT.  TEMP. 
(Kel win) 

6.524E-03 


ROUGMNFSS  LENGTH 
(Meters) 
3.847F-05 


DRAG  COEF.  AT  10  METERS 
(Dlnentionle-'i) 
i  07SE-03 


GFNERAL  FORM : DN/DZ* 

[ (Nl-N2'I/lLn(Zl/Z2>« 
(Z1«Z2)1/21 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DW9/DZ-  4.45E-02 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z* HEIGHT  (Meters) 
DSH/DZ-  -B.92E-06 


N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ*  -8.92E-04 


GENERAL  FORM N ' SLOPE- 
[  ( I  nZ1-P«=.)-(LnZ2-PSI  )  1/ 
(N1-N21 

N-W1ND  SPEED  (M/te-c) 
Z-HEIGHT  (M)  Vert. Ax  is 
PSI-PSI1 

WS  SLOPE-  1.62F  00 

N-SPEC . HUMIDITY  (Kg/Kg) 
Z*HE IGMT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE-  -8.2VE  03 

N-POT . TEMP . (Kelvin) 
Z-HEIGHT  (M)  Vert .Axis 
PSI-P5I2 

PTK  SLOPE-  -8.29E  01 

N-LnTEMP .STRUC . (KxM-2/3) 
Z-HEIGHT  <M)  Vert. A«is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


•  GFNERAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROFILE  PROFILE  BUI  K  BULK 

CONSTANT  ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT  SEN  HEAT  MOISTURE 

(No  units)  (M/sec  2)  NUHBFR  NUMBER  TRANBF . COFF .  TNANSF.COEF. 

0.4  9.7939  0.74  0.74  0.97E-03  1.32E-03 

e  GFNERAL  NOTE): 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative 
Computation  executed  by  insertion  of: 

8H1-BH2-  ♦/-  .08F-3  Kg/Kg. 

PTK I -PTK2-  ♦/-  .000  Kel . 


•  CONTINUED  ON  NEXT  PAGF 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/m3> 

1 .2314 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 

2 . 41  ATE  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

3.9076E  03 


F 


RUN  NUMBER 
START  TINE 
START  DATE 


7905080700 
7:  8:40  PST 
8  Hay  1979  (DAY  12B) 


MARINE  SURF ACT  LAYER 
NRL  MICROMETEDROLOCY 
SAN  NICOLAS  ISLAND,  CAI 


«  ESTIMATED  NICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RAT F  (ACL  CHANNELS).  <>/ Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Celsius) 
11.624 


MIND  SPEED  DFW  POINT 
(Meter/sec)  (Celsius) 
8.07  0.02 


TEMP.STRUC.  BAR. PRES. 
(Kel . xM-2/3 )  (Millibar) 
NO  DATA  1010.91 


BULK  UT  TFMP 
(Celsi  us) 
13.554 


AIR-WT  TEMP 
(Kel v in ) 

-1 .929 


POT-UI  TEMP 
(Kelvin ) 
-1.831 


VIR-WT  TEMP 
(Kelvin) 

-0 .783 


V-POT-wT  1 EMP 
(Kelvin ) 

-0  685 


HEIGHT 

POT. TEMP . 

VIR .TEMP . 

V. POT. TEMP , 

ABS. HUMID. 

REL. HUMID. 

SPEC .HUMID . 

VAP .PRES  . 

S  .  VAP  PRES  . 

REE .INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/n3  > 

(Percent ) 

(Kg. Kg) 

(Mi 1 1 ibars  > 

(Mil 1 ibars ) 

(Kel . nh-2/3  > 

10.00 

1 1 . 722 

12.770 

12.868 

8. 150E-03 

78.52 

6.617E-03 

10.711 

13.642 

NO  DATA 

*  BUI  X  AERODYNAMIC  CALCULATIONS  BASFD  DN  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


CR AD. RICHARDSON  NUMBER 
(♦-Stable, — Unstable) 
-0.116  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Z1»72) 1/2 
12.99 

Z/L  AT  GMH 
-0.134 

Z/L  AT  10  METERS 
0.103 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-9.700E  01 


FLUX  PARAMETERS 
(+*UP  DOWN) 


MOMENTUM  ELUX 
(Nt/*2> 

-9.32E-02 

HUMIDITY  FLUX 
(Kg/sec  «2> 

3.80E-05 

LAT.HEAT  FLUX 
(Wat ts/«2) 

9.39E  01 

SEN.  HE  AT  FLUX 
<  Wa t  ts/«2  > 

1  94E  01 

SKY  AND  SOI  AR  HF  AT  FLUl 
(War ts/«2) 

-1.64E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  t  Ts/m2) 

-5.12E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Meters/sec  > 

2.750E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .  121E-04 

SCAL ING  POT  TEMP . 
(Kelvin) 

-5.66BE-D? 

ROUGHNESS  LENGTH 
(Meters) 

5817E-05 

DRAG  COEE.At  10  METERS 
(Dimensionless) 
l , 162E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 

(Meter2/sec2) 

-7.565E-02 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
3.797E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel  .  /sec ) 

1 . 559E-D2 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3 ) 

1 .2317 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.) 

2.41 43E  02 

WATER  LAT.HEAT  VAP 
(ITcal , /Kg ) 

5.9074E  05 

VAP  .PRES .AT  WT  LEVEL 
(Mil Iibar ) 

15.502 

ABS. HUMID. AT  UT  LEVEL 
( Kg/n3) 

1  .  172E-02 

BAR  PRES. AT  WT  l  FUEL 
(Millibar) 

1012.11 


BOWEN  RATIO 
(no  units) 
0.207 


«  MF ASUREMF NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 
NO- AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

215X 

215Z 

139X 

J  8 1 X 

181 Z 

5X 

42% 

363Z 

69Z 

1  12Z 

112Z 

89Z 

139% 

157% 

157X 

46X 

39Z 

85Z 

5% 

15Z 

125Z 

23Z 

62Z 

1  00% 

43  Z 

4  0  Z 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905000700 
7.  8:40  PSI 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLDCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  l l  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


*  COMPOSITE  PROFILE  AND  BUI K  AFRODYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPFCTIVL  MEASUREMENT  ERRORS 


WITH  THE  LOWER  LIMIT  OF  THE 

STABII  ITY 

CORRESPONDING  MEASUREMENT 

FLUX  PARAMETERS 
(♦*UP,--DOWN) 

UNCERTAINTY  INDICATED  1 

SCALING  PARAMETERS 

GRAD  RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

( ^-Stable,-- Unstable) 

(Nt/«2) 

(  Meter  c,/sec  ) 

-0.073  10.071  AT  CMH 

-8 . 87E-02  16. 0E  02) 

2.691E-01  16.0E-021 

GFOMF.TR  IC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  GPFC.HUMtD. 

(Merer)  GMH- <ZI»Z2)I /P 

(Kg/sec  «7> 

(Kg/Kg) 

12.99 

3.47E-05  (8.0E-061 

-9.534E-0S  I3.0F-05J 

Z/L  AT  GMH 

LAT.HFAT  FLUX 

SCAI  INC  POT  .  TEMP  . 

0.006  10.02) 

(War ts/m2) 

(Kelvin ) 

.VL  AT  10  METERS 

8.59E  01  I7.0E+01 1 

-3.200E-02  12.0F-02I 

■ n  .  066  (  0.021 

SEN.HFAT  FLUX 

ROUGHNESS  LENGTH 

(Wat  ts/«2) 

( Meters) 

MONJN-OBUKHOV  LENGTH 
( Meter  s ) 

t  .  38E  01  13 . 0E ♦ 0 0 1 

5.177F-05  16.0E-051 

-l . 515E  0? 

SKY  AND  SOLAR  HFAT  FLUX 

DRAG  COEE.AT  10  MFTERS 

(Wat  t«./«2) 

(Meter*.) 

-  1 . 64E  02  ( ? . OFt  0 1 1 

TOTAL  HEAT  BUDGET  ELUX 
<  Wa  t  rs /«;■*) 

6.76E  01  I 3. OF  *01  I 

BOWEN  RATIO 
(no  units) 

0.164  10.08) 

1.143F  03  14.QE-04) 

■  DIFFERENCE  BF  TWEE. 'I  THE  PROFILE  AND  BULK  AFRODYNAMIC  DFRIVFD  PARAMETER  VALUES  AS  COMPUTED*  VIA  THE  STANDARD  DEVIATION  I  ROM  f  1  T  MF  R  TNI 


ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCERTAINTY  VAl  UE  (WHICH  EVER  AB501  UTf  VALUE 
LISTED  IN  PERCENT  DIFFFRENCE  AND  ARF  “♦or-": 

IS  LARGER) 

Alt  VALUES 

ART 

GRAD. RICH 

Z/L 

MOMENTUM 

1  AT . KEA 1 

Sf  N . HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICT ION 

sri  sm 

SCI  POT 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  |0M 

FLUX 

FI  UX  * 

FI  UX 

FLUX 

n  ux 

RATIO 

vr  l  or  n  r 

HUMIDITY 

11  MP  . 

1  ENG  1H 

1  (HE 

69Z 

67% 

1  1Z 

3 1  Z 

67% 

0% 

51  % 

56% 

6% 

76% 

78% 

17% 

41 

«  END  OF  DATA  RUN 


379 


MARINE  SURFACE  LAYfcR  HI CRUMt !  EUR  01  OGIl AL  EXPERIhFnT 


NAVAL  Kt  SEARCH  L APUR  AT  OR  Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AlMOSPHFRlC  RISFARfrt  SI  A  1  JON 
SAN  NJCOlAS  rSlAND,  CfU  If  IJ«HIA 

*  »  «  *  rtlCRUMETFOROl  UC1CAL  DATA  »  *  »  * 


KUN  NUMbt k : 

7905U8073C 

PRINT  DATE : 

1  1  JUN  1 98  0 

S  1  AR  I 

1  IrtE  : 

7:38:50  psi 

DATA  SAMP1  INC 

RATE  (ALL  CHANNELS) ; 

t. 

/Min 

l  NO 

1  I  Mf.  : 

d:  U:40  PHI 

DATA  AVERAGING  PERIOD:  30 

Min 

MAR! 

DATE  : 

0  May  1979 

(DAY  1211  > 

NOMtNCL AT  URE 

I ’UPPER  LEVEL  ,  2- 1  OUER 

Lf  VEL 

ANiti  0G 

CHANNI  t  RAW  DATA 

(AVERAGE  vDC ) 

Nn  .  it|> 

Nc  .01 

No  .  02 

N  c  .03 

No  .  0  4  No . C5 

Nl  06 

Nc  07 

Nc  08 

■».  |  .  , 

*  t  .. 

ii  i-.P  .VilRUC 

1  1 !  hP . S 1 R  UC . 

2  DKU  PUINT1 

l)i  U  Pi)  IN  I  2  WIND  ‘JPFF  D1 

WIND  SPFED2 

BAR  PRES 

2 

SKY  KAO 

Ii  .  I:  l  l 

4.719 

4  80 1  4.V7V 

4  871 

4  6faB 

1  .876 

N  l.  .  1  1 

NO  .  12 

No  .  13 

Nj  11  Null, 

NO  .  1  fa 

No  .  1  7 

1 1_ 

hC  i  Kl'li-jr  M. 

l  AC  VO-  IASI 

MANUAL  FLAG 

/FRII  RIF  SPARE  A 

SPARE  »• 

VOL T . REF 

b 

'  v 

i  .  622 

2.541 

i)  .  il  U  1 

(1  .  D  UI  0  U  J  l 

0  11  ill 

fa  .  205 

D  ■  i.  i  i 

ltd  l  k»iW  DA  (A 

(  AVER  Af.  r  i  : 

f  SCARP  MF  N  T  D  A  l  A  ,  FieiP  CA!  IDRATION  AND 

WIND  SPUED  ESCARPMENT 

CORRECTIONS 

Nj  .  1 

No  .  .* 

UPWIND  NF  AR 

UPWIND  I  AND  DPJFCAI 

DP 2F CAL 

UT  DF  CAL 

us  it  r 

t >  1  h  TLMi*  .  I 

AIR  rLMi-* .  2 

HI  JCHt/Lf  NOTH 

PA  IH!  M»‘ te.  s  1  (Veils) 

c  v  c  1 1  s  ; 

(  V  L  i  T  <i  > 

(Cceff 

1411 

» 7Ii65 

14.M  l  |  Ft  1 2 1 

0  .  183 

P8  O.OliB 

-  fl  .  0  5  0 

0  0  0  0 

U  992 

Nc  •  09 
WIND  DIR 
4  964 


WS2EC 
<  Ccef  f  > 
0  957 


.  > )  Ml.fi  MUJ  .1  KPl.r'lNC  ItKS  T  K  ANSI  AT  t  D  INTO  ENClNFtkiNU  UNITS. 


KKKuK  f.tiUNl  DATA  T«A5.  VOI  1  k«- »  DKV  VOI  T.RF.F  D>  V  7fRO  K€  I  DF  V  AC  VOi  T  .  F  I  UX  AC  FRlQ.riij*  AC  VOl.  TAJ. FT 

Ific  .  si.«n?)  iNc.,1  ii.i)  A<N«  .  >  .  COSV)  I‘(No  .  >  u05V)  (Nc  1.UG2V)  (Nc.)5V>  (No.)IHH  (VAC) 

ii  I  HO  U  'I  o  0  U  115.4 


AC  FREQUENCY 
( H?  ) 

59.62 


e  '  I'vu  MU  K  Jfl..  1  l  IlKU.  I"'- 1  C 

A!  PARArtf  1  E  p; 

,  ilNUUMNC. 

THE  A  DU  Vi  CAI 

.  AND  ESLARPMFNT  CORRECTIONS)  TRANSLAT1 

D  INTO  ENGINEERING  UNITS 

r<  i  H  »t,,r  1 

W  nD  'PlF.DI 

Dew  point  i 

JFMP  .  SIWL'C  .  1 

WIND  DIR 

BAR  .  PRF1S.  1 

SKY  RAD. 

BUI  K  UT  TF.MP 

hEAN  AIR  TEMP 

(Cels  iv.  i 

iMt*ter/>.e<  ) 

(Celsius) 

(Kel  *rt  2/J i 

(Deg  True' 

(Millibar  > 

(Wat t/m2> 

(Celsius) 

(Kelvin) 

i  :  7 .if, 

V.n2 

7  87 

NO  DATA 

313.R 

1009.83 

-2.62E  02 

1  3 . a77 

284 .919 

li.MC.2 

WiND  SPErJ'-' 

ft;'  W  P(1i  N  1  2 

fl  M(' .  STRUC.2 

TIH  TAKE 

&AR.PR£S.? 

VLelsiu-.  > 

Hi- ter /•..e1'  > 

I  Cel  si  .i«  ) 

(Ke)  »M-2/ 3> 

irtetet  MbL ) 

<1  1 1 1 *  a  r  > 

.  i  . 1  2 

9.  Ill 

7 . 9  y 

NO  DATA 

(■  31 

1010  .93 

L'Ai  Lt.l  A  i  LD 

rt  ICRUiif  TEUROLOC 

'  1 C AL  F'ARAMETERS: 

ncIGHT,  Z1 

POT  TErtP.l 

VIR  .  TFMr*  .  1 

V .POT .TEMP . 1 

APS . HUMID . 1 

RFl  . HUMID .  J 

SPEC .HUMID 

1  VAP.RRtS.l 

S. VAP .PRES. 1 

REF  INDEX  l 

■  I'Ptet  «.  > 

U'.elsus) 

(Celsius) 

(Cels j  us  > 

i  k<j/«3  ) 

<  Per  cen  t  ) 

(Kq/Kq  ) 

(Millibar  ) 

(Mi  1  libar  > 

( Kel  xH- 2/3» 

i  U  .  35 

I  1  .Wir> 

12.841 

13. 07 I 

8.  Ii5Vl  -U  J 

7  /  .  3? 

6  551E-C3 

1 C .594 

13  707 

NO  DATA 

H>  I'-ul,  /2 

Pill  .  1 1  i-ip  .  2 

VIR  .  Tl  HP  .2 

V  "01 . TFrtP .2 

APS. HUM  Mi  2 

RT  l  .  HUMID. 2 

SPFC  HUM ID 

2  VAP.PHCS  7 

S  VAP  FREE 

REF  INDEX  2 

(  ne  i  t*r  s. ) 

3  C« J  U 1  US  ' 

(Celsius) 

(Celsius) 

<  Kg. •>!.<» 

(  Pe:- 1  eii  t  > 

(Kq/Kq  ) 

(Mi  1 1 ib ar  ) 

(Millibar) 

(Kel  kM-2/3  ) 

7  i 

1  l  .  Vi* 2 

1 2 . y 56 

13  0  46 

U  K-VE -03 

w  4n 

6  61)41  -  ii  3 

i  o  6V0 

13013 

NO  DATA 

O'vl  IN  ji  l> 


Hr  1 1  J 


RUN  NU.  iE«F  R  :  V905OH0730 

MAR  r  Tint  :  V  ;  39:  f.O  pST 

STAR!  DA If  ;  H  Hay  177 V  (DAY  1?8) 


MAR  INE  SIIRFAI  I  l  Ar£k 
NRl  MICRON!-  rKORO.  Ol.Y 
SAN  N 1  L(Jl  AS  T  '  I  Af-t)  ,  J  Al 


PRINT  DATE  :  1  I  JUN  1901 

DA  5  A  SAMPLING  RAU  ( AL  I  CHANNELS)  6/Min 

DAT  A  AVI  RAC  INC  PFRJOO:  3P  Min 

NOMFNfl  ATURE  :  IMlPPFR  lE'VF 1  ,  2-  1  CiUER  LEVEL 


PI;  OF  ILF  CAt  CliLATIUNS  BASED  ON  AM1VF  OfeSf.RVT  D  AND  CAT  CUi  ATT  D  VAI  ut  H  (  K'ilNl.FR  .  1 V73  >  : 


LlIX  PARAMLI'RS 

PROF  n  E  SL  OPES 

♦-UP , -=DOUN ) 

St  Al  IN'.  PARAM*  iEk-3 

PARTIAL  Dfk: VAT  IVES 

<«  • I NCR  WITH  HETCHT  ) 

CHAD .  R  i  CHARD:, ON  hOnVF  R 
(  ♦  Si  1  e ,  •  -  Unst  ab  I  pi 
Cl  .  0  1 Q  AT  l.MH 

M  UrtETRK  rtf  AN  HF  IC.NI 
(Meier)  Crtrt-  (  Zt  »/2)  I /7 
12.99 

// L  A  I  CMH 
-d.to23 

//L  AT  111  MI  IfcRS 
-0.018 

//l  AT  Z\ 

-  j  II  l.» 

Z/i.  AT  7? 

0.016 

rtf  in  In  -  i  iFuk  iiov  uni.ih 

( Met  er  s < 

-5.71 4E  02 


rtOMCNruM  rt ux 

(Ni/n2) 

-  \  .  Mr  -  0  1 

HUMIDITY  rt ux 
(Kg/'<>ec  M?> 

2 .  6 Si  us 

LA T  HEAT  Fl  HX 
<  Wat  t  *»/m2  > 

61.  •*!  01 

M  N  HEAT  f  MIX 
( Ua  t  ts/r*2) 

VJ3E  00 

SKY  AND  SOLAR  MEAT  F  i  IIX 
( Wat  ts/«7 ) 

?.62f  02 

TOTAL  HF  A I  HUD'.. I  1  Fl  HX 
(Watt  %/ni* ) 

1.9  IF  0> 


I  RICH  ON  VELOCITY 

»  i^t-lpr*,/  '.pf  1 

3 . 277*  -01 

CAI  I  N(»  r.PHl.HIM  D. 
( K  cj  /  K  q  ) 
f, .  V,'7F  -n:, 


SCALING  P(lt  .  T I  MP  . 
iKH  in  ; 

1  308E  02 


ROUGHNESS  LI  NOTH 
(Me i pcs  > 

1  .  1  0UI  -  0  4 


DRAG  COIF  AT  10  MI  TFWS 
<  I)  i  Mens  i  on  1 e-»-.  > 

1  .  40  41  iM 


CENTRA;.  FORM:  DN.'PZ  = 

I  <  N 1  N?>  I/ll  n ( ? I / 72 ' • 

(Z1 *2211 721 

N-  WIND  SPEED  <  M r  *>rc  - 
7 ’HEIGHT  (Meiers) 

DUS/ D 7  =  5  B5F.  -02 


N - SPF C  HUMID' TY  (Kq/Kq  ' 
l  HE  i  t.H  I  ( Me  t  > 
DSH/D7--  -8  9?f  Q*, 


N  =POT  TEMP  (Kelvin) 
7  - HF  I CH 1  (Meters) 

DF  T /DZr  1  70F-03 


GENERAL  :  ORH :  ’ N ' SLOPE  = 
l  (I  i>Zl  1‘Rl  )-<  LnZ2-P!’.I  )  )/ 
(N1  -N2 ) 

N’UIND  SPEED 

Z* HEIGHT  (M-  Vert  A«,s 

PSI-C  51 1 

US  SLOPE--  1  2?r  cr 

N -SPEC  HUM I D l T '  <Kq  *  q  ■ 
7*  HL  IGMT  (  M  '  VPi  *  A. 

PS  I *PSI2 

GH  Sr  OPE  r-  -8  241  03 

N--PCH  TEMP  .  (Kelvin  > 

Z  HEIGHT  (M )  Ver  t  A«  i*. 

P  S I  *  p  s  I  2 

P  TK  Si  OPE*  -  4  1  'F  0  1 

N’LoTLNP  STRur  ik*H  2  31 
Z  -  <  F  1  r;m  ,  h  >  Ver  t  At  >  s 

PSI*NONl 

c t 2  slope  -  no  data 


pm  i 


AT  /1  = 

*"> '  7  ?  • 

Al  /l  * 

at  /;>*■ 


0  10T.6V4 
i)  .  Q 563 ll 0 
0  1)6548  3 
(I  .  0  3  4  4  02 


PUUI  N  PAT  If) 
( it  (•  units) 

0  ITH1 


It  N!  P  Al  I  ON>  I  ANTS  : 


Ml  SC  Ell  A  HI  l)US 


VUN  KAPMAN 
(.(INS T  AN  r 

(I  .  4 


I  .RAW  I  TAT  IflN 
AM  f  l  IRAI  IOU 

(M/«,nr  2> 

V  .  7  75V 


PKIH  II  f 
IUP  .  PRANDTI 
Ni  iMI.r  R 
<1  7 1 


PROF  ll  E 
(HR . SCHMIDT 
NT  MM  R 

It  .  74 


KM  K 

‘il  N  Mr  A  T 
TBANSF  CUM  . 
0  '721  fl.3 


HULK 

MO  1 S T  UK  I 
1  MANSE  .mi  I 
1  .  .321  (13 


AIR  PE  NS  I M 
0(3'"'' 
t  2.3(16 


r.i  NERAi  NUI:  . : 

A._  r  or.tcy  IntiUUon  r -rr'P'lert  (or  ne-t  ««»rr  *»«en  t  at  Ip  Slnpp  ■md'flr  Partial  Derivative 

Ti)"|i  jt<<  nn  pipi  (li-.>l  by  insertion  it  f  : 


AIR  CPI  (UK  Ml  AT 

i  I  T  l  a  1  Kq  Ml  1 
114  T  12 


SHI  5M2  -  ♦/  ,001  -3  Kq/Kf|. 


WATER  l  A  I  Ml  A  t  rs.r 
•  if<  •»  I  k  q  • 

».  Vli  f.fcl  if, 


U  ih  E I  NUf  ()  ON  NF  K  T  PAM 


380 


RUN  NUMBER 
'iTARt  TIM 
START  DA  It 


7905UB673I' 

7  :  *8:50  PS! 

8  Hdy  |9VV 


DAY  J28) 


MAR  INF  SURFACE  LAYFR 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  I  til  AND ,  CAL 


PRINT  DA TCI  U  JUN  1980 

DATA  SAMPLING  RA IE  (ALL  CHANNELS):  h/Hm 
DATA  AVERAGING  PERIOD:  30  Min 


ISUrtAIED  MlCMOMtnUMnLlir.ICAl  PARAMETERS  AT  1  F  N  METERS: 


AIR  TFMP. 
(CelM  v*> 
l  t  .799 


WIND  SPEED 
lrtete/*/s«»r > 


DCu  POINT 
7.90 


TEMP  .  SIRliC  .  BAR. PRES. 
(Kel.*M-?/3>  (Millibar) 
NO  DATA  1010.03 


SULK  WT  TEMP 

(Celsius) 

13.577 


AIR-UT  TEMP 
(Kelvin ) 

-1 .777 


POT -UT  TEMP 
(Kelvin) 

-1 .679 


VIR-UT  TEMP 

(Kelvin) 

-0.634 


V.POT-UT  TEMP 
(Kelvin  > 
-0.536 


he  li.hr 
v Meter s) 
10,30 


PUT . IF  HP . 
(Celsius) 

1  T . B97 


VIR . TEMP 

(Celsius) 

12.94:* 


V. POT . TFMP . 

(Celsius) 

13.040 


ABS. HUMID. 
<  Kq/«3) 

8. 121E-03 


RFL .HUMID. 

(Percent) 

77.39 


SPEC. HUMID. 
(Kg/Kg) 
6.597E-03 


VAP .PRES. 
(Hill ibars  > 
10.679 


S.  VAP .PRES ■ 
(Mil  I ibars ) 
13. BOO 


REF. INDEX 
(Kel . kH-Z/3  > 
NO  DATA 


bill  K  AERODYNAMIC  CALCMATION5  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FR1EHE  ET  AL.1970); 


INFFRRF  D 
STABILITY 


F»  UX  PARAMF  TERS 

1NFFRRF.D 

INFERRED  HE  AN  VERTICAL 

(♦-UP,-*DOUN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCF 

MISCELLANEOUS 

TRAD . R ICHARDSUN  NUMB! R 
(♦-Stable, --Unstable) 
0.073  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH*(7l*Z2> 1/2 
12.9? 

2/ L  AT  GMH 
-0 . DUS 

Z/L  AT  10  METERS 
-0 . 067 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . 502E  0? 


momi ntum  Flux 

<Nt/«2) 

-l . 28F-01 

HUMID i rr  Ft  ux 
(Kg/sec  m2) 

4 . 37E ■ 05 

lat.mfat  flux 

(Via  *  ts/«2  > 

1  .  0BE  02 

1.IN.HEAT  FlUX 
(Mat  ts/«2> 

2. DIE  01 

SKY  AND  SOLAR  HEAT  FUJ! 
(Watt  s/*2 > 

-2.62E  02 

TOTAL  HEAT  BUDGET  FlUX 
<  Uatfs/»2> 

-1.34E  02 


FRICTION  VF LOCI T Y 
(Meters/sec  > 

3.220E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .1 D2E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-5. Q1BE-0? 

ROUGHNESS  LENGTH 
(Meters) 

1 . 039E-04 

DRAG  COEF.AT  10  METERS 
(l)inensionless) 
t .Z35E-03 


WITH  LONG.  VELOCITY 
(Meter2/eec2> 

-1  .  037E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4 . 363E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel. /sec) 

1 . 61 6E-0? 


AIR  DENSITY 
(Kg/*3> 

1 .2309 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 
2.4143E  02 

WAT£tf  LAT.HEA1  VAP, 
(ITcal • /Kg) 

5.9064E  05 

VAP .PRES .AT  UT  LEVEL 
(Millibar ) 

15.524 

ABS. HUMID. AT  UT  LEVEL 
(Kg/*3) 

1  . 173E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar ) 

1012.0.3 


BOWEN  RATIO 
(no  «nits) 
0.186 


MEASUREMENT  ERROR  ANAl  Y5IS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

IOP  ROW  ARL  PROFILE  FRROR  VALUER  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’♦or-": 


GRAD. RICH, 

If  L 

momentum 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCI.  .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  13M 

FLUX 

FI  UX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CQEF 

1312 

15  OZ 

1172 

1672 

1 172 

52 

332 

2832 

582 

1082 

592 

782 

1172 

1602 

1602 

462 

392 

BWX 

52 

122 

1272 

232 

622 

1  112 

432 

402 

CON I INUt D  BFI  MM 


RUN  NUMBcR 
start  timf 
START  DAlt 


79U50807.U1 
7:38:50  PS1 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  HICROMETF UROLOGY 
SAN  NICOLA^  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
T'ATA  AVERAGING  PERIOD:  30  Min 


»  COMPOS  I TF  PROFILE  AND  BUI  K  AFRDDYNAMIC  DERIVED  PARAMF.TFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  1HF  LOWER  LIMIT  OF  THE  COHRE SPOND I NG  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  ) : 


STAB  1 1  IT Y 


flux  parameters 

(♦=UP,-=DOWN)  SCALING  PARAMETERS 


f.RAD.  RICHARDSON  NUMBTR 
(♦-St able,-= Unstable) 
0.044  [0 . 02)  AT  GMH 

GEOMETRIC  MF  AN  HF1GMT 
(Meter)  CMH* < / T # 72 )  I  /£* 
12.99 

Z/L  f  l 
-0.05'.  ,0.02] 

Z/L  AT  1 0  MEIERS 
-0.041  [0,021 

MONIN-OBUKHOV  LENGTH 
<  Meter  O 
-2.424E  02 


MOMENTUM  FLUX 
<Nt/n2> 

-1.29E-01  [6.0E-02I 

HUMIDITY  FLUX 
(Kq/*ec  «2) 

4.04F-05  I3.0E-061 

LAT.HFAT  FLUX 
(Uatts/«2> 

9.99E  01  (2.QE+011 

SEN. HEAT  FLUX 
(Wat  ts/n2) 

1 . 3PF  01  I 3.0E+00) 

SKY  AND  SULAR  HF  AT  FLUX 
( Wat  ts/n2 ) 

-2.62E  02  I2.0E+0I1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t»/n2 ) 

-1.49F  02  (3. OF ♦Oil 


FRICTION  VELOCITY 
( Meter  •■/see  > 

3 . 236F.-0 1  C6.0E-02J 

SCALING  SPFC.HUMID. 
(Kg/Kg ) 

9.39AE-05  I3.0F-051 

3CAL INC  POT. TEMP. 
(Kelvin ) 

-2.590F-O2  I2.0E-02I 

ROUGHNESS  LENGTH 
(Meters) 

1.064F-04  [ 6 . OE-05 1 

DRAG  COEF.AT  10  METERS 
(Meters) 

1.27HT-U.1  14.0E-041 


BOWEN  RATIO 
(no  units) 

0.154  10.081 


p  DltfERCNT/F  BETWEEN  THF  PROF  ILL  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMF  TER  VALUCS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  MFIGHTFD  COMPOSITE  VALUE  OR  MF  ASURFMF  NT  IJNT.f  ft  TATN1Y  VAI.  I,E  (WHICH  EVF  R  ABSOLUTE  VALUE  IS  I  ARGER  >  .  ALL  VALUES  ARE 
l  IS TED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-"s 


GRAD. RICH, 

Z/l 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUCH, 

DRAG 

NT)  .  AT  GMH 

AT  10M 

FLUX 

t  LUX 

FI  UX 

Fl  UX 

5  LUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

622 

592 

22 

252 

542 

02 

1  i 

362 

12 

252 

752 

32 

72 

I 

\ 


MARINE  SURFACE  LAYER  MICRQME TEOROl QGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
A1M0SPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND ,  CALIFORNIA 

*  MICROMETtORQl  QGICAL  DAI  A  •  «•  •  » 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905080000 
8:  8:50  PST 
8:39:  0  PST 
8  May  1979  < DAY  t?8> 


•  ANALOG  CHANNEL  RAN  DATA  (AVERAGE  VDC > : 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2-lOWER  LEVEL 


No  .  00 

No  .  01 

No  .  02 

No  .  03 

VOLT. REF. A 

TEMP .STRUC. 1 

TEMP .STRUC. 2 

DEW  POINT  1 

6.205 

0.001 

0.001 

4.724 

Nc  .04 

DEW  POINT2 
4.805 


No  .  05 

WIND  SPEED! 
5.088 


No  .06 

WIND  SPEED2 
4.979 


Nc  .07 

BAR .PRFS.2 
4.672 


No  .08 
SKY  RAD. 
4.213 


Nc  .09 
WIND  DIR. 
4.876 


No. 10  No. 11  No. 12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOl  TAGF 
3.978  3.785  2.541 


No. 13  No. 14 

MANUAL  FLAG  ZERO  RFF . 

0.001  0.001 


No  .  15 
SPARE  A 
0.  001 


No  .  16 
SPARE  B 
0.001 


No.  17 

VOLT. REF. B 
6.205 


»  DIGITAL  CHANNEL  RAW  DATA  (AVERACE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPMENT 


CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP  ,  1  AIR  TEMP.? 

1411  119882  1421  121038 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HEIGHT/LENGTH  PATH(Meters)  (Volts) 
0.183  91  -0.008 


DP2FCAL 
(Volf.) 
-0 . 050 


WTBFCAL 
(Volts) 
0 . 000 


WSltC  WS2EC 

(Cceff  .  )  (Coeff.) 

0.992  0.952 


*  SYSTEM  HOUSEKFEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG  ERROR  COUNT 
(No. scons)  (No. scans) 

0  0 


DATA  BASE  VOLT . REF . DEV 
(No. scans)  A<No.).005V) 
180  0 


VOLT.  REF.  DEV  ZERO  RF.F.TEV 
B(Nc . > . 005V)  (No.). 002V) 

0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V)  (Nc  .  MHz  ) 

0  0 


AC  VOLTAGE  AC  FREQUENCY 
(VAC)  (Hi) 

115.4  59.79 


*  OBSERVED  MICRQMETEOROLOGICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 

11 .988 

WIND  SPEED1 
(Meter/sec ) 
9.79 

DEW  POINT1 
(Celsius) 
7.90 

TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR. 
(Deg .True) 
310.8 

BAR .PRES. 1 
(Millibar  ) 
1009.89 

SKY  RAD. 

( Wat  t/m2 ) 
-5.87E  02 

BULK  WT  TFMP 
(Celsius) 

13. 621 

nt AN  AIR  TEMP 

(Kelvin) 

285.206 

AIR  TEMP , 2 
(Celsius) 
12.104 

WIND  SPEED2 
(Me ter /sec  > 
9.30 

DEW  P0INT2 
(Celsius) 
8.01 

TEMP .STRUC. 2 
(Kel . xH-?/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL ) 
0.26 

BAR .PRES. 2 
(Millibar > 
1010.99 

*  CALCULATED 

MICRQMETEOROLOGICAL  PARAMETERS : 

HEIGHT,  Z1 

(Meters) 

18,35 

POT. TEMP . 1 
(Celsius) 
12.168 

VIR.TFMP.l 

(Celsius) 

13.126 

V. POT. TEMP. 1 

(Celsius) 

13.306 

ABS. HUMID. 1 
<Kg/m3> 

8 . 067E-03 

REL. HUMID. 1 
(Percent  > 
76,04 

SPEC. HUMID. 1 
(Kq/Kg  > 
6.564E-03 

VAP .PRES. 1 
(Mil 1 ibar ) 
10.616 

S. VAP .PRES. 1 
(Mi  1  libar ) 
13.960 

RFF. INDEX  1 
(Kel  .xM-2/3) 
NO  DATA 

HEIGHT,  7.2 
(Meters) 
9.20 

POT . TFMP .2 
(Celsi us) 
12.194 

V1R .TFMP .2 

(Celsius) 

13.251 

V. POT. TEMP. 2 

(Celsius) 

13.341 

ABS. HUMID. 2 
<Kg/m3) 

8. 131E-03 

REL. HUMID. 2 
(Percent  > 
76.02 

SPEC. HUMID. 2 
(Kg/Kg) 

6 . 61 ?E- 03 

VAP .PRES. 2 
(Millibar  > 
10.704 

S. VAP. PRES. 2 
(Hill ibar > 
14.082 

REF. INDEX  2 
(Kel . xM-2/3) 
NO  DATA 

*  CONTINUED  BFLOU 


RUN  NUMBFR :  7905080800 

START  TIMF:  8:  8:50  PST 

START  DATE:  8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRl  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  * ALL  CHANNLLS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  LEVFI.  ,  2=-  L  OVER  LEVEL 


*  PROFILE  CALCUI  ATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAICULATFD  VALUES  ( B'.JSINCFR  ,  1 973)  : 


STABILITY 


FLUX  PARAMETERS 

PROFILE  SLOPES 

(♦-UP,— DOWN) 

'  V.ING  PARAMETERS 

PARTIAL  DERIVATIVES 

(♦-INCR  WITH  HEIGHT) 

GRAD. RICHARDSON  NUMBER  MOMFNTUM  FLUX 

( ♦-Stab le, -=Unstab le >  <Nt/m2> 

-0.032  AT  GMH  -1 .29E-Q1 


FRICTION  VELOCITY 
(deters/sec ) 
3.233E-01 


GENERAL  FORM : DN/DZ-  GENERAI  FORM N ' SLOPE- 

I (N1-N2) l/(Ln(Zl /Z2)«  l < L nZl -  PS I ) - ( L nZ2-PSI  )  1/ 
<ZH*Z2>1/21  IN1-N2J 


GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=  ( Z1»Z2> 1 /2 
12.99 

7/ L  AT  GMH 
-0 . 040 

Z/L  AT  10  NFTERS 
-0.031 

Z/L  AT  Z1 

-0 .0  i7 

Z/L  AT  Z2 
-0.029 

MON1N-OBUKHQV  LENGTH 
-3.219E  02 


HUMIDITY  FLUX 
<Kq/sec  m2) 

2.68E-05 

LAT.HEAT  FLUX 
< Wa  t  ts/«2 ) 

6.64E  01 

SEN. HEAT  FLUX 
<Watts/m2) 

8.79E  00 

SKY  AND  SOLAR  HFAT  FLUX 
<Watt*/n2> 

5.87E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/m2) 

-5.12E  02 


SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.752E-05 


SCAl  ING  POT.  TEMP  . 
(Kelvin) 

188E-0? 


ROUGHNESS  LENGTH 
(Meters) 

1 . 056E-04 


DRAG  COFF,  AT  10  HFTERS 
( D  men  si  on  less) 

1 .316L-03 


N-W I ND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ*  5.52E-02 


N-SPFC. HUMIDITY  (Kg/Kg> 
Z-HEIGHT  (Meters) 
DSH/DZ*  -B.92E-06 


N-POT . TEMP . (Kelvin) 
Z« HEIGHT  (Meters) 
DPT/D7-  -2.B9F-03 


N« WIND  SPEED  (M/ser ) 
Z-HEIGHT  < M )  Vert. A* is 
PSI-PSI1 

US  SLOPE-  1 .24C  00 

N-SPEC. HUMIDITY  <Xq/Kg) 
Z-HE TGHT  <H)  Vert .Axis 
PSI-PSI? 

SH  SLOPE-  -8.0  IE  0  3 


N-POT . TEMP . (Kelvin ) 
Z-HEIGHT  <  M  )  Ver  t  .  Aim 
PSI-PSI2 

PTK  SLOPE  =  --2.47E  01 

N»LnTEHP  . STRUC  .  (K*M-2/3> 
Z-HEIGHT  < M )  Vort  A« is 
PSI-NONF 

CT2  SLOPE-NO  DATA 


PSI1  AT  71-  0 . 1 729 IB 

PST  1  AT  Z2*  0.095250 

PSI2  AT  Zl«  0.100868 
PS  12  AT  Z2»  0.058855 


BOUFN  RATIO 
(no  vnltii) 
0.13? 


»  GFNFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0.4 


GRAVITATION  PROFILE 
ACCELERA i ION  TUR . PRANDTl 
<H/sec  2>  NUMBFR 

9.7959  0.74 


PROFILE 
TUR .SCHMIDT 
NUMBFR 
0,74 


BUI  K 

SFN  HEAT 
TRANSF  ,  COF  F 
0  92E-03 


BULK 

MOISTURE 
TRAN9F.C0EF 
1 .32E-03 


AIR  DENSITY 
<Kg/«3> 

1 , 2294 


•  GENERAL  NOTE:}: 

Accuracy  imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
< ITcal ./Kg  Kel . > 
2.4142E  02 


SH1-SH2*  ♦/-  ,  0RF-3  Kg/Kg. 


WATER  LAT .MEAT  VAP. 
(ITcal  .  /Kg ) 

S.9050E  0  5 


«  CONTINUFD  ON  NEXT  PAGF 


382 


RUM  NUMBER:  790308000  0 

START  TIME  s  Si  0:50  PST 

START  DATE:  8  May  If  '*  <DAY  129) 


MARINE  SURFACE  LAYER 
NRL  NICROMETEUROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


•  ESTIMATED  MICROMETEQROLOGICAL  PARAMETERS  AT  TEN  METERBi 


AIR  TFMP . 
(Cel*Lu*> 
12.090 

HEIGHT 

(Meter*) 

10.00 


WIND  SPEED 
(Heter/vec) 


POT. TEMP. 
(Celsius) 
12.186 


DEW  POINT 
(Celsius) 
8.00 

VIR.TFMP. 
(Celsi us) 
13.236 


V. POT. TEMP. 

(Caltiitt) 

13.334 


ABS. HUMID. 
<  Kq/«3 ) 

8, 124E-03 


PRINT  PATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mln 
DATA  AVERAGING  PERIOD;  30  Min 


TFMP.STRUC.  BAR. PRES. 
(Kel.xH-2/3)  (Millibar > 
NO  DATA  1010.09 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.621  -1.531 


REL. HUMID, 
(Percent  > 
76.02 


SPEC. HUM ID. 
(Kg/Kg ) 

6 . 606E-03 


POT-UT  TEMP 
(Kelvin  > 
-1.433 

VAP . PRES . 
(Millibars) 
1 0 . 694 


*  BUI K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL,197B): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦-UP,—  DOWN) 


INFERRED 

SCALING  PARAMETERS 


V1R-WT  TEMP 
(Kelvin  > 
-0.386 

S.VAP.PRE8. 

(Millibars) 

14.068 


INFFRRF.D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V. POT -NT  TEMP 
(Kelvin) 
-0.288 

REF. INDEX 
(Kel . kM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-St  able, --Unstable  > 
0.059  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»< Zl *Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0.071 

7/L  AT  10  METERS 
-0 . 055 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . 834E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1  34E-0I 

HUMIDITY  FLUX 
(Kg/mec  «2> 

4.50E-05 

LAT.HFAT  FLUX 
<W*tts/ri2> 

1.11E  02 

SEN. HEAT  FLUX 
(Watts/ «2> 

1 .78F  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/nS) 

-5.87E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2) 

-4.58E  02 

BOWEN  RATIO 
(no  units) 

0.160 


FRICTION  VELOCITY 
<Meter*/*ec) 

3.306E-01 

SCALING  SPEC . HUMID . 
(Kg/Kg) 

-1  . 1 07E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-4.338E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .143E-04 

DRAG  COEF.AT  10  MFTERS 
(Dinensionless) 

1 . 24BE-03 


WITH  LONC.  VELOCITY 
(Meter?/sec2) 

-1 .093E-0I 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

4 . 49BE-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec ) 

1  . 434E-02 


AIR  DENSITY 
(Kg/n3> 

1 . 2297 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4143E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kq) 

5.9048E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.5^0 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  . I76E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1012.09 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-*j 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENCTH 

DRAG 

COEF 

139% 

139X 

125X 

171 X 

1  0 IX 

5X 

18X 

272X 

62X 

1 08Z 

39X 

821 

123X 

165% 

165X 

46X 

39X 

93X 

5X 

8X 

132X 

23X 

62X 

1  16X 

43X 

40X 

»  CONTINUED  BELOW 


RUN  NUMBER:  7905080000 

START  TIME:  8:  0:30  PST 

START  DATE:  8  Hay  1979  (DAY  128) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 

DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


8TABII ITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUHBFR 
t  ♦«Bl  able,—  Unsl  able) 
-0.044  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH-( Z1«72) 1 /2 
12.99 

Z/L  AT  GMH 
-0.054  10.021 

Z/L  AT  10  METERS 
-0.042  (0.02) 

MONIN-OBUKHOV  LENGTH 
(Meter*) 

-2.393E  0? 


MOMENTUM  FLUX 
(Mt/«2) 

-1.33E-01  (6. 0E-021 

HUMIDITY  FLUX 
(Kg/sec  «2> 

4.I6E-0S  (8.0E-061 

LAT.HEAT  FLUX 
(Wat  t*/«2) 

1.03E  02  (7.0E+0H 

SEN. HFAT  FLUX 
( Wat  ts/«*2) 

1 . 35E  01  (3. OE+OO ) 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  ts/n2 ) 

-S.B7E  0?  C2.0E+01) 

TOTAL  HFAT  BUDGET  FLUX 
(Watt«/ti2> 

-4.75E  02  (3.0E+01) 

BOWEN  RATIO 
(no  unite) 

0.151  (0.06) 


FRICTION  VELOCITY 
( Meter s/*ec ) 

3.286E-01  ( 6 . OE-021 

SCALING  SPEC .HUMID. 
(Kg/Kg) 

-9.496E-05  r  3 . 0E-D51 

SCALING  POT. TEMP. 
(Kelvin) 

-2.732E-0?  12.0E-02) 

ROUGHNESS  LENGTH 
(Meter*) 

1.113E-04  (6 . 0E-05] 

DRAG  COEF.AT  10  MFTERS 
(Meter*) 

1.264E  oJ  (4.0E-041 


•  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCFR TAINT*  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IB  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “♦or-*: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

BEN.  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL. SPEC 
HUMIDITY 

SCL . POT . 
TEMP  . 

ROUGH 

LENGTH 

DR  AC 
COEF 

SOX 

28X 

2X 

26% 

33X 

OX 

6X 

10X 

IX 

24X 

44X 

4X 

3X 

e  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICRQMF  TEQR01  OGICAL  EXPERIMENT 


NAVAL  RESFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  A1MOSPHKRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  *  *  MICROHETEOROLOCICAL  DATA  *  *  *  * 


RUN  NUMBER 

start  time 

END  TIME 
START  DATE 


790508083C 
8  =  39:10  P'if 
V:  9:10  PST 
B  Hay  1979  (DAY  128) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Han 
DATA  AVERAGING  PERIOD)  30  Min 
NOMENCLATURE:  l -UPPER  LEVEL,  2-LOWER  LEVEL 


»  ANALOG  CHANNFl  RAW  DATA  (AVERAGE  VDC>: 


wo.no 

No.  01 

No .  C2 

No .  03 

No  ,04 

No  .  05 

No  .  06 

No  .07 

No  .08 

Ne  .  09 

VOLT. REF. A 

TFhP .STRUC. 1 

TEMP  .STRIJC. 2  DRW  POINT  1 

DEW  P0INT2 

WIND  SPEED1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

6.205 

0 .001 

0.001 

4.639 

4.730 

5.933 

5.772 

4.668 

5.077 

4.815 

No  .  1  0 

No  .  1 1 

No  .12 

No  .  13 

No  .  14 

No  .  15 

No.  16 

No. 17 

BULK  WT  TEMP 

AC  FREQUENCY 

AC  VOL  TACE 

MANLJAt  FLAG 

ZERO  RFF . 

SPARE  A 

SPARE  B 

VOLT .REF  .B 

4 , 027 

3.815 

2.545 

0  .001 

0  .  901 

0  .  001 

0.901 

6.205 

*  DIGITAL  CHANNEL  RAU  DATA  ( AVERACF > :  ESCARPMFNT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEFD  ESCARPMENT  CORRECTIONS: 


No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

U1 BFCAL 

WS1EC 

WS2EC 

AIR  TEMP . 1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH! Meters) 

(Volts) 

(Volte) 

(Volts) 

(Coeff . ) 

(Coeff. ) 

1411  123114 

1421  124396 

0 . 157 

99 

-0.008 

-0 . 050 

0.000 

0.993 

0 .959 

■  SYSTEM  HOUSEKEEPING  PARAMETERS 

TRANSLATED  INTO  ENGINEERING  UNITS; 

MANUAL  FI  AG 

FRROR  COUNT 

DATA 

BASE 

VOLT  .RF.F.DEV 

VOLT. REF. DFV 

ZFRO  RFF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

<Nc .scans) 

(No . scans) 

(No. 

scans) 

A ( No . > .005V) 

B ( No . > . 005V) 

(No . > . 002V) 

(Ne . >5V> 

(No .MHz) 

(VAC) 

(Hz) 

0 

0 

18U 

0 

0 

0 

0 

0 

115 .5 

59.81 

K  OBSERVED  MICKOMETEOROLOGICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TRMP.l 
(Celsius ) 
12.311 

WIND  SPEtDl 
(Me ter /sec ) 
11.42 

DEW  POINT  1 
(Celsius) 
7.39 

1 FMP . STRUC . 1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR . 
(Deg .True) 
308.7 

BAR .PRES.  1 
(Millibar) 
1009.83 

SKY  RAD. 

( War  t/n2 ) 
-7.08E  02 

BULK  MT  TEMP 

(Celsius) 

13.669 

MEAN  AIR  TEMP 

(Kelvin) 

205.535 

AIR  TEMP . 2 
(Celsius) 
12.440 

WIND  SPEED2 
(Me ter /sec > 
10.83 

DEW  POINT? 
(Celsius) 
7,56 

TFMP. STRUC. 2 
(Kel . xH-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL> 
0. 18 

BAR .PRES. 2 
(Millibar ) 
1010.93 

CALCULATED 

MICRUMETE UROLOGICAL  PARAMETERS : 

HEIGHT ,  Z1 
( Me  t  er  s ) 
18.35 

POT. TEMP . 1 

(Celsius) 

12.491 

V1R . TFMP . 1 
( Celsius) 
13.412 

V.  POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/«3) 

13.592  7.7B2E-Q3 

REL. HUMID. 1 
(Percent ) 

71 .90 

SPEC. HUMID. 1 
(Kg/Kg) 

6 . 339E-03 

VAP .PRES. 1 
(Millibar  > 
10.253 

S. VAP. PRES. 1 
(Millibar ) 
14.259 

REF. INDEX  1 
( Kel . xh-2/3) 
NO  DATA 

HFIGHT ,  72 
(Meters) 
9.20 

POT.TFMP .2 

(Celsius) 

12.530 

V1R .TEMP  .2 
( Celsi us) 
13.553 

V. POT. TFhP. 2  ABS. HUMID. 2 
(Celsius)  (Kg/r»3) 

13.643  7.879E-03 

REL. HUMID. 2 
(Percent ) 
72.14 

SPEC. HUMID. 2 

(Kg/Kq) 

6.414E-03 

VAP .PRES. 2 
(Millibar ) 

1 0.384 

S. VAP. PRES  2 
(Millibar) 

1 4 . 396 

REF. INDEX  2 
(Kel . iM-2/3) 
NO  DATA 

*  CCiNTINUFD  BFl  OW 


RUN  NUMBER: 

790S080B30 

MARINE  SURFACE  LAYER 

START 

TIME: 

8:39:10  PST 

NRL 

MICROMETEOROLOGY 

START 

DATE  : 

8  May  1979  (DAY  128) 

SAN 

NICOLAS  IF, l  AND, 

PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 --UPPER  LEVEL,  2-LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVF  OBSERVFD  AND  CALCULATED  VALUES  ( BUSINGFR , 1 973 ) : 


STABJI  IT Y 


FLUX  PARAMETERS 
(♦-UP ,-*DOUN) 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦-INCR .WITH  HEIGHT) 


f RAD. RICHARDSON  NUMB!  R 
(♦-Stable, --Unstable) 
-0 . J33  AT  CMH 

GEOMETRIC  MF AN  HF IGHT 
(Meter)  GMH» ( Z1 •Z?) I /? 
12.99 

Z/L  AT  CMH 
-0.042 

Z/L  AT  10  MFTERS 
-0  032 

Z/L  AT  Z1 
-0.0  *7 


Z/L  AT  Z2 
-0.029 

HON1N- OBUKHOV  I  F  NOTH 
(Meters) 

-3  I25E  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1 .86F-01 

HUMIDITY  FLUX 
(Kg/set  m2 ) 

3.23E-D5 

LA T. HEAT  FLUX 
(Watts/ n2) 

7.9UE  01 

HFN.HEAT  Tl  UX 
(Wat  t*/«2) 

1  37E  01 

SKY  AND  SOLAR  HF  AT  FLUX 
(Watt  »/*,?) 

7.08E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Mat t*/«?l 
-6.12E  02 


FRICTION  VELOCITY 
<  Meter  s/sec ) 
3.887E-01 

SCALING  SPF.C.HUMD. 
(Xg/Kg  > 

-6.76SE-05 


SCALING  POT.  TEMP. 
(Xel gin) 

3.255E-02 


ROUGHNESS  LENGTH 
(Me  ter*) 
2Q27E-04 


DRAG  COEF.  AT  10  MF TFRS 
<  Dmensi  on  le-*-* ) 

1 .3S9F-0J 


CENFRAL  FORM : DN/DZ- 
I (N1-N2) J/[ln(Zl/Z2>» 
(Z1*Z2)1/21 

N*WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ-  6.62E-02 


N-SPEC. HUMIDITY  (Xg/Kg) 
Z-HF.IGHT  (Meter*) 
DSH/DZ-  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-MEIGMT  (Meter*) 
DPT/D7-  -4.29E-03 


GENERAL  FORM : 'N ' SLOPE- 
C  <LnZt-PSI)-<LnZ2-PSI) 1/ 
IN1-N2) 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  < M )  Ver  t .Axis 
PSI-PSI1 

WS  SLOPE-  1.03E  00 

N-SPEC. HUMIDITY  <Kg/Kg) 
Z-HEIGHT  <M )  Vert. An* 
P5I-PSI? 

SH  SLOPE*  -7.99E  03 

N-POT. TEMP. (Kelvin) 
Z-HEIGHT  <M )  Vert.  Am* 
PSI-PS12 

PTK  SLOPE-  -1.66E  01 

N-LnTEHP .STRUC . (K«H-2/3) 
Z-HEIGHT  (M)  Vert. All* 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PM  I  AT  ZI¬ 
PS  M  AT  72= 
PS 12  AT  71- 
PCI?  AT  /?* 


0 . 177204 
0 . 097818 
0.11 1670 
P  .060478 


BOWFN  RATIO 
(no  unit*,) 
0.197 


«  CfNKRAt  CONSTANTS: 


MISCELLANEOUS 


VON  k ARMAN 
CONSTANT 
<Nn  unit*) 
0 .4 


GRAVITATION 
ACCEL  PRAT, ON 
(M/ner  ?) 

V . 7959 


PROFILF 
TUR  .PRANDTl 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 
NUMBER 
0.74 


BUI  K 

SEN  HFAT 
TRANSF  .COE 
0  92F.-03 


BULK 

MOISTURE 
TRANSF.COfF . 
1 . J2E-03 


AIR  DENSITY 
<Kg/n3> 

1  3281 


•  GENERAL  NQTF> : 

Accuracy  Imitation  exceeded  Tor  neasvrenent  of  Profile  Slope  and/or  Partial  Derivative, 
Confutation  executed  by  insertion  ofi 


AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel  . ) 
2-4I38E  02 


SHI -SM2-  ♦/-  88r-3  Kg/Kg. 


WATER  LAT.HEAT  VAP 
(ITcal  -/Kg) 

VV03IE  05 


•  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER:  7905080830  MARINE  SURFACE  LAYER 

START  TINE;  0 ; 39 : 1 0  PST  NRL  H1CNOHETEOROLOGY 

START  DATE:  8  May  1979  (DAY  138)  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  3AHPUNG  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  MlCROrtf TEOROLOGICAl  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TFMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Meter/sec  > 

(Celsius) 

(Kel . «H-2/3> 

(Millibar) 

(Celsius) 

(Kelvin  > 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

12.424 

10.90 

7.54 

NO  DATA 

1010.63 

13.669 

-1 .245 

-1 . 147 

-0.133 

-0.035 

height 

POT . TFMP . 

VIR .TEMP . 

V. POT. TEMP . 

ABS. HUMID. 

REL. HUMID. 

SPEC. HUM ID. 

VAP  .PRES  . 

S. VAP  . PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/n3> 

(Percent) 

(Kg/Kg) 

(Millibars) 

(Hill ibars) 

(Kel.*M-2/3) 

10.00 

12.522 

13.536 

13.6.14 

7.B67E-03 

72.11 

6 . 405E-03 

10.369 

14.380 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCUt  AT IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTERS  (FRIEHE  ET  AL,197B>: 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
<  table,  --Unstable) 
'0.030  AT  CNH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=(Zt*Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.037 

Z/L  AT  10  METERS 
-0.029 

NON IN-OBUKHOV  LFNGTH 
(Meters) 

-3.467E  0? 


FLUX  PARAMFT  ERS 
(♦•UP,— DOWN) 


MOMFNTUM  FLUX 
(Nt/«2) 

-I . 97E-0 I 

HUMIDITY  FI  IJX 
(Kg/sec  nT ) 

5.66E-05 

LAT.HEAT  FLUX 
(Wat  ts/n2> 

1.40E  02 

SEN. HEAT  FLUX 
(Watts/n2> 

1.68F  01 

SKY  AND  SOI  AR  HEAT  FLU: 
(Uatts/«2> 

-7.0BE  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/«2> 

-3.51E  02 


INFERRED 

SCALING  PAR AMFTERS 


FRICTION  VELOCITY 
(Meters/sec  > 

4. 0036-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .  130E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-3.371E-02 

ROUGHNESS  LENGTH 
(Meters) 

2.249E-04 

DRAG  COFF.AT  10  MFTERS 
(Dinensionless) 

1 .330E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter2/tec2) 

-1 .604E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 
5.657E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 

1  . 350E-Q2 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3 ) 

1 . 2283 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4138E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg) 

5.9029E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.618 

ABS. HUMID. AT  WT  LEVEL 
(Kg/ri3) 

1  . 180E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1012.03 


BOWEN  RATIO 
(no  units) 
0.120 


*  MFASUREMFNT  ERROR  ANALYSIS  OF  P ARAMFTERS  LISTED  IN  PFRCENT  NEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT. 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

126X 

126% 

120% 

168% 

88% 

5% 

17% 

256% 

60% 

108% 

28% 

80% 

120% 

174X 

174% 

46% 

38% 

102% 

5% 

8% 

140% 

23% 

61% 

125% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME; 
START  DATE: 


7905080830 
8:39:10  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  HICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1930 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


«  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHT  ED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWFR  LIMIT  OF  THF  CORRESPONDING  MFASUREMFNT  UNCERTAINTY  INDICATED  IN  t  ] : 


STABIl  ITY 


FLUX  PARAMETERS 

( +=UP , -*DOWN )  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
<  ♦•Stable,  ~*IJr»s  table) 
-0.032  10.02)  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH*(Z1 »Z2) 1/2 
12.99 

Z/L  AT  GMH 
0.040  10.02) 

7/1.  AT  10  METERS 
-0.031  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-3.260E  0? 


MOMFNTUM  FLUX 
(Nt/*2) 

-1.94E-01  [6.0E-02J 

HUMIDITY  FLUX 
(Kg /sec  «2> 

5.21F-05  I0.OF-96) 

LAT.HEAT  FLUX 
(Uatts/n2) 

1 , 29E  02  I2.0E  +  01 1 

SEN . HFAT  FLUX 
( Wat  ts/«2> 

1 . 62E  01  13. 0F+00 ) 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  r%/«2 > 

-7.08E  02  [?. 0F+01 1 

TOTAL  HFAT  BUDGET  FLUX 
(Uatt*/n?) 

-5.70E  02  I  3 . 0 E ♦ 0 1 1 

BOWEN  RATIO 
(no  units) 

0.147  10.081 


FRICTION  VELOCITY 
(Meter %/sec > 

3.972E-0I  l 6 . QE-021 

SCALING  SPEC . HUM (D . 
(Kq/Kg) 

-9.784E-05  13.9E-051 

SCALING  POT. TEMP. 
(Kelvin) 

-3.276E-02  [ 2 . OF -02 1 

ROUGHNESS  LENGTH 
( Meters) 

2.171E-04  I6.0E-05J 

DRAG  COFF.AT  10  MFTERS 
(Meters) 

1.3S2K-U3  I  4 , 0E-04 1 


a  DIF  fCRENCF  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFMFNT  UNCERTAINTY  VALUE  (WHICH  EVFR  ABSOI  UTF  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFFRENCE  AND  ARE  “♦or-": 


GRAD. RICH. 

7/1 

MOMFNTUM 

LAT.HEAT 

SEN. MEAT 

SKY  RAD. 

TOT  Al  MEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL . POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

5% 

5% 

3% 

28% 

3% 

0% 

6% 

27% 

2% 

23% 

2% 

5% 

OX 

•  END  OF  DATA  RUN 
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MAR INE  SURFACE  LAYER  MICROMETEQROLOCICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  #  *  «  MICROMETEOROLOGICAL  DATA  •  *  •  » 


RUN  NUMBER:  7905080900 

START  TIME:  9:  9:20  PST 

END  TIME:  9:39:30  PST 

START  DATE:  B  Hay  1979  (DAY  128) 

•  ANALOG  CHANNEL  RAW  DATA  < AVERAGF  VDC) : 


No  .  00 

No. 01 

No  .02 

No  .03 

No  .04 

No  .  05 

No  .  06 

Nc  .  07 

Nc  .  08 

No  .  C9 

VOLT . REF . A 

TEMP . STRUC . 1 

TEMP. STRUC 

.2  DEW  POlNTl 

DEW  POINT 2 

WIND  SPEEDl 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD- 

WIND  DIR. 

6.205 

0 .001 

0 . 001 

4.645 

4.737 

6.269 

6.051 

4.675 

5.687 

4.896 

No  .  10 

No.  11 

No.  12 

No.  13 

No  .  14 

No. 15 

No.  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOl  TAGE 

MANUAL  FLAG 

ZFRO  REF. 

SPARE  A 

SPARE  B 

VOL T. REF .B 

4.055 

3.778 

2.548 

0  .  001 

0  .  001 

0  .  001 

0  .  001 

6.205 

« 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE)  i 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

No.  1 

No.  2 

UPWIND  NEAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WSIEC 

WS2EC 

AIR  TEMPI 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH( Meter  s  > 

(Volts) 

(Volts) 

(Volts) 

(Cceff . ) 

(Cceff . ) 

1411  124451 

1421  125860 

0.183 

1  04 

-0 . 008 

-0 . 050 

0.000 

0.992 

0.952 

* 

SYSTEM  HOUSEKEEPING  PARAMFTERS  TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT. RFF. DEV 

VOLT. REF. DEV 

ZERO  REF. DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No. scans) 

(No . scans) 

(No . scans) 

A( No . > . 005V) 

B(Nc. > . 0  05V  > 

(No . > ,002V) 

(Nc . >5V> 

(Nc . MHz ) 

(VAC) 

(Hz) 

0 

0 

1B0 

0 

0 

0 

0 

0 

115.5 

59.78 

« 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING 

THF  ABOVE  CAL 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  TEMP . 1 

WIND  SPEED 1 

DEW  POlNTl 

TEMP .STRUC. 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TLM) 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel .xH~2/3> 

( Deg .True) 

(Millibar  > 

(Wat  t/n2) 

(Celsius ) 

^Kelvin) 

12.445 

12.06 

7.43 

NO  DATA 

311.5 

1009.94 

-7.93E  02 

13.696 

285.676 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  POINT? 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

<Celsi us) 

(Meter/sec ) 

(Celsius) 

(Kel . xM-2/3 ) 

(Meter  MSL ) 

(Millibar ) 

12.506 

11.26 

7.60 

NO  DATA 

0.08 

1011.04 

* 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP . 1 

VIR . TEMP  .  1 

V. POT. TEMP, 1 

APS. HUMID. 1 

REL . HUMID . 1 

SPEC. HUMID. 1 

VAP .PRES. 1 

S. VAP .PRES.  1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/*3) 

(Percent  > 

(Kg/Kg) 

(Millibar ) 

(Millibar  > 

(Kel . xN— 2/3 > 

18.35 

12.625 

13.549 

13.728 

7.798E-03 

71 .44 

6 . 354E-G3 

10.278 

14.387 

NCI  DATA 

HEIGHT,  72 

POT. TFMP .2 

VIR .TEMP .2 

V.  POT. TFMP .2 

ABS.HUMlD.2 

REL. HUMID. 2 

SPEC. HUMID. 2 

VAP  .PRES. 2 

S . VAP . PRES. 2 

REF, INDEX  2 

(Meters) 

(Celsius ) 

(Celsius) 

(Celsius) 

(Kg/«3> 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel . xM-2/3) 

9.20 

12.676 

13.703 

13.793 

7.R97E-03 

71  .64 

6.431E-03 

10.414 

14.536 

NO  DATA 

PRINT  DATF :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  3C  Min 
NOMENCLATURE:  1* UPPER  LEVEL,  2«-LOWER  LEVEL 


CONTINUED  ON  NFXT  PACT 
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RUN  NUMBER i  7905080900  MARINE  SURFACE  LAYER 

START  TIME;  9 ;  9:20  PST  NRL  MICROMETEOROLOCY 

START  OATEi  0  May  1979  (DAY  128?  SAN  NICQl  AS  ISLAND,  CAL 

*  ESTIMATED  MICRQMETFQROLOGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Ml n 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES . 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

(Celsius) 

(Meter/ser ) 

(Celsius) 

(Kel . xM-2/3  > 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

12.56? 

11.36 

7. 50 

NO  DATA 

1010.94 

13.696 

-1.127 

-1 . 029 

HEIGHT 

POT. TEMP. 

VIR.TFMP. 

V . POT . TEMP . 

ABS .HUMID . 

REL .HUMID. 

SPEC. HUMID. 

VAP .PRES. 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3> 

(Per cen  t ) 

(Kg/Kg) 

(Millibars) 

10.00 

12.667 

1 3 . 685 

13.783 

7.885E-03 

71 .62 

6.422E-03 

1 0 . 398 

*  BUI  K  AERODYNAMIC  CAL CUI  AT IONS  BAST D  ON  ABOVE  ESTIMATED  VAl  UES  AT  TEN  METERS  (ERIEHE  ET  AL.1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

(+=UP,— DOWN)  SCALING  PARAMETERS  VEl OCITY  COVARIANCE 


VIR-WT  TEMP 
(Kelvin) 

-0 .012 

S.VAP.PRES. 

(Millibars) 

14.519 


V.POT-WT  TEMP 
(Kelvin) 

0  .  086 

REE. INDEX 
(Kel . xM-2/3 ) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-5tabi«,*-.MJnst.ible) 
-0.024  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH>(Z1*Z2) 1/2 
12.99 

Z/L  AT  GMH 
-0.030 

Z/L  AT  10  METERS 
-0.023 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-4.293E  0? 


MOMFNTUM  FLUX 
(Nt/m2> 

-2. 19E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

5.90E-05 

LAT.HFAT  FLUX 
(Uitts/n2) 

1.46E  02 

SifN.HEAT  FLUX 
(Watt s/ m2) 

1.58E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/m2) 

-7.93E  0? 

TOTAL  HEAT  BUDGET  FLUX 
( Watts/m2> 

-6.32E  02 

BOWEN  RATIO 
(no  units) 

0.109 


FRICTION  VFLOCIT Y 
(Meters/sec ) 

4.219E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-1 . 139E-04 

SCALING  POT. TEMP, 
(Kelvin) 

-3 . 023F-02 

ROUGHNESS  LENGTH 
(Meter-*) 

2.694E-Q4 

DRAG  COEF.AT  10  MFTERS 
(Dimensionless) 

1 . 3B0E-G3 


WITH  LONG.  VELOCITY 
(Meter  2/set:2) 

-1 .780E-0! 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
5.899E-0S 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 
t . 275E-02 


AIR  DENSITY 

(Kg/n.3 ) 

I . 2278 

AIR  SPECIFIC  HEAT 
(ITcal . /Kg  Kel . ) 
2.4139E  02 

WATER  L AT. HEAT  VAP . 

( Ileal ./Kq ) 

5.9021E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar) 

15.647 

ABS. HUMID. AT  WT  LEVEL 
( Kg/n3) 

1  .  182E-02 

BAR. PRES.  AT  WT  LEVEL 
(Millibar 
1012.14 


»  HF ASUREMFNT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-*: 


GRAD. RICH 
NO. AT  GMH 

Z/L 

AT  I0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. PUT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

98% 

98% 

94% 

152% 

63% 

5% 

18% 

221% 

47% 

106% 

21% 

67% 

94% 

179% 

179% 

46% 

38% 

107% 

5% 

7% 

145% 

?3% 

61% 

1  30% 

43% 

40% 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


79050R0900 
9:  9:20  PST 
0  May  1979  (DAY  128) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PFRIOD:  30  Min 


»  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MF ASUREMFNT  UNCERTAINTY  INDICATED  IN  t  ) : 


STABII  ITY 


FLUX  PARAMETERS 

(♦*UP ,-»DOWN)  SCALING  PARAMETERS 


GRAD . RICHARDSON  NUMBER 
( ♦  -■Stab le,  -  ^Unstable ) 
-0.025  10.0?)  AT  GMH 

GFOMETR IC  MEAN  MFIGHT 
(Meter)  GMH- < 71 *72 > 1 /? 
12.9? 

Z/L  AT  GMH 
-0.031  10.021 

7/L  AT  10  METERS 
-0.024  10.02) 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-4. I 91E  0? 


MOMFNTUM  FLUX 
(Nt/m2> 

-2.50E-01  I6.0E-02) 

HUMIDITY  FI  UX 
(Kg/sec  m2) 

5.51E-05  C8.0E-061 

LAT.HEAT  FLUX 
<W«tts/m2> 

1  .  37E  02  (2.0F+01) 

SEN  .  HF  AT  FLUX 
(Wat  ts/n2) 

2.25F  Ot  I3.0E+001 

SKY  AND  SOLAR  HF'AT  FLUX 
(Wat  Ts/n2 ) 

-7.93E  02  ( 2 , 0E+0 1 1 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n?) 

6.41E  02  n.lEtOD 

BOWEN  RATIO 
(no  units) 

0.169  ( 0 . 08 ) 


FRICTION  VELOCITY 
( Meters/sec ) 

4.49BE-01  [6.0E-G2J 

SCALING  SPEC. HUMID, 
<Kg/Kg> 

-9.65  Tf. -05  I3.0E-05I 

SCALINC  POT .TEMP . 
(Kelvin) 

-  4 , 083E- 0?  I2.0E-02) 

ROUGHNESS  LENGTH 
(Meters) 

3 . 61 0E-04  16.0E-051 

DRAG  COtF.AT  10  MFTCRS 
(Meters) 

1 • SU2E -  u3  I4.0E-04) 


#  DIFFERENCF  BFTWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOI  UTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFEFRENCE  AND  ARE  "+or-*! 


GRAD. RICH. 
NO. AT  CMM 

Z/L 

AT  1  OH 

MOMEN  fUM 
FLUX 

LAT.HFAT 

EMJX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL  POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

2% 

2% 

20% 

18% 

25% 

0% 

3% 

46% 

10% 

25% 

19% 

33% 

2  3% 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME  TEORQI  QGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NJCOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  MICROhET kOROLOCICAL  DATA  «  *  *  * 


RUN  NUMBER: 

79050UU930 

PRINT  DATF: 

11  JUN  1980 

START  T 1ME: 

9:  39;  40  P*»r 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

6/M  m 

F  NO  TIME; 

11):  9:50  PSI 

DATA  AVERAGING  PERIOD:  30 

Min 

..TART  DATE: 

B  May  1979 

(DAY  128) 

NOMENCL  ATURE 

1-UPPF.R  LEVEL,  2“LUUER  LEVEL 

x  AN.  i  (JG  CHANNEL  RAW  DATA 

< AVFRACF  VDC) 

No  .  DC 

NC  .  01 

No  .  02 

Nc  .03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

Nc  .  08 

VOLT .RFF .A 

1FMP . S1RUC . 

TFMP. STRUC. 

2  Dew  point i 

DFW  POINTS 

UIND  SPEED! 

WIND  SPEEDS 

BAR -PRES 

2  SKY  RAD 

6.205 

o.cot 

(1.001 

4.630 

4.723 

6.363 

6.114 

4.668 

6.266 

No  .  1  0 

No.  11 

No. 12 

No  .13 

No  .  14 

No  .15 

No  .  16 

No  .  17 

BUI  K  UT  TEMP 

AC  FREQUENCY  AC  VQ!  TACF 

MANUAI  FLAG 

ZFRO  RFF. 

SPARE  A 

SPARE  B 

VOLT .REF 

B 

4.  981 

3.769 

2.548 

0  .  001 

0.  8 0 1 

0 . 001 

0 . 001 

6 . 205 

*  DIGITAL  CHAn 

*iEL  RAW  DATA 

( AVER AGF  )  : 

ESCARPMENT  DATA,  FIELD  CAL 

IBRATION  and 

WIND  SPEED  ESCARPMENT 

CORRECTIONS 

No.  1 

No  .2 

UPWIND  NEAR 

UPWIND  1  AND 

DP1FCAL 

DP2FCAI. 

WTBFCAL 

WSIEC 

AIR  TEMP  .  1 

ATR  TEMP. 2 

HFICHf/l  ENGTH 

PATH<  Meters) 

(Volt*) 

(Volts) 

(Volts) 

(Coeff 

14(1  1 25765 

1421  127315 

0.183 

1  12 

-0.308 

-0 . 050 

0 . 900 

(1.9  92 

No  .  09 
UIND  DIR. 
4.938 


WS2CC 
(Coeff . > 
fl .  952 


*  SYMEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEER  INC  UNITS; 


MANUAL  FLAG  ERROR  COUNT  DATA  BA-, 
(No. scans)  (No. scans)  (No. scans) 
U  0  180 


VOLT.RFF.DFV  VOLT : RFF . DEV  7FRO  RFF.  DEV 
A  <  No . > , 0  05V)  8<N0.'  ?C5V )  <Nc.>.0|)2V> 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No . >5V)  ( Nc . > 1  Hz ) 

0 


AC  VOLTAGE 
(VAC) 

115.5 


AC  FREQUENCY 
(Hz  ) 

59.77 


*  OBSERVED  MICROME  fEORDLOGICAt.  PARAMETERS  (  JNCI  UDING  THE  ABOVE  CAL.  AND  FSCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNI73- 


AIR  TEMP.l 
(Celsius ) 
12.577 

WIND  SPF.FD1 
(Me ter /see ) 
12.24 

DEW  POINT! 
(Cel*) us) 
7.34 

TFMP .STRUC. 1 
(Kel . xh-2/3) 

NO  DATA 

WIND  DIR. 
(Deg .True) 
312.9 

BAR .PRES. 1 
(Millibar > 
1009.83 

SKY  RAD. 

(Wat  t/n2) 

-8 . 74E  02 

BULK  WT  TEMP 
(Celsius) 

13 .721 

MEAN  AIR 
(Kelvin) 
2B5.B1 4 

Ttf.i 

A i K  TEMP . 2 
>  U  .-.us) 
12.7 -n 

WIND  SPEED? 
(Me ter /sec ) 
11.38 

DEW  POINI2 
(Celsius) 
7.52 

TEMP .STRUC. 2 
(Kel . xh-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
-0  .  04 

BAR .PRES. 2 
(Millibar ) 
1010.93 

LALLUL  AT  ED 

MICHUMETEOROLOGICAL  PARAMETERS : 

HclGHT,  Z1 

(rtetxrs) 

18.35 

POr.TEMP . 1 
(Celsius) 

12  756 

vir.tfmp.i 

(Celsius) 

13.674 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kg/«3) 

13.854  7.747E-03 

RFL. HUMID.  1 
(Percent ) 

70 .40 

SPEC. HUMID, 
(Kg/Kg  ) 
6.316E-03 

,  1  VAP. PRES. 1 
(Millibar ) 
10.216 

S.  VAP .PRES. 1 
(Millibar ) 
14.510 

REP.  INDEX  1 
(Kel .  xM-  2/3) 
NO  DATA 

HEIGHT ,  72 
(Meter  s> 
9.20 

PUT.  TFMP.  2 
(Celsius ) 
12,822 

VIR .TFMP .2 

(Celsius) 

13.843 

V. POT .TFMP .2  ABS. HUMID. 2 
(Celsius)  <Kg/m3> 

13.933  7 . 847E-03 

REL . HUMID . 2 
(Percent ) 
70.56 

SPEC. HUMID, 

(Kg/Kg) 

6.395E-03 

,2  VAP  .PRES.  2» 
(hill lbar ) 
10.354 

S , VAP .HRES.2 

(Millibar ) 
14.674 

REF  .  INTV 
(Kel . xM- 
NO  DATA 

2/3) 

*  CONTINUED  BEL (114 


RUN  NUMBER ; 
START  TIME: 
START  DATE: 


7905080930 
9:39:40  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NR l  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  1)  JUN  1 9BD 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1= UPPER  LEVEL,  2= LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUFS  ( BU5XNGER ,1974) : 


STABII  IT Y 


FLUX  PARAMETERS 
<+=UP , -*DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦*JNCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦“Stable  , -“Unstable) 
-0.027  AT  GMH 

GFOMETRIC  MFAN  HEIGHT 
( Meter )  CMH=(71*22)I/2 
12.9? 

7/L  AT  GMH 
-0.034 

Z/L  AT  10  HFTF.RS 
-0 . 026 

Z/L  AT  Z1 
-0 . 048 

Z/L  AT  17 
-  0 . C24 

MON IN-OBUKHOV  LFNGTH 
(Meter*  > 

-3 • 839E  02 


MOMENTUM  FLUX 
(NT/n2) 

-3.73E-01 

HUMIDITY  FLUX 
(Kq/sec  n2) 

4.53E-05 

LA T,  HEAT  FLUX 
(Wat  ts/«2) 
l  .  12E  02 

SEN. HEAT  FLUX 
(Wat  t*/«2) 

3.73E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/n?) 

• P.74E  02 

TOTAL  HEAT  BUDGET  FLUX 
< Mat  ts/«2 ) 

-7.25E  02 


FRICTION  VELOCITY 
(Meters/sec > 
5.517E-01 

SCALING  SPEC . HUMD , 
(Kg/Kq) 

-6.607E-O5 


SCALING  POT.  TEMP. 
(Kel win) 

-5.456E-02 


ROUGHNESS  LENGTH 
(Meter*) 
6.675E-04 


DRAG  COEF.  AT  10  hrTERS 
(Dinensionle* ,) 

2.3601  03 


GENERAL  FORM ; DN/DZ= 

T (NI-N2) J/II  n ( Z 1 /?2>* 
(Z1«Z2) 1/21 

N=WIND  SPEFD  (M/sec) 
Z-HEIGHT  (Meter*) 
DWS/DZ*  9.56E-02 


N^SPEC.HUMIDirr  (Kg/Kg  > 
7 -HEIGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N=*POT  .TEMP  .  (Kelvin) 
Z“HE IGHT  (Meters) 
DPT/DZ*  -7.28E-03 


GENERAL  FORM :' N ' SLOPE = 

I  (LnZl  -PSI )  -  (LnZ2-PSJ  >  1/ 
(N1-N2) 

N=  WIND  SPEED  <M/*ec> 

Z -HEIGHT  <M)  Vert. Axis 
PSI*PSI1 

W5  SLOPED  7.25E-01 

N*SPFC. HUMIDITY  (Kq/Kq> 
Z=  HEIGHT  <  M )  Ver  f  4ns 
PSI=PSI2 

SH  SLOPE*  -0.OHF  03 

N*POT . TEMP . (Kelvin ) 
Z*HEIGHT  (M)  Vert  Axis 
PSI =PSI2 

PTK  SLOPE*  -9.91E  00 

N=LnTEMP  .  STRUC. <K*M~2/3> 
Z*HEIGHT  <  M )  Ver  T .Ax i s 
PSI-NONF 

CT 2  SLOPE* NO  DATA 


PCJI  AT  Zl- 
PSll  AT  Z2* 
PSI2  AT  21  * 
PSI2  AT  /a- 


0 . 150229 
0 . 081858 
0.094103 
0.050390 


BOWEN  RATIO 
(nn  units) 
0.334 


«  GENFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 , 4 


GRAVITATION 
ACCELERATION 
< M/sec  2> 

9 . 7959 


PROFILE 
TUR , PRANDTL 
NUMBER 
0.74 


PROFILE 
TUR .SCHMIDT 

NUMBER 
0 . 74 


BUI  K  BULK 

SEN  HEAT  MOISTURE 

TRANSF . COFF .  1  RANSF . COEF 
0 . 92E-03  1.32E-03 


AIR  DENSITY 
(Kq/«3) 

1  .2269 


•  CTNERAl  NOTf’,: 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  i nser t l on  of : 


AIR  SPECIFIC  HFAT 
( 1  Teal ■ /Kq  Kel . ) 
2.41371  02 


SH1-SM2-  ♦/-  .  CRF-3  Kq/Kq. 


WATER  LAT.HEAT  VAP 
( ITr  *1 . /Kq ) 

3.9016E  1)5 


*  CONTINUED  ON  NFXT  PAGE 
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RUN  NUN  RE R  :  7905C809;«D 

SIART  T1HF:  9:39:40  PST 

START  DATES  8  Hay  1979  (DAY  12R) 


MAR  INF  SURFACE  LAYFR 
NRL  HTCROMETPHROLOCY 
SAN  NICOLAS  ISLAND,  CA« 


PRINT  PATE:  Jl  JUH  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


ESTIMATED  MICROHETh.OROI  OGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TF  Ml- 

AIR -WT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(ile  ter /sec  ) 

(Ceisi us) 

<Kel  .  xN-2/3) 

(Millibar) 

(Ceisi usi 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.713 

11.48 

7.50 

NO  DATA 

1010 .83 

13.721 

-1  .  009 

-0.911 

0101 

0.199 

HEIGHT 

POT. TEMP . 

VIR . TFHP . 

V.POT . TEMP . 

ABS. HUMID. 

RFL .HUMID. 

SPEC. HUMID. 

VAP .PRES . 

S.VAP , PRES  . 

REF  .INDEX 

(Meters) 

(Celsius) 

( Celsius) 

(Celsius) 

(Kg/«3) 

(Percent) 

(Kg/Kg) 

(Millibars) 

(Mil  2 ibar s ) 

(Kel . xM-2/3) 

10 . 00 

12.811 

13.823 

13.921 

7.833E-03 

70  .54 

6 . 385E-03 

10.337 

1 4 . 655 

NO  DATA 

PUt  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1?78): 


INFERRED 

STABILITY 

FLUX  PARAMETFRS 
(+®UP , -“DOWN) 

INFERRED 

SCALING  PARAMETERS 

INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD .RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG.  VELOCITY 

AIR  DENSITY 

<  *-S table, — Unstable) 

<Nt/n2) 

( Meters/sec ) 

(Meter2/sec2) 

<  Kg/n3 ) 

0.021  AT  GMH 

-2 . 25E-0 1 

4 .277E-0I 

-1 . 830E-0 1 

1  .2271 

GEOMETRIC  Mt  AN  HEIGHT 

HUMIDITY  F LUX 

SCALING  SPEC. HUMID. 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC  HEAT 

(Meter)  CMH-(Z1*Z2> J/2 

(Kg/sec  «2> 

<Kg/Kq) 

(Meter  Kg/sec  «3> 

( ITcal ./Kg  Kel . ) 

12.99 

6. 06E-05 

-1 . 155E-04 

6. 064E-05 

2.41 3SE  02 

Z/L  AT  GMH 

L AT. HEAT  FLUX 

SCALING  POT. TEMP. 

WITH  POT .TEMPERATURE 

WATER  LAT.HEAT  VAP. 

-0 . 026 

(Wat  rs/n2> 

(Kelvin) 

( Meter  Kel . /sec  > 

(ITcal. /Kg) 

Z/L  ■  *  f  10  METFRS 

1.50E  02 

-? .716F-0? 

1  .  162E-02 

5.9012E  05 

-0 . 020 

liFN.HEAT  Fl  UX 
< WaTts/n2) 

roughness  LENGTH 
(Meters) 

VAP -PRES. AT  WT  LEVEL 
(Millibar  > 

MON IN -OBUKHOV  LENGTH 
(Meters) 

1 , 44F  01 

2.825F-04 

15.671 

-4.914E  0? 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2) 

-8.74E  02 

TOTAL  HEAT  BUDGET  FLUX 
<U*tts/«P) 

-7.10E  02 

DRAG  COEF.AT  10  METERS 
(l)inensionless) 

1 . 389E-03 

ABS.HUMTD.AT  WT  LEVEL 
( Kg/n3> 

1  .  184E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1012.03 

BOWEN  RATIO 
(no  unit*) 

0 , 096 


MEASUREMENT  EkROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES, 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  -♦or-": 


CRAD .RICH. 
NO. AT  GMH 

Z/l 

A 1  1  0M 

MOMENTUM 

Fl.UX 

LAT.HEAT 

FLUX 

SrN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
Fl.UX 

BOWEN 

RATIO 

FRICTION 

VFLOCITY 

SCL -SPEC 
HUMIDITY 

SCI , POT , 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

B9* 

89  7. 

08* 

149* 

61* 

5* 

17* 

210* 

44* 

105* 

t  7* 

64* 

88* 

185* 

185* 

46* 

30* 

1  13* 

5* 

7* 

151* 

23* 

61* 

1  36* 

43* 

40* 

CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE. 


7905080930 
9:  T9: 40  PUT 
B  May  1979  (DAY  12R> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAl. 


PRINT  DATF:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROF  H  F  AND  BULK  AERODYNAMIC  DERIVED  PARAMFTFR  VAL  UE  UF.TGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LftUTR  LIMIT  Or  THE  CORRESPONDING  Ml ASUREMFNT  UNCERTAINTY  INDICATED  IN  I  1  : 

FLUX  PARAMETFRS 

STAHTI ITY  <+=UP,-=nnWN)  SCALING  PARAMETERS 


(.RAD. RICHARDSON  NUMBER 
(♦-Stable,-*  Unstable?) 
-0  025  T 6, 02 J  AT  CMH 

CEOHMRTC  HFAN  HEIGHT 
(Meter)  GMH-(  Zt  «Z2>  1  /? 
12,99 

Z/L  AT  GMH 

0  ,  0T2  (0.02] 

//I.  AT  ID  METERS 
-0.024  10.02) 

MONTH -OBUKHOV  LENGTH 
( Meter  ) 

-4  .  1  10E  0  7 


MOMFNTUM  FLUX 
(Nt/rt?) 

-2 , 76E-D  J  I6.0E-021 

HUMtDITY  Ft  UX 
<Kq/sec  «2> 

S.75E-05  IO.OF-061 

L AT . HEAT  FLUX 
(Wat  ts/nZ) 

1.42E  02  I?  .  0  E  >  0  1 1 

SEN . HEAT  FLUX 
(Watt«i/n2> 

2.93F  01  13. OF *001 


TOTAL  HEAT  BUDGET  FLUX 
<  Wa  t  r  s/rt?  > 

7 . 1  4t"  02  (  3.0T  *011 

BOWEN  RATIO 
(no  unt f «  > 

0.193  L0.Q81 


FRICTION  VFLOCITY 
( Meter s/sec  > 

4.704E-01  16.QE-02J 

SCALING  SPEC  .  HUM  1  D  . 
(Kg/Kg  > 

9.76HF-05  13 . 0F-031 

SCAl  INC  POT  .  TEMP  . 
(Kelui  n ) 

-5H4E-0?  12.0E021 

ROUGHNESS  LENGTH 
( Meters) 

4.376E-04  I6.0E-05J 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  MFTERS 
(Wat  t  s/«2 >  (Meters) 

-8.74E  02  [?.0E*011  i.fcVJt-tU  (4.0E-041 


DIF  FERENCf  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DF  RIVED  PARAMETER  VALUES  AS  COMPUTED  VTA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WE 1GHIFD  COMPOSITE  VALUE  OR  MFASURF  ME  NT  UNCERTAINTY  VAIUE  (WHICH  EVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 


ISTED  IN 

GRAD. MICH 

PFRCFNT  D Iff ERENCC  AND 

Z/L  MOMENTUM 

ARE  "♦or-*: 

LAT.HEAT  GF  N  .  HFAT 

SKY  RAD. 

TOTAI  HEAT 

BOWFN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH. 

DRAG 

NO  .  A  T  f.MM 

AT  10M 

FLUX 

Fl  UX 

f  1  UX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGtH 

COEF 

13* 

13* 

28* 

16* 

41* 

GX 

l* 

62* 

14* 

26* 

34* 

45* 

31* 

END  OF  DATA  K'lN 
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MARINE  SURFACE  LAYER  M I Cft ONE TE UROLOGICAL  EXPERIMENT 

NAVAL  RESEARCH  i  AEORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISI  AND ,  CAl  IFORNIA 

#  «  «  *  MICROMETFOROLOGICAL  DATA  *  *  •  * 


RUN  NUMBER: 

7905081230 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

12:30:  0  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS) : 

6/Min 

END  TIME: 

12:59:50  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

8  May  1979 

(DAY  1?:J> 

NOMENCLATURE 

1  =  UPPER  LEVEL,  2- l  OWER  LEVEL 

» 

ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC 

No.  00 

No  -  01 

No  .  02 

Nc .  03 

No  .04 

Nc  .  05 

No  .  06 

Nc  .  07 

No  .  08 

No  .09 

VOLT.  REF.  A 

TEMP  STRUC. 

TEMP. STRUC. 

2  DFV)  POINT  1 

DEW  P01NI2 

WIND  SPFfcD. 

WIND  SPEED2 

BAR .PRES. 

.?  SKY  RAD. 

WIND  DIR. 

6.205 

0.0G1 

0.001 

4.520 

4.626 

8.306 

7.698 

4.632 

7.109 

4.97C 

No  .  10 

No .  1 1 

No  .  12 

No  .  13 

No  ,  1  4 

No.  15 

No  .  16 

No  .  17 

BUI  K  UT  TEMP 

AC  FRFQUENLY  AC  VOI  TACE 

MANUAL  FI  AG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOL  T . RFF . 

B 

4 . 2  62 

3.837 

2.544 

0.001 

0.301 

0  .  u  a  1 

0.901 

6.205 

* 

DIGITAL  CHANNEL  RAl1  DATA 

(AVERAGE  > : 

ESCARPMENT  DATA,  FlFLD  CALIBRATION  AND 

WIND  SPFFD  ESCARPMENT 

CORRECTIONS : 

No.  1 

No.  2 

UPWIND  NFAR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

WS1LC 

WS2EC 

AIR  TEMP .  1 

AIR  TEMP. 2 

hfight/lencth 

PA  TH( Meter s ) 

(Vclt*) 

(Volts) 

(Volts) 

(Coeff  .  ) 

(Cceff , > 

1411  126479 

1421  127145 

0 .183 

147 

-0.008 

-0.050 

0 . 000 

0.992 

0.752 

» 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSl  ATED  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

ERROR  COUNT 

DATA  BASE 

VOl.T  .  REF  .  DFV 

VOI  T  REF  .DFV 

ZERO  REF.DF.V 

AC  VOLT . FLUX 

AC  FRFQ.F 

LUX  AC  VOLTAGE 

AC  FREQUENCY 

(No . scans) 

(No . scans  > 

(No . scans) 

A( No . > . 005V) 

B(Nc . > . 005V) 

(No . > . 0G2V) 

(Nc . >5V ) 

(No . > 1  Hz ) 

(VAC) 

<H/  > 

0 

0 

180 

0 

0 

0 

0 

9 

1)5.4 

59 . 84 

*  OBCFRVED  MICRGMETEOROl OGICAL  PARAMETERS  < INCLUPINC  THP  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  TEMP . 1 
(Celsius) 
12.648 

WIND  SPEED! 
(Meter/sec ) 
15.95 

DEW  POINT  1 
(Celsi us) 

6 . 69 

TFMP .STRUC. 1 
(Kel  . xM  -2/3 ) 

NO  DATA 

WIND  DIR  . 
(Deg . True) 
314.0 

BAR .PRES.  1 
(Millibar  ) 
1009.27 

SKY  RAD. 
(Watt/n?) 
-9.91E  02 

BULK  WT  TFMP 
(Celsius ) 

1  3 . 698 

MEAN  AIR  TEMP 
(Kelvin) 

285 . 84 1 

AIR  TEMP. 2 
(Celsius) 
12.715 

WIND  SPEE02 
(Meter /sec ) 
14.27 

DEW  P0INT2 
(Celsius) 
6.94 

TFMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  M5L) 
-0.54 

BAR .PRES. 2 
(Millibar) 
1010.37 

»  CALCULATED 

M ICKQMETEHR CLOG t CAL  PARAMETERS: 

HEIGHT,  Zl 

(Meters) 

18.35 

POT. TEMP. 1 

(Celsius) 

12.828 

VIR.TFMP.I 
( Celsi us) 
13.697 

V.Pm.TEMP  .  t 

(Celsius) 

13.877 

ARS. HUMID.  1 
(Kg/«3> 

7 . 400E-03 

REL .HUMID. 1 
(Percent ) 
66.99 

SPEC . HUMID , 
(Kg/Kg) 

6. 037E-03 

,  1  VAP , PRES.  1 
(Mill ibar ) 
9.761 

S. VAP .PRES. 1 
(Mill  ibar ) 
14.570 

REF. INDEX  1 
(Kel .xM-  2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT. TEMP .2 

(Celsius) 

12.805 

VIR .TFMP.2 

(Celsius) 

13.733 

V. POT. TEMP .2 

(Celsius) 

13.873 

ABS.HUMID.2 

<Kq/r\3) 

7.538E-03 

REL. HUMID. 2 
(Percent ) 
67.88 

SPEC. HUMID. 
(Kg/Kg) 

6. 145F.-03 

2  VAP .PRES. 2 
(hi)libar  > 
9.945 

S . VAP .PRES. 2 
(Mill ibar ) 
14.650 

REF. INDEX  2 
(Kel . *M-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905381230 
12.30 :  0  PST 
8  May  1979  < DAY  128) 


MARINE  SURFACE.  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1- UPPER  LEVEL.  2-LOUER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  < BUSINGER , 1 973 > : 


GTABII  IT Y 


GRAD. RICHARDSON  NUMBFR 

(♦-Stable, --Unit able) 
0.002  AT  GMH 

GEOMETRIC  MF AN  HEIGHT 

(Meter)  GMH=( Z 1*72)1/2 
12.99 

7/1  AT  GMH 
0 . 003 

1/ L  AT  10  W TEKS 
0.003 

Z/L  AT  Z1 
0 . 005 

Z/L  AT  Z2 
0 . 002 

MON IN -OBUKHOV  LENGTH 

(Meters) 

3.83SE  03 

PSI1  AT  Zt”  -0.022489 

PSI1  AT  Z2*  -0 . 011275 

PS 12  AT  Zl-  -0.030390 

PSI2  AT  72-  -0.015237 


FLUX  PARAMETERS 
( +=UP  ,-=DOWN) 


MOMENTUM  FLUX 
(Nt/n2> 

-1  .  13E  00 

HUMIDITY  FLUX 
(Kg/sec  s2> 

9.71E-05 

LA  1  HEAT  FLUX 
<Watts/«2> 

2.4  0E  1)2 

ST  N.  HEAT  FI  MX 
<Uatts/n2> 

-2. 10E  01 

SKY  AND  SULAR  HFAT  FLUX 
(Uatt*/«2> 

9.91E  02 

lOTAl  HFAT  BUDGE  T  FLUX 
(Wat  t»/«2> 

-7.72E  02 

BOWEN  RATIO 
(no  unit*r»> 

-0  .  (188 


SCALING  PARAMETERS 


FRICTION  VI LOC ITY 
Oieters/sec ) 
9.613E-0I 

SCALING  SPF.C  . HUhD  . 
(Kg/Kg ) 

-8.241E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

1 .765E-02 


ROUGHNESS  LENGTH 
(Meters) 

2  964E-03 


DRAG  COEF .  AT  10  METERS 
( D  i  men  s  i  on  1  ess ) 

A  .  0671  03 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ- 
[  ( N 1  -N2)  J/U  n(Zl/Z2>« 
(Z1«Z2)1/21 

N=  W I ND  SPEED  (M/sec > 
Z-HEICHT  (Meters) 
DWS/DZ-  l .8BE-01 


N^SPEC. HUMIDITY  (Kg/Kg) 
Z-HE IGHT  (Meters) 
DSH/DZ-  -t . 20F-05 


N*POT . TEMP . (Kelvin) 
Z- HEIGHT  (Meters) 
DPT/DZ-  2.57E-03 


PROFILE  SLUPES 
<4=INCR  WITH  HEIGHT) 


GENERAL  FORM : ' N ' SLOPE" 
l  (LnZl-PSI)-(LnZZ-Pr.I  >1/ 
CN1-N21 

N=WIND  SPEED  (M/sec > 
Z-HEIGMT  < M )  Vert. Axis 
PS1*PS11 

WS  SLOPE*  4.16F-Q1 

N*SPEC. HUMIDITY  (Kg/Kg) 
Z- HEIGHT  <M)  Vert. A* is 
PSI *PSI2 

SH  SLOPE*  -6.56C  03 

N-PO'l  .TEMP. (Kelvin) 
Z-HEIGHT  <M)  Vert .Axis 
PSI-PSI2 

PTK  SLOPE-  3.06E  01 

N-LnTEMP .STRUC . (KnM-2/3) 
Z* HEIGHT  <M>  Vert. Axis 
PSI -NONE 

CT2  SLOPE-NO  DATA 


»  GEMFRAL  CONSTANTS:  MISCELLANEOUS 


VON  KARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR.PRANDTL 

TUR  SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/sec  2) 

NUMBER 

NUMBFR 

TRANSF.CMFF ■ 

TRANSF .COEF . 

<Kg/*3> 

0.4 

9 . 7959 

0.74 

0.74 

0 .92F  -  03 

1 . 32E-C3 

1 . 2263 

a  GENERAL  NOTTS : 
NONE 


AIR  SPECIFIC  HFAT 
(ITcal . /Kg  Kel .  > 
2.41 32E  02 


WATER  LAT.HEAT  VAP . 
(lTcAl./K<tl 
5.9014E  05 


«  CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER ;  79Q50B1230  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  13:30:  0  PST  NRL  MICRUMETEDROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  8  May  1979  (DAY  12B)  SAN  N1COI AS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  30  Min 

*  ESTIMATED  NICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR . PRES . 

BULK  WT  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-UT  TFMP 

V. POT-WT  ' 

(Celsius) 

(Meter/ser) 

(Celsius) 

(Kel . xM-2/3) 

(Millibar) 

(Celsius) 

(Kelvin  > 

(Kelvin  > 

(Kelvin) 

(Kelvin) 

12.707 

14.47 

6.91 

NO  DATA 

1010.27 

13.B98 

-1  .191 

-1 . 093 

-0.125 

-0 . 027 

HEIGHT 

POT. TEMP . 

VIR.TEMP. 

V. POT. TEMP . 

ABS. HUMID. 

RFL.HUHT  . 

SPEC. HUMID. 

VAP .PRES  . 

S. VAP. PRES. 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percen  t ) 

(Kg/Kg) 

(Millibars) 

(Mi  1 1 ibar 5 } 

(Kel  .  *M-2. 

10.00 

12.805 

13.772 

13.870 

7.521E-Q3 

67.78 

6. 132E-03 

9.923 

14.641 

NO  DATA 

*  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVfc  ESTIMATED  VALUES  AT  TEN  MFTFRS  (FRIEHE  ET  AL,l978>: 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABILITY  <+-UP  ,-=»DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( +-St  ab I*,-- Unstable) 
0.012  AT  CMH 

GEOMETRIC  MF AN  HF.ICHT 
(Meter)  CMH=» < Z1  *Z2>  1  /2 
12.99 

Z/L  AT  CMH 
-0. 015 

Z/L  AT  10  METERS 
-0 . 012 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-8.426E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-A. 07E-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

8 . 48E  -05 

LAT.HEAT  FLUX 

<W-4tts/n2> 

2.09E  02 

SfN.HEAT  FI  UX 
<Uatt*/*2> 

2.05F  01 

SKY  AND  SOLAR  HFAT  FLUX 
<U*T  ts/*2> 

-9.91E  02 

TOTAL  HEAT  BUDGET  FLUX 
(U*?ts/«2) 

-7 . 61 E  03 

BOWEN  RATIO 
(no  units>) 

0 . 098 


FRICTION  VELOCITY 
(Meters/sec) 

5 , 761 E-G 1 

SCALING  SPEC. HUMID. 
(Kg/Kg > 

-1 .20QE-04 

SCALINC  POT, TEMP. 
(Kelvin) 

-2.873F-02 

ROUGHNESS  LENGTH 
(Meters) 

7.685E-04 

DRAG  COFF.AT  10  METERS 
(Dimensionless) 

1 , 585E-03 


WITH  LONG,  VELOCITY 
( Meter?/sec2 ) 
-3.31BE-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

8 , 476E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  > 

I . 655E-02 


AIR  DENSITY 
(Kg/n.5 ) 

1 .2266 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel  . ) 
2.4132E  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg ) 

C.9013E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.843 

ABS. HUMID. AT  WT  LEVEL 
( Kg/m3> 

1  .  196E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1011.47 


«  MF ASUREMFNT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARC  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUFS.  ALL  VALUES  ARF  APPROXIMATE  AND  ARE  "♦or-": 

CRAD  .RICH.  Z/L  MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SCI.  .SPEC  SCI.  .  POT .  ROUGH.  DRAG 


NO. AT  GMH 

AT  1  ON 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGT H 

COEF 

85Z 

B7X 

59% 

loex 

69X 

5Z 

21 X 

1  77X 

30X 

797 

39Z 

50X 

59X 

176X 

176X 

46X 

37% 

1  04X 

5% 

8Z 

1  41X 

23X 

60X 

12?Z 

43% 

4  0% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905081230  MARINE  SURFACE  LAYFR  PRINT  DATE:  11  JUN  1980 

START  TIME:  12:30:  0  PST  NRL  HICROMETFOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  8  May  1979  (DAY  128)  SAN  NICOLAS  ISLAND,  CAI  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BIJ*  K  AERODYNAMIC  DERIVFD  PARAMF TFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 

FLUX  PARAMETERS 

STABII ITY  <*=UP ,-«DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

( +-*St*ble, --“Unstable  >  <Nt/«2>  (Meters/sec) 

-0.002  (0.021  AT  GMH  -7.25E-01  (6.0E-021  7.448F-01  (6.0F-021 

GEOMETRIC  MFAN  HEIGHT  HUMIDITY  FLUX  SCALING  SPEC. HUMID. 

(Meter)  CMH= < ZI «Z2) 1 /2  (Kq/sec  m2)  <Kq/Kg) 

12.99  8.7VE-05  I8.0E-Q61  -1.037E-04  13  0F-051 

LAT.HFAT  FLUX  SC A!  INC  POT. TEMP. 

(Uatts/«2>  (Kelvin) 

2.17E  02  t? . 0E*0 1 1  6.709E-03  [2.0E-021 

SEN. HEAT  FLUX  ROUGHNESS  LENGTH 

( Wat  ts/m2 1  (Meters) 

-4.40r  00  ( 3 . 0E+00 1  1.789E-03  (6.0E-05J 

SKY  AND  SOLAR  HFAT  FLUX  DRAG  COFF . AT  10  MFTFRS 
(Watts/t»2)  (Meters) 

-9.91E  02  I2.0E+01)  2.SU8I  03  14.0E-041 

TOTAL  HFAT  BUDGET  FLUX 
<Uatti/n?> 

-7.64E  02  13. OC ♦Oil 

BOWEN  RATIO 
(no  units) 

0.016  (0.081 


■  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DFRlVfcD  PARAMETER  VAI  UFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THr 
ABOVE  WEIGHTED  C0MP08ITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  LARGFR).  AIL  VAI  UTS  ARC 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  "♦or-": 

CRAD. RICH.  Z/L  MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD.  TOTAL  HFAT  BOWEN  FRICTION  SCL.SPEC  SCL  POT  ROUGH  DRAG 

NO. AT  CMH  AT  1 0M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENGTH  H'EF. 

38%  30X  SOX  0X  473X  OX  IX  117X  26X  18X  131X  6?X  4v* 


Z/L  AT  GMH 
-0.003  (0.021 

Z/L  AT  10  METFRS 
-0.002  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-4.573E  03 


*  END  OF  DATA  RUN 
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MARINE  SURFACE  I  ATE  t#  H  l  LkllW  1 1  URUl  OC  1  (  Al  TXPERIMFn! 


NAVAI  RF  'jF  ARLM  I  A  H  iR  A  T  OR  1 
AlMOSPHikJL  PlSTl.K  •.  BRANCH 
MARINI  ATMdVPHF  K1  (  KOAKIH  STM  ION 
SAN  NlCUtAG  I  Si  AND,  CAI  It  URN!  A 

*  *  *  «  (ill  ROME  It  UKOI  (JtIF.  At  DATA  »  «  «  « 


RUh  NUMBER: 

7VH5CH1  31’U 

PRINT  DAM  • 

11  JUN  1 980 

.GIANT  It  HE  : 

i  i  o.  y  hit 

DATA  GAMP  I  ING  WAIF  -AIL  I 

(ANNE  L  5  )  : 

6/M 

n 

lNl.1  It  me  : 

13:30: 1C  PHI 

DATA  AVERAGING  PERIOD  30 

Mir, 

MARI  DATE: 

y  Nay  I9VV 

<  DAY  t?:t) 

NdriFNl  1  A  TURF 

J  UPPFR  l  EVFl,  2- I  OVER  IEVEL 

fc  AHv,l  (ji.  CHAN:* 

t!  RAU  DA  t  A 

AVr  RhGI  VDL 

Na.lift 

Nc  .  0  1 

Ni.  .  C? 

No  .  0  ( 

N<;  .A*' 

No  .  05 

Ni  If. 

Nt  0  7 

Nt  08 

No  .  09 

VUl  I  .  k  1  F  .  A 

IF-rtP  .S IRUC 

1  IF  HP. 'IRUL 

2  DKU  PU1NII 

D>  U  POINT? 

WIND  M'tFDl 

UIMD  GPl F  D2 

BAk  PRFS 

2 

6K  r  RAD . 

WIND  DIR  . 

6.20:. 

0  .  0  (i  l 

.  G  Ii  1 

4.48V 

4 . 605 

8  709 

P  054 

4  670 

6  843 

4.924 

r»t> .  1 11 

Noll 

Na.  1? 

No  .  J  3 

No  .  1  4 

No  If. 

No  16 

No  17 

BHi  K  VI  li.Mr' 

h(  FKEVUtNl 

Y  AC  VU!  IAf.1 

MANUAL  F  L  AC 

It  RU  KL  l  . 

‘'.PARE  A 

SPARE  B 

VO.  T  REE 

B 

4 .260 

3 . 796 

2  .  :i4G 

0  .  001 

U  .  i)Sl 

0  .  ‘i  U  1 

U  0  111 

6  205 

x  l>  1  L. t  r Al  L HANr.i  l  RAW  DATA 

<  AVt  RAGt  )  . 

ESCARPMENT  DATA,  FIT  ID  CAI 

I  BRA  II  UN  AND 

WIND  SPLt  F.  E 

j'  .  ARP  ML  N  T 

CURRE  LT IUNS . 

No  .  1 

No  .  2 

UPUlND  NF  Aft 

UPWIND  i  AND 

DP  It  CAL 

DP7FE.M 

WTBt  LAL 

US  1 1  L 

WS2EC 

a  i  k  Temp  .  i 

A 1  ft  I  HiP  .  2 

Hi'  IGHI/LENCTH 

PA1HC  Meters) 

(Volts) 

(Vo  It*.  ' 

( Vc Its* 

(  C  o «?  F  F  ) 

( Coef f  .  ) 

Mil  1  .'6t»V6 

1471  127571 

(1  ,  1H3 

ML 

It  JOB 

-ll  f|*,(I 

0  0  ,1  3 

0 . 99? 

U.9*.? 

*  SYSTEM  tiiJUM  Kt  LPING  PAKAMfc  TLRS  THANUl 

AHD  INTO  ENGINEERING  UNITS 

Ii  AM  iAl  t  1  AG 

t-KMOR  CUI1NT 

DAI  A  PA  1: 

vm  I  .  HE  1  .  DF  V 

VMII.RFF  Dl  V 

?►  kfi  si  r  de  v 

»il  vm  T  flux 

AC  FRtQ  i 

LUX 

At  VGLTAOr 

AL  FREQUENCY 

<  No  .  scans  » 

<Nc . scans ) 

(  No  .  st  ans  > 

A ( No . ) . 005V) 

B(  No  .  )  .  L‘(l5V) 

(Nc). eo?v » 

( No . >5V ) 

(Nc  MHi 

(VAC  * 

'Hi  > 

J 

0 

IR0 

0 

0 

u 

J 

2 

115  5 

5?  8  0 

x  LU  SERVED  M ICKUMC  TF  OROl  OGICAI  PARAMETERS  (  iNCl  UD/NG 

THE  ABOVE.  CA: 

AND  ESCARPMT  N I  COR Rt L T I ONS >  TRANSLATEC 

INTO  ENGINEERING  UNITS: 

aii;  t  t  rip  .  t 

V  1  ND  GPEFDl 

Dr. V  PUfNTl 

It  HP  .MRUC  .  1 

WIND  DIR 

BAR . PRES  1 

SKY  RAD 

Bb^  K  WT  TEMP 

m  AN  AIR  1 EMP 

U  feL-.,H‘.) 

l Mete." /s ft.  ) 

(Celsius) 

(Eel . xM-2/3) 

( Dey . True) 

ifli  1  1  i  har  > 

<  Wat t /n? 

(Celsius! 

(Kelvin) 

i:*.avo 

1 .  H7  * 

6.  SO 

NO  DATA 

*.l?  4 

1 3b9  13 

9  54F  (J? 

1  3  696 

285  69 3 

AIK  TEni  ,  2 

UIND  SPEED? 

DEV  POINT? 

TEMP .STRUC .2 

T  l  r-i  IAP.E 

BAR . PRfS  .  2 

(l  ei si  u*.  > 

( Me  t  er  /  sc*-  ) 

(Celsius) 

(Kel  . x M -  7/3) 

(Meter  MSL > 

(Millibar  ) 

12  ''57 

1 4 .  y4 

6.8? 

NU  DATA 

-ft  .55 

1010  20 

«  CAi  Oil  AIED  MlCRUMETLOROLOGirAL  PARAMETERS: 

HCICHI,  71 

Pur . 1EMP . 1 

VI  ft . TEMP.  1 

V.POT . TEMP . 1 

ABS. HUMID . 1 

RF 1 . HUMID . 1 

SPEC. HUMID  1 

VAP . PRES 

1 

S.VAP  PRES. 1 

REF. INDEX  l 

(rtet.*rs> 

(Celsius) 

( Cels l us ) 

(Celsius) 

(Kq/n3> 

(Percent ) 

<Kq/Kq  ) 

(Mill ibar > 

(Mi  1  1  ibar  ) 

(Kel  xM-2/3) 

1  tl .  35 

1 2  869 

1 3 . 72'J 

13.905 

7. 303E-03 

65 . 95 

5  9 5VF -03 

9  634 

14  607 

NO  DATA 

HFI..HT,  /? 

PIir.Tt  MP. 2 

VIR.TFMP.2 

V.POT  .  1EMP  .2 

ABS.  HUMID 

RFL  HUMID? 

L.PE  C  •  t;UMl  D  .  P 

VAP . PRES 

G  VAP . PRES . 2 

REF . INDEX  2 

< Meter  s  > 

(Celsius) 

(Celsius) 

(Celsi us) 

( Kg/n3 ) 

(Percent ) 

(Kq/Kq  ) 

(M,ll  ltiar 

) 

< M i 1  1  i bar  > 

(Kel . xM-2/3) 

9 . 2  fi 

17.H47 

13. Ml  6 

13.906 

7. 47 IF. -03 

67.11 

6  091’F  -  0  3 

V  .  8t« 

14  6PH 

NO  DATA 

x  CUNflNUtD  Bril  IVJ 


RUN  NUMBER: 

7905081300 

MARINE  SURFACE  LAYER 

IT  FAR  T 

Uric: 

13:  0: 

(i  PST 

NRL 

MICROMF.  TE'OROLOGY 

START 

DATE  : 

H  May 

1V79  (DAY  17fl) 

SAN 

NICOLAS  I  SI  AND  ,  1 

PRINT  DATE:  11  JUN  I960 

DA  I «  CAMPLING  RATE  CALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  1C  Min 

NOME  NT  |  AT  URF  :  UUPPFP  I  EVE  l  ,  2=L0VER  LEVEL 


*  PROFILE  CALCUl  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  ( BUSINCFR  ,  1 973)  : 


FLUX  PARAMEURS 

PRHFILE  SLOPES 

( t=UP , - -DOWN ) 

SCALING  PARAMETERS 

PAPTIAI  DERIVATIVES 

(♦-INCR .WITH  HEIGHT) 

f.RAD  ,  R  l  CHAR DCOM  NUMBER 
•♦-Stable,-  Unstable) 
I).  00?  AT  OMH 

M  ONEIRIC  MEAN  HE  IGHT 
(Meter  >  i*.MH  =  (  Z  !»/?>  l  /? 
12.99 

//L  A  I  Cr.H 
0 .0  02 

1/ L  At  It.  Ml  TER? 

0 . 0  0? 

7/1.  A  r  71 
ft  ,  ii  n  t 

//t  AT  l.‘ 

0 .  o  o  ? 

rtllfllN  OBUKHOV  I  t  Nf.lH 
( Meter  ••  > 

$  ■  .  97F.  01 


MOMENTUM  FllJX 
(Nt /m2> 

-  I  .  f.  1  E  GO 

HUM1DLIY  FLUX 
<Kq/*er  m?> 

1  19E-  (14 

LAT  .HEAT  FLUX 
<  Wa  t  ts/«2) 

3 .  43E  02 

J.FN.HEAT  El  1 1X 
(Wat ts/n2> 

2  34fc  0  l 

SKT  AND  SOL Afr  HFAT  FLUX 
(Uatts/«?> 

-9  f,4f  o:? 

rOTAI  HEAT  BUDCF  T  FLUX 
(Ua  t  ts/fi?) 

-6.35E  0? 


FRICTION  VLLOC ITT 
( Meter s/sec  > 

1  .  1  10E  00 

SCALING  SPEC  HUMD . 
(Kq/Kq ) 

-1  .  020F-04 


SEALING  POT .  TEMP . 
(KeJ  v in ) 

1 .704E-02 


RutJCHNESS  LENGTH 
(Meters) 

3 . 537E  -03 


DRAG  COEF .  AT  10  METERS 
( 1) i  nensi  onlesi ) 

*  a  i  st  ii  i 


CrNERAI  FORM:  DN.'  DZ  - 
I  ( N 1  N2>  J/U  n  <  71  /  /?>« 
(ZW2M/21 

N- W I ND  5PF.F  D  \  M/ser  ) 
Z=HEIGHT  (Meters) 
PWS/D/=  2.I6E-0! 


N=SPEC. HUMIDITY  (Kq/Kq) 
7-HLIGHT  (Meters) 
DSH/D7-  -1.4OE-05 


N  ;  P  O  T  .  TEMP .  (Kelvin) 
/-HEIGHT  (Meters) 
DPT/DZ*  ?.4?£ -03 


GENERAL  FORM :  N  SLOPE= 

I  (LnZi  -PSD-  < LnZ2-P SI  >  1/ 
INI-N2] 

N-  U I  ND  SPEED  <M/st-r) 

Z  =  HE IGHT  <  M )  Vert  Axis 
PSI*PSI I 

vs  slope “  3.6OE-01 

N^SPEC  HUMIDITY  (Kq/Kq) 
Z^HFIGhT  <  M  )  Vert  Axis 
PS 1 =PS I ? 

SH  HI OPE  -  -5.30E  03 

N--POT  .  TEMP  .  (Kelvin) 

7= HE IGHT  <M )  Vert .Axis 
PSI =PSI2 

PTK  SL  OPE  =  3.17F  01 

N*LnTEMP . STRUC . ( K  x  M  2/3) 
Z=  HE  I GHT  <  M )  Vert. Axis 
P SI -NONE 

CT2  SLOPE *NO  DATA 


PM  l  AT  71  ■ 
i'M  1  AT  /.'■ 
P J 2  A 1  ZI¬ 
PS!?  Al  /?•- 


0  .  ft  16?R  \ 

(I  .  ftftOI  /  4 
0  .  6?;’0Ii4 
0  01  l  0  I? 


BflUl  N  RATIO 
(no  unitv.) 
-0  .  L'Ml 


Gt  Ni  DAI  1 

DN5 IAN  TS : 

MISCELLANE OUS 

VI iN  KARMAN 

(  RAVI  1  A  I  I  UN 

PRUF  II  F 

PNUFil  l 

BUI  K 

BULK 

CONST AN  1 

Al  <.EL  r  RAT  TUN 

TUR  .  I’RANDTI 

1  UR . SCHM I D  r 

SF N  HI  AT 

MO  I  SHIRT 

AIR  DENSITY 

<N:i  units) 

(i1/-.ei  7) 

NUMBF  R 

NUMBF R 

TRAN  .T  CUFF  . 

TRANSF  COET. 

(Kq/M.3  ) 

04  V . 7959 

i  ft  Nt  R  Al.  NO  ft  5  : 

NflNl 

0 . 74 

0  74 

0  9?f  -0  3 

1 . j?C03 

1  .2260 

AIR  SPECIFIC  HEAT 
( ITcal  /Kq  Kel ,  ) 
7.41 30F  02 

UATFR  LAT. MEAT  VAP . 
( 1 Tr  a  1  .  /Kq  ) 

3  .  9012E  05 


) 


Li  >M  I  I  Ni  It  I.  ON  NfXI  PAl.I 
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RUN  NUMBER ;  7905081300 

START  TIME:  13:  0:  0  PST 

SFAJJT  DATE:  8  M ay  1979  < DAY  1?R> 


MARINE  SURFACE  LAYER 
NRL  MICR OME TE UROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JllN  1980 

DATA  SAMP l  I NG  RAIE  (ALL  CHANNEL  S>  ■  6/ Min 
DATA  AUER AGING  PERIOD:  30  Min 


ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TIN  METERS: 


AIR  TFMP. 

WIND  SPFED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

A1R-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

<  Me ter /sec ) 

(Celsius) 

(Kel . *M-2/3> 

(Millibar) 

(CelSi us) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Ke)vin) 

12.749 

15.17 

6.78 

NO  DATA 

1010.10 

13.896 

-1.147 

-1 . 049 

-0 . 091 

0 .007 

HEIGHT 

POT. TEMP . 

VIR . TFMP  . 

V. POT .TEMP . 

ABS. HUMID . 

RFL .HUMID. 

SPFTC  .HUMID. 

VAP .PRES . 

S. VAP. PRES. 

REF . INDEX 

(Meters ) 

(Celsius) 

(Cel  si  us  > 

(Celsius) 

<Kg/»3> 

(Percent ) 

(Kg/Kg) 

(Ml  1 1 1 bar  s  J 

(Millibar s) 

(Kel . *M-2/3> 

10.00 

12.847 

13. 805 

13.903 

7.450E-03 

66.97 

6. 07GE-D3 

9.831 

1 4 . 679 

NO  DATA 

BU  K  AERODYNAMIC  CALCULATIONS  BASLD  ON  ABOVl  ESTIMATED  VA1UES  AT  TEN  METERS  (FRIEHt  ET  AL.1978): 


INFFRRED 

FLUX  PARAMF  TPR5 

inferred 

1NFERRF  D  KEAN  VERT  ICAL 

STABILITY 

(♦-UP .--DOWN) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
(♦“■Stahl*,  -  -Unstable) 
0.010  AT  CMH 

GEOMETRIC  mean  height 
(Meter)  CMH- < Z1 *Z2 ) 1/? 
12.99 

2/L  AT  GMH 
-0.013 

2/L  AT  10  METERS 
-0.010 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-l  .  008E  03 


MOMENTUM  FLUX 
(Nt/*2> 

-4.60E-01 

HUMIDITY  FLUX 

(Kg/sec  *2) 

9. DDE  05 

LAT.hFAT  FLUX 
(Uat  ts/mR) 

223E  02 

SFN.HEAT  FLUX 
(Mat  t«/n2) 

2. OAF  01 

SKY  AND  SOI  AR  HF AT  FLUX 
(Watt  */«2 ) 

9.54E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/«2> 

-7.  HE  02 


FRICTION  VELOCITY 
( Meters/ser  > 

6. 127E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-  1 . 201E -  04 

SCAI  ING  POT  .TEMP  . 
(Kelvin) 

-2.716E-02 

ROUCHNESS  LENGTH 
(Meter-*) 

9.356F-04 

DRAG  COEF.AT  10  METERS 
( Dinensi on  less ) 

1 .631E-03 


WITH  LONG.  VELOCITY 
( Me  ter2/sec  2 ) 
-3.754E-01 

UI !H  ABS .  HUMIDIT Y 
(Meter  Kg/set  n3 > 

9 . Q27E - 05 

WITH  POT . TEMPERATURE 
( Meter  Kel  .  /sec  ) 

1 . 664E-0? 


AIR  DENSITY 
<Kg/n3 ) 

1  .2263 

AIR  SPFCIFIC  HEAT 
lITcal  /Kg  Kel . ) 

2.41 31E  02 

WATER  LAT.HEAT  VAP . 

( ITcal . /Kg  ) 

5.9010E  05 

VAP .PRES, AT  WT  LEVEL 
(Mill j  bar  ) 

15.839 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3> 

1  .  196E-02 

BAR  .PRES- AT  WT  LEVEL 
(Millibar ) 

1011.30 


BOWEN  RATIO 
(no  units) 

0  0V2 


MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONS1ITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROF  tl  F.  FRRflR  VAl  IIFS  AND  BOTTOM  ROW  ARF.  BUI  K  AERODYNAMIC  IRRUR  VALUES.  ALL  VAI.UES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


CRAD.RICM. 

If  l 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICT ION 

SCL . SPFC 

SCL  POT 

ROUGH. 

DR  AC 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFLOCITY 

HUMIDITY 

TEMP 

1 ENGTH 

l  OEF 

82X 

04X 

54X 

92X 

68X 

5X 

?4X 

15VX 

27X 

65X 

40X 

47X 

54X 

1 782 

178X 

46X 

37X 

1  06X 

5X 

BX 

14JX 

2.3X 

6  0  X 

12VX 

4.3X 

40X 

CCINUNIU  D  Bn  OW 


RUN  NUMBl R :  7V05DP13CO  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  13:  0:  0  PST  NRI.  M I CROMETE UROLOGY  DATA  SAMPLING  RATE  (AIL  CHANNELS):  /./Min 

START  DATE:  8  Hay  1979  (DAY  128)  SAN  NICOLAS  ISLAND,  CAl  DATA  AVERAGING  PERIOD:  30  Min 


COMP  OS  I  IE  PR  OF  Tl  F  AND  PHI  K  AERODYNAMIC  DERIVID  PARAMETER  VAl  HE  UEIT-HTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFASUREMFhT  ERRORS 
WITH  THF  LOWER  LIMIT  OF  THE  CORRESPONDING  MIASlIRFMlNI  UNCERTAINTY  IND1CATFD  IN  l  1  : 

Flux  parameters 
( ♦  *UP , - “DOWN  > 


MOM  NTUM  FLUX 
(Nt.'*2> 

-9.41F-01  I6.0E-C2J 

HUMIDITY  f  I  UX 
( K  q/sec  n?> 

1.04E-04  18.0F-OM 

LAT.HFAT  FLU* 

(Wat ts/«2> 

2.57*  02  t  7 . 0 E ♦  0  1  ) 

SIN. MEAT  FLUX 
( U*  t  ts/«7> 

-6.241  0  0  ( 3 ■ 6  E ♦ 0  0 1 

SKY  AND  SOLAR  HrA  FLUX  DRAG  CIJlE.AT  10  Ml  HRS 
<Uatts/n2)  (Meters) 

9.54F  02  1 7 . OF ♦ 0 1  l  2  YBnl  -ui  14.01  041 

HITAl  MF  AT  BUDGET  FI.  UX 
(Wat  t */«•’» 

6.9.E  92  13.01  *01  1 

hflMCN  RATIO 
( n »  amt*,) 

0.Q17  I  0  .  0  H  1 


DIIFERENU  BF  TWEEN  TMi  PROF  ILF  AND  BUI  K  AFRllDYNAMlE  DERIVID  PA*AM<  IF  R  VAl  III  S  AS  COMPUTED  VIA  T  HI  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WFIGHTFD  COMPOSITE  VAl  OF  HR  m  AMIRI  Ml  NT  UNCER 1 A INT  Y  VAl  HF  'WHICH  F  VF  «  ABMHUir  VAL  l  IF  \  S  lARf.FR).  ALL  VAl  LIT  S  ARE 
I  TSTED  IN  PFRCFNT  DIPFERFNLF  AND  ART  “«flr  V 

GRAD.  RICH.  2/1  MOMFNlllM  I  AT  .  MF  AT  8FN.MIAT  SKY  RAD  T  O  T  Al  Ml  AT  PHWT  N  TRICMON  «,:.i  SPIl'  SCL  POT  ROUGH  DRAG 

NO.  AT  GMH  AT  1  0M  F I  UX  F I  IIX  F  •  UX  T  I  UX  FLUX  RATIO  VII  III  IT  Y  HUHID11Y  TIME  LENGTH  I  DEI 

3 1 X  3 1 X  56 X  25X  361 X  OX  hX  101X  30X  AX  175X  60X  S4X 


STAPH  ITY 


GRAD. RICHARDSON  NUMBER 
( ^-Stable, -  * Unstable) 

0  . 1)02  (0.021  AT  GMH 

GEOMETRIC  MF  AN  HFIGHT 
(Mater)  CH.*MZ1»Z2)  1/2 
12.79 

Z/L  AT  GMH 
-0.002  10.071 

// L  AT  |0  METFRS 
-0.002  10.021 

MON IN -OBUKHOV  LENGTH 
( Meter  •» ) 

- *• .  29  Jfc  Oi 


SCAI  INC  PARAMETERS 


FRICTION  VELOCITY 
( Meter  ./sec  > 

8.40SE-Q!  16. OF -021 

SEAL  ING  CP!  C  HUM  ID. 
(Kq/Kg) 

-1.1141  na  1 3.01  051 

SCAI  ING  pm  .  TEMP  . 

(Kel v l n i 

6. 4771  -03  17. OF '071 

ROUCHNFSS  LENGTH 
<  Meters ) 

2 • I83F -  03  l 6,  OF  051 


END  OF  DATA  !?IIN 
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MARINE  SURFACE  I  AVER  MICRCNE  ft CIHOt  QGICM  EXPERIMENT 


NAVAL  RF5FARCH  l AtORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AIMOSPHtRIL  Rl  SEARCH  STATION 
SAN  N  J  COLAS  ISLAND,  CAIJPORNIA 

«  »  »  •  MICKOMF  TEOROl  OG1CAL  DATA  «  *  *  « 


NUN  NUMBER; 

790508 I 330 

PRINT  DATE: 

11  JUN  198(1 

START  lIMEt 

13:30:20  PS ( 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIME: 

14:  0:30  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

8  May  1979 

( DAY  |?U> 

NOME  NCl  ATURE 

:  1 “UPPER  LEVEL ,  2“ LOWER 

LEVEL 

ANAI  OG  CHANNEL  RAW  DATA 

(AVI  RAGE  VDC): 

No  .  00 

No  .  01 

No  C? 

No  .  03 

No  .  04 

Nc  .  05 

Nc  .  06 

Nc  .07 

No  ,08 

Nc  .  09 

VOLT  RFF  A 

Temp .struc . 

I  TEMP. STRUC.? 

Dew  POlNll 

DEW  POINT? 

WIND  CPF  EDI 

WIND  SPFED2 

BAR . PRFS . 2 

SKY  RAD. 

WIND  DIR. 

6  205 

0  001 

0  OCT 

4 . 486 

4 . 5S7 

9.139 

8.510 

4.610 

6. 443 

4.965 

No  ID 

No  1 1 

No  1  ? 

No.  M 

No  .  M 

No.  IS 

N<;  .  16 

No.  17 

BUiK  ur  if  Mr 

AC  FRl  UUi  NL 

T  AC  Vill  TAGf 

MANUAI  FLAG 

ZE  RO  RFE  . 

SPARE  A 

SPARE  B 

VOL  T.REF.B 

4  .  ?46 

3.ET3I 

3.546 

0.001 

U  .  901 

U  .  001 

0  .  on  1 

6,295 

digital  channel  raw  data 

(AVE  RACE  »  ; 

ES.  ARPMENT  DATA,  FIUD  CAI 

I BRAT I ON  ANi. 

WIND  SPEED  ESCARPMENT  CORRECTIONS. 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  1  AND 

DP  1 1  G Al 

DP3FCAL 

WTBFCAL 

US  1 T  t: 

L.S2EC 

AIR  I E  HP  .  1 

AIR  TEMP  .  2 

HE  K  HT/l  ENGIH 

PA  IH( Meters  > 

(Volts) 

(Volts) 

(Volts) 

(CceFf . ) 

( Coef f . ) 

1411  127216 

1421  I276D2 

0.183 

146 

0.908 

-0 . 050 

0  .  000 

0  .  V92 

0.95? 

SYSTEM  Hi  MSE  K!  LP  INC  PARAMtlEKS  IRAN'.jL  ATED  INTO  ENGINEER  INC  UNIIS: 

MANUAL  1  1  AG 

VRNllR  CliUNl 

l)At  A  BASK 

VUL  1  RT  F  .  DT  V 

VtJl  I  REF  DEV 

ZERO  RFT.DF.V 

AC  VOI  1  .FLUX 

AC  FRF.t4.FU 

UX  AC  voltauf 

AC  FREQIIFNCY 

i  Nc  sc  in  *  > 

(No  scans) 

( No  .  sc  ins  ) 

A<  No . ) ,005V) 

B( No . > -  005V) 

(Nc . > . 002V) 

•Nc  >5V) 

(No . MHz ) 

(VAC) 

(Hz) 

a 

n 

180 

0 

0 

0 

0 

0 

115.5 

59.63 

OBSERVED  MlCRllHt  > EOS Ol  OCICAL  PARAMETERS  (INCLUDING 

THE  ABUVt  CAI  . 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  1 E  hP  1 

WIND  SPFFD1 

DEW  POINT  1 

Tl  MP .STRUC . 1 

WIND  DIR. 

BAH  PRtS. 1 

■;ky  RAD. 

BUt  K  UT  TEMP 

MEAN  AIR  TEMP 

v  Celsi us ) 

<Me»er/%ec ) 

(Celsius) 

(Kel . *h-?/3> 

( Deg  1 r  ue > 

(Mi  1 1 ibar ) 

(Watt/n?) 

(Cel  si  us) 

(Kelvin) 

1? , 722 

17.54 

6 . 48 

NO  DATA 

313.8 

1900.93 

-0.9UE  02 

1  3 . 882 

285.90 1 

AiR  TEMP. 2 

WIND  SPEED? 

DEW  POINT? 

TFMP .STRUC .2 

TIDE  1ABIF 

BAR  PRES. 2 

u;«i*i  us  > 

(Me ter /sec ) 

(Celsius) 

i Kel . xM-2/3) 

i Meier  MSL ) 

(Millibar ) 

12  76C 

15.77 

6.71 

NO  DATA 

-0  5? 

1010  03 

CAllUtATFO  MICNOMETF UROLOGICAL  PARAMETERS; 

HEICHI,  Zl 

POT . TtMP  .  1 

V IR  .  TFMP  .  1 

V.POT.TEKP . 1 

AMS. HUMID . 1 

RT  L  HUMID .  1 

SPEC  HUMID . 1 

VAP .PRES. 1 

S. VAP. PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Cel  si  us  > 

(Kq/«3) 

(Percent  ) 

(Kq/Kq ) 

(Mi  1 1 1  bar ) 

(Millibar) 

(Kel .zM-2/3) 

1H  35 

12  901 

1 3 . 756 

1 3 . 936 

7.2921  -0  3 

65  74 

5 . 95 it  0  3 

9.621 

14.636 

NO  DATA 

HEIGHT,  Z2 

PUT , 1FHP . 2 

V1R  .  TFMP  .  ? 

V . POT . IT  HP  2 

AMS  HUMID . ? 

RFl  HUMID. ? 

SPt  c  HUMID. 2 

VAP  .PRES.,? 

S. VAP.  PRES.  2 

REF.INDFX  .? 

(Meter  s ) 

(Celsius) 

(Celsius) 

(Celsi us  > 

<kq/n3> 

(Peri  ent  > 

(Kq/Kq) 

(Mill ibar ) 

(Millibar ) 

(Kel . iM-2/3) 

9.20 

1?.850 

13.811 

13.901 

7 . 4 1  4f  -03 

66  60 

6  .  (J46T  -  03 

9.783 

14.689 

NO  DATA 

CONTINUED  BELOW 


PRINT  DATE:  11  JUN  1980 

RUN  NUMBER:  79050H133Q  MARINE  L.URf  AC  LAYER  DATA  SAMP  l  INC  RATE  (Al  L  CHANNELS):  6/Hin 

START  TIrtF :  I3:J0;?0  PST  NRL  MICROMt TFOROl  OGY  DATA  AVERAGING  PFRIOD:  30  Min 

START  DATE:  H  May  1979  (DAY  1?f«)  SAN  NICOLAS  t  Si  AND ,  CAL  NOME  NCI  AT  ORF :  1«UPPFR  LEVEL,  2«LUWER  LEVEL 

PROFILE  CALCUt  AT  IONS  BASED  ON  ABOVf  OBSERVED  AND  CAI.CULAUD  VAI  UES  ( BUSINCER  ,  1 973 )  : 

FLUX  PARAMETERS  PROFILE  SLOPES 

STAB  f I  I T Y  (♦-UP. --DOWN)  SC A'  INC  PARAMF TF RS  PARTIAL  DERIVATIVES  (♦“INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 

(  »-Stab 1 e ,  --Unstable) 

0  005  AT  CMH 

CT  (METRIC  MEAN  HflC.HT 

(Meter)  GHHMZ1*Z?>  1/2 
12  99 

7/1.  AT  GMH 
0  007 

//L  AT  10  MffFRS 
0.005 

L/L  AT  l  \ 

0.010 

Z/L  AT  /■? 

0  005 

MONIN-OBUXHIJV  LENGTH 

(Meters  > 

1 . 091 E  03 

P5I1  AT  /l*  -0.045600 

PS11  AT  Z2*  -0.02286? 

PS 1 2  AT  71  -  -0.06162? 

PST2  AT  72*  0.030895 


MOMENTUM  FLl  < 

(Hi /h2> 

-I  PIE  00 

HUMID! I Y  FLUX 
(Kq/set  m2) 

8.56C-I15 

LAI  .HEAT  FLUX 
(Wat  t«,/«2  > 

?12E  02 

SEN. HEAT  FI  MX 
(Wat  ts/«2) 

-4.7QE  01 

SKY  AND  SOLAR  HFAT  FLUX 
(W4tt%/«7> 

-P.98E  02 

TOTAL  HEAT  BUDGE  T  FLUX 
(Uatts/n?) 

-7.34L  02 

BOUFN  RATIO 
(no  units) 

-0 . 222 


FRICTION  VELOCI1Y 
(Meter  s/sec  ) 

9 . V33F -01 

SCALING  SPKC.H’JMD. 
(Kq/Kq  ) 

-7. Q34F  05 


SCALING  POT .  TEMP . 
(Kel win) 

3.824 £-03 


ROUGHNESS  LENGTH 
(Meter ft) 

3. I24E-03 


DRAG  COLE.  AT  10  METERS 
(I)  mention  less) 

3.SS3I  0  4 


CFNFRAL  FORM : DN/DZ  = 

I (N1-N2) l/ll  n ( 7 1 /72 ) * 
<Z!*Z2>»/2J 

N-UtND  SPEED  (M/sec > 
Z-HEIGHT  (Meters) 
DUS/DZ=  1.97F-01 


N^SPEC. HUMIDITY  (Kq/Kq) 
Z-HF.IGHT  (Meters) 
DSH/DZ1  -1.05F-05 


N-POT . TEMP . (Kelvin) 
7-HEIGHT  (Meiers) 
DPT/D7-  5.69F-03 


GFNERAL  FOR M N ' SLOPE* 

( (LnZl-PSI)-<LnZ2-PSI >  W 
IN1-N2J 

N  =  U 1 ND  SPEED  (M/»ec  > 

Z “HEIGHT  < M )  Ver  t  .Ans 
PSI-PSIl 

US  SLOPE*  4.03F-01 

N*SPEC . HUMIDITY  (Kq/Kq) 
Z-HFIGHT  < M )  Vert.Ans 
PSJ*PSI? 

SH  MOPE*  -7 . feUF.  03 

N=POT . TEMP . (Kelvin) 

7= HEIGHT  (M)  Vert  .At is 
PSI=PSI2 

PTK  SLOPE*  1.4  IE  Ot 

N*LnTEMP .STRUC . (K*M -2/3 > 
Z= HEIGHT  (M)  Vert. An* 

PS 1 “NONE 

CT2  SLOPE*NG  DATA 


CENTRAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION 
CONSTANT  ACCELERATION 

(No  wnjts)  (M /sec  ?) 

0.4  9.7959 

■  LFNERAL  NOTE!: 

NONF 


PROFILE  PROF  Ilf. 

TUR.PRANDTL  TUR. SCHMIDT 
NUMBFR  NUMBER 

0.74  0.74 


BUI  K  BULK 

SEN  HEAT  MOISTURE 

TRAN5F.COFF.  1  R  ANSF  .  COE  F  . 
0.92E-03  1.32E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n.3 ) 

1 . 2257 

AIR  SPI  CIF1C  HEAT 
( ITcal  .  /Kq  Kel  > 

2. 41. t(lt  02 

WATER  LAT  HEAT  VAP 
( ITtftl  /Kq ) 

5  9  0  1  1 1  0  5 


CONTINUED  ON  NT  XT  PAGE 
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HUN  NUMBER  :  7905001  J.1C 

ST  AH  T  TIME:  13:30:20  PUT 

START  DATE:  ft  May  1979  < DAT  128) 


NARINE  SURFACE  LAYER 
NRL  HICRONCTEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  M I CROMETF  UROLOGICAL  PARAMETERS  AT  1FN  METERS: 


AIR  TFMP. 
<Cel«iu«) 
12.756 


WIND  SPEED 
(Meter/«ec  > 
15-99 


DEW  POINT 
(CfUius) 


PRINT  DATE :  1 i  JUN  19B0 

DATA  SAMPLING  KATE  (ALL  CHANNELS* 

DATA  AVERAGING  PERIOD:  30  Min 


TfMP.STRUC.  PAR . PRES . 
(Kel.*M-2/3>  (Millibar) 
NO  DATA  1009.94 


BULK  UT  TEMP  AIR-Wl  TEMP 
(Celsius)  (Kelvin) 

13.882  -1.127 


POT-WT  TEMP 
(Kel v in ) 

-1 . 029 


VIR-WI  TEMP 
(Kelvin) 

-0  .  078 


V.PQT'UJ  TEMP 
(Kelvin) 

0  .  020 


HEIGHT 

(Meters) 

10.00 


POT  .  TFMP  . 
(Celsius) 
12  854 


VIR .If MP . 
(Celsius) 
13.805 


VPOT.TfhP . 

(Celsius) 

13.903 


ABS. HUMID. 

(K<j/m3> 

7.400E-03 


REL .HUMID. 
(Percen  t  > 
66.50 


SPEC. HUMID. 
(Kg/Kq  > 

6 . 035E-03 


VAP . PRES  . 
(Millibars) 
9,764 


*  Btil  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHf  ET  AL.197Q): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(  *=*UP  ,  --DOWN  ) 


INFERRED 

SCALING  PARAMETERS 


S. VAP. PRES. 
( Mi  1 1 ibar s ) 
14.683 


1NFERRTD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


REF . INDEX 
(Kel . xH -2/3 ) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
( ♦“Stable ,  -Unstable) 
-0.008  AT  CHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH® (Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 

-0.011 

Z/L  AT  10  METERS 
-0  .  008 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-I .204E  03 


MOMENTUM  FLUX 
<Nt/«2> 

-5.28E-01 

HUMIDITY  FLUX 
(Kq/ser  m2) 

9 .59E-05 

LAT.HFAT  FLUX 
(Watts/M?) 

2.37E  02 

SEN. HEAT  FLUX 
(Uatts/r»2> 

2.12E  01 

SKY  AND  SOLAR  HF AT  FLUX 
<Uat  t»/*2) 

-8.98E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/n2> 

-6.40E  02 

BDWEN  RATIO 
(no  units) 

0  .  090 


FR/CTION  VELOCITY 
(Meters/sec  > 

6 . 563E-0 1 

SCALING  SPEC. HUMID, 
(Kq/Kq  > 

-1  .  192E-04 

SCAl  INC  POT  .TEMP  . 
(Kelvin) 

-2.61 0E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 157E-Q3 

DRAG  COEF  AT  10  MFTERS 
(|)  inensi  on  less  ) 

1 .6B5F-03 


WITH  LON*-  ‘.'FIOCITY 
(Me  t er ?/sec2  > 

-4 . 307E- 0 1 

WITH  ABS.  HUMIDITY 
\..eter  Kq/set.  «3) 

9 .590E-05 

WITH  POT . TEMPERATURE 
( Meter  Kel . /sec  ) 

1 .71 3E-0? 


AIR  DFNSITY 
(Kq/n3> 
l .2261 

AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . > 
2.4130E  02 

WATER  L AT. HE AT  VAP. 

( ITc  al . /Kq  ) 

5 . 90 1  Of  05 

VAP .PRES. AT  WT  LEVEL 
(Mi  1 1  ibar  ) 

15.022 

ABS. HUMID. AT  WT  LEVEL 
(Kq/n3> 

1 . 194E-0? 

BAR. PRES. AT  WT  LEVEL 
(Mill ibar ) 

1011.14 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BlJl  K  AERODYNAMIC  FRROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  i-“; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

IAT .HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  MEAT 
FLUX 

BOWEN 
KAT  IO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL  .POT  . 
TEMP  . 

ROUGH 

L  ENG  1 H 

DRAG 

CUFF 

68X 

72X 

60X 

119X 

49X 

5X 

2  2X 

1  68X 

30X 

89X 

19X 

SOX 

60X 

1  79X 

179X 

46X 

37X 

I07X 

5X 

9X 

1 43X 

23X 

6  OX 

1  30X 

43  X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


79050R1 330 
13:30:20  PST 
8  hay  1979  (DAY 


128) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  LHAnNFLS):  6/Min 
DATA  AVERAGINC  PERIOD;  30  Mm 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  OFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MFASUREMFNT  UNCERTAINTY  INDICATED  IN  t  1  : 


STABIl  IT Y 


FLUX  PARAMETERS 

O-UP,—  DOWN)  SCALING  PARAMETERS 


OR AD. RICHARDSON  NUMBER 
( ♦  -Stable,--Unstabl*?> 
0.001  r 0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH* ( Z1 *Z2 ) 1 /2 
12.99 

Z/L  AT  GMH 

0.002  10.021 

Z/L  AT  10  METERS 

0.001  (0.021 

HONIN-OBUKHOV  LENGTH 
(Meters ) 

7. 187E  03 


MOMENTUM  FlUX 
(Nt/«2) 

-8 . P3F-Q l  (6.OE-02) 

HUMTDITY  FLUX 
(Kg/set  m2) 

9.35E-D5  ID. OF- 06 J 

l.AT.HEAT  FLUX 
(Watt«,/M2> 

2.3IE  02  12.0E+0 l 1 

SEN.  HEAT  FLUX 
(Uatts/n2) 

-2.54E  01  I3.0E+00! 

SKY  AND  SOI  AR  HF  AT  FLUX 
(Wat  t*/*2) 

-B.98E  02  I2.0E+011 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*?) 

6.67E  02  f  3 . OF  *Q 1 J 

BOWEN  RATIO 
tno  units) 

-0.054  (0.081 


FRICTION  VELOCITY 
( Meter  v/sec ) 

8.024E-0)  (6.0E-02) 

SCAl  IN(;  SPFC  HUMID. 
(Kq/Kq) 

-9.95OL-05  I  3  . OF.  -  05  I 

SCAl  INC  POT  .  TEMP  . 
(Kelvin ) 

2.986E-C?  t? ■ 0F-02 J 

ROUGHNESS  LENGTH 
( Meter*  > 

2.06AE-03  (6.0E-05) 

DRAG  COFF  .AT  10  MF  TERS 
(  Me  t  er  s  ) 

l  4 3  W  »l  (  I  4  .  OF  -  04  I 


•  D 1 F  FERENC.F  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAIUFS  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  l  1  TMf  R  THF 
ABOVF  WEIGHTED  COMPOSITE  VALUE  OR  MFASURF MF NT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VAlUFS  ARE 
l  ISTED  IN  PERCENT  DIFFFRENCF  AND  ARF  -♦or--; 


GRAD. RICH.  Z/L 
NO, AT  GMH  AT  1  OH 


MOMENTUM  l AT. ME AT 
FLUX  FLUX 


SEN. HEAT 
FLUX 


SKY  RAD. 
FLUX 


TOTAL  HFAT  BOWEN 
FLUX  RATIO 


FRUIT ION 
VF  LOCI1Y 


SCL  SPF  r 
HUM  1 1)1  T  Y 


SCI  POl 
TEMP 


ROUGH. 
I E  NG  1  F 


DRAG 

I.OEF 


36X  37X  4?X 


6X  I43X 


OX  8X  1 96X  21 X  25X  T34X  48X  391 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  HICPOMF  TFC1R01  OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AT  MOSPHF  R IC  RESEARCH  STATION 
SAN  NICOLAS  ISIAND,  CAIIF0RN1A 

"  »  «  *  MICR OMETFfjRDL OGICAL  DATA  »  «  «  * 


RUN  NUM&t  P  : 

79050H14C0 

PRINT  DATE: 

11  JUN  1980 

START  TIME: 

14:  0:40  PSI 

DATA  SAMPLING  RATE  (ALL  CHANNFLS ) :  6/Min 

END  TIME 

14:30:50  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

B  Miy  1979  (DAY  12:1) 

NOMENCLATURE : 

1 -UPPER  LEVE 

i  ,  2=3  OWER 

LEVEL 

1  ANAI  uc  CHANNEL  RAW  DATA  (AVERAGE  VDC ) 

No  .  OC 

Nc  .  01 

No  .  U2 

No  .03 

No  .  04 

Nc  .  05 

No  .06 

No  .  07 

No  .  08 

No  .  09 

V II  T.8U  A 

IF  MP  .STRUC  .  1 

ffchP .STRUC . 

2  DEM  POINT  l 

DFU  P0TNT2 

WIND  SPEED 1 

WIND  SPEED2 

PAR .PRES. 2 

SKY  RAD. 

WIND  DIR  . 

6-205 

P  .  rci 

0 .001 

4.430 

4 . 536 

9.095 

8.314 

4.614 

5.937 

5.074 

Nj.M 

No  .  1  1 

No  .  12 

No  .  13 

No  .  1  4 

No  .  15 

No  .  16 

No  .17 

uilk  ur  i em 

!•  A'.  EREQUi  NCY 

AC  Vfl!  I  AGE 

MANUAI  FLAC 

71  RD  RTF  . 

SPARE  A 

SPARE  B 

VOLT.REr.B 

4 . 23V 

1 . 934 

7 . 547 

o .  om 

II  .  1)  0  1 

0.301 

0.301 

6 . 205 

»  DIGITAL  CHA 

NNFL  RAM  DATA  < 

C  .7  RAGF  )  : 

ESCARPMFNT  DATA,  FIFLD  CAI 

IBRATION  AND 

WTND  SPEED  EE 

ICARPMENT  CORRECTIONS: 

No  .  I 

No  .  2 

UPWIND  NFAR 

UPWIND  LAND 

DP  IF  CAL 

DP7FCAL 

WTBFCAL 

wsiec: 

WS2EC 

AIR  TF'MP.l 

AIR  TEMP. 2 

HE  IGHT/t  ENGTH 

P ATH( Meter* ) 

(Vo  1  ts> 

(Volts) 

(Veits) 

(Coeff  ) 

(Cceff . ) 

1411 

1471  178648 

0.103 

1  41 

-  0 . 0  06 

0  .  050 

0.000 

0  992 

0.952 

*  SYSTEM  NOUS 

ITKFI.P  INC  PAKAME 

TEE’S  I R  ANSI 

ATE  D  INTO  ENCIi 

MFERTNG  UNITS: 

MAN!  'Al  r  1  AC 

ERROR  CUIlNT 

DATA  DA’.E 

VOLT  RF  r  DF  V 

VOLT. RFC . DhV 

7FRO  REF  .  Dl.  V 

AC  VOLT. FLUX 

AC  FREQ.fl. 

UK  AC  VOLTAGE 

AC  FREQUENCY 

(No ,  <5can*»  * 

(No  ,  scans  > 

(No  . ^can*.  > 

A(  No  ,  >  .  OOf.V) 

B  (Nc  .  > . 005V) 

(No . > . 002V) 

(No . >5V> 

(Nc  .  > IHr ) 

(VAC) 

(Hz  ) 

!) 

9 

180 

0 

0 

0 

3 

0 

115.5 

59.93 

*  OBSERVED  MICROMETfOROI  OGICAl  PARAMETERS  (INCIUDINC 

THF  ABOVE  CAI  , 

.  AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

ATS  TiMP.I 

MIND  S'FFDl 

DEM  POINT j 

TF MP .S1RUC . 1 

WIND  DIR . 

BAR . PRFS . 1 

SKY  RAD- 

BULK  WT  TFMP 

Ht  AN  AIR  TEMP 

(CelsivO 

<  Meter/sec ) 

(Celsius) 

<Kel  .  *M  -•»/.*> 

( Deq  True) 

(Millibar) 

(Wat  t/«2 > 

(Celsius  > 

(Kelvin) 

1  7 . 5) 39 

17.46 

6.15 

Nl)  DATA 

317.5 

1009.00 

8 . 2t!E  0  2 

1 3 . 873 

286.012 

AIR  TEMP. 2 

WIND  BPFFD2 

DEW  POINT? 

TFMP. STRUC. 2 

TTDF  TABLE 

BAR .PRES, 2 

(Cels  i  us) 

(Meter/jec ) 

<  Cel*  <.  «i*  > 

(Kel . xM-7/3) 

(Meter  hSL  > 

(Millibar  ) 

1 2 . 865 

15.41 

6 . 4f 

NO  DATA 

-0 . 46 

1010.10 

»  CAL  Cl  M  ATED 

MICROMFTEi  TROLOi; 

;ICAL  PARAMETERS: 

HE  I CH  r  ,  z l 

POI .TEMP . 1 

VTR  .  TEMP  l 

V.POT . TEMP . t 

ABS .HUMID. 1 

REL .HUMID. 1 

SPEC. HUMID. 1 

VAP  .PRES. 1 

S. VAP .PRES.  1 

REF. INDEX  1 

(Met > 

(nelsiuti) 

(Celsi  ii*) 

(Celsius) 

(Kq/«3> 

(Percent  > 

(Kg/Kq) 

(Mil  1 ibar ) 

(Millibar) 

(Kel . xM-2/3  > 

t  A .  35 

13.019 

13.830 

14.030 

7. 123F-03 

63.74 

5 . 816E-0  3 

9 ,401 

14.750 

NO  DATA 

HEIGHT ,  72 

PUT  .  TEMP  7 

vir  .  imp  2 

V.POT .TEMP .2 

ABS . HUM TO .2 

RE. L  .HUMID  .  2 

SPEC  .HUMID. 2 

VAP .PRES. 2 

S  .  VAP  PRES.? 

REF.  INDEX  2 

(Meters ) 

(Celsius) 

(Cel  s' us  > 

(Celsius) 

(Kq/n3) 

(Percent ) 

(Kq/Kq ) 

(Millibar ) 

(Millibar) 

(Kel . xM-2/3) 

v .  ;*  >i 

1  7 . 75f, 

13.894 

1 3 . 9H5 

7.25VF-03 

64. 7B 

5.921F-03 

9 . 582 

14.791 

NO  DATA 

*  CONTINUi  !)  Br't  nil 


RUN  NUMBFR 
START  TIME 
START  DATE 


7705001400 
14;  0:40  PST 
8  May  1779  (DAY  !?8> 


MAR  T  NE  SURFACE  t  AYER 
NRL  MTCROMETEOROi  OGY 
SAN  NTCOIAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNF  LS ) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  l "UPPER  LEVEL,  2-LOUER  LEVEL 


*  PROFILE  CAl.ClH  ATI0N3  BASED  ON  ABOVE  OBSERVF  D  AND  CAL CULATFD  VALUES  (BUSINGFR  ,1973)  i 


STAB r I  ITY 


FLUX  PARAMETFXS 
( *  -  UP , - "DOWN  1 


SCALING  PARAMFTFRS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (♦-INCR.UITH  HEIGHT) 


CRAD. RICHARDSON  NUMBER  MOMr  N  TUM  FLUX 

<  +-5ublP, --Unstable)  (Nr/r«2> 

0,005  AT  GMH  - l . 67F  U0 


FRICTION  VFLOCITY 
(Meters/sec  > 

1 . I5IF  00 


CFNERAI.  FORM :  DN/D7  = 

I (N1-N2) ]/[Ln(Zl/72)« 
<  Z1  *Z2  >  1  "" 


GENERA!  FORM : 'N'SLOPE* 

I (LnZl-PSI )-(lnZ2-PSl ) 1/ 
INI -N2 1 


GEOMETRIC  ML  AN  HF  IGHT 
'Meter )  CMH«(ZI»7?>l/2 
j  12.97 

//I  AT  GMH 

0  ,  006 

’  I  '!  H.  B‘  TtKS 

>  I  o 

•  I  .  H*l  / 

|  ft\  AT  /.' 

)■  " 

Ml  IN  IN  TlHIKHUV  LINGIH 

.  u-7F  03 


HUMIDITY  FLUX 
(Kq/sec  «•?> 

1  I 2F-04 

LOT .HEAT  FI  MX 
<Watrs/n?> 

2.7.SE  02 

S>  N  .  HEAT  F  I  MX 
(Uatt*/n2> 

6  8 1  E  0  1 

SKY  AND  SOLAR  HE A I  FlUX 
(Ua»  »*/*.’> 

B.2HI  02 

TOTAI  HEAT  BUDOT  T  FLUX 
( u  a r ts/«2> 

-6.20E  02 


SCALING  SPFC.HUMD. 

( Kq/Kq  ) 

-7.932F-05 


SCAt  INC  POT  .  TEMP  . 
(Kel vin) 

4.782E-02 


ROUGHNESS  LENGTH 
(  Met  *r  «  ) 

3  637E-03 


DRAC  COEF  AT  10  MFTERS 
( l>iiten*ionle<*0 
4  .  B14E  03 


N--UTND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  2.2OE-01 


N-SPEC. HUMIDITY  (Kg/Kq) 
Z *HF  IGHT  (Meters  > 

DSH/D7 «  -1,1 PF -03 


N"POT . TFMP , (Kelvin) 
Z-HF IGHT  (Meters) 
DPT7DZ"  7.C9C-03 


N»WIND  SPEED  (M/**»c> 

Z '-HEIGHT  (M)  Ve-  t  .Am 
PSI"PStl 

WS  SLOPE"  3.48E-01 

N*SPEC. HUMIDITY  (Kg/Kg) 
Z»HE IGH1  <M>  Vert  A«i % 
PSI "PSI2 

3H  SLOPE  *  -  6  8 1 E  0  3 

N=POT . TEMP  (Kelvin) 

Z*  HE  IGHT  (M)  Ve'-t  .  Ails 
PSI-PSI2 

PTK  SLOPE 3  1  l  3E  01 

N*LnTEMP  .  STRUC  .  (K*H-2/3> 
7 "HEIGHT  (M)  Ver  t  A«  it. 
PSI "NONE 

CT2  SLOPE“NO  DATA 


I  ’>  i  I  A 1  /i 
L  ’.U  A  r  /;*• 
E  12  AT  /I  * 

»M2  A 1  r. 


U  .  0  47511 0 
3 . 02 13 SB 
0 . 05  74  33 
II .  02M795 


■  L.1  NL  HAL  (.'INSTANTS 


BUWFN  PATIO 
(no  units) 

-  0 . 247 


MISCELLANEOUS 


VON  K ARMAN 

’ RAVITAT ION 

PROF ILT 

PROF  11  E 

Bill  K 

BULK 

CONSTANT 

Af'CElf  RAI  ION 

TUR  PRANDTL 

TUR .SCHMIDT 

SEN  HFAT 

MOISTURE 

(  No  if  1 1  l  » ».  ) 

(M/’.er  7) 

NUMPF  9 

NUMBFR 

TRANUF.CllEf  . 

TKANSF .COFF 

0 . 4 

9  795V 

0 . 74 

0.74 

0 . 92F  -03 

t . 3?E  -  0  3 

AIR  DENSITY 

(Kq/n3> 

1 • 2254 


•  Cl  NERAL  NO rt  i : 
NON). 


AIR  SPECIFIC  HEAT 
( Heal ./Kg  Kel . > 
2.4127E  02 


MATER  LAT.MEAT  VAP . 
( I Tc  a  1  ./Kg) 

S.9005E  05 


CONTINUi  I>  ON  NT  XT  PAG' 
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RUN  NUMBER 
START  TlilF 
START  DATE 


79Q5081400 
14:  Q:40  PST 
ft  May  197V  (DAY  ISA) 


MARINE  SURFACF  LAYFR 
NRL  HTCRfTMLTE.nROl.OCY 
SAN  NICOLAS  ISLAND,  CAL 


ESTIMATED  MICRUMF  TEOROLOG  ICAl.  PARAMETERS  AT  T  F  N  METERS: 


AIR  TFMP. 
(Cal at u*  > 
12 . 86? 

HEIGHT 
<  M#  ter a ) 

10.00 


WIND  SPEED 
(.T«t»r/wc  > 
15.66 

POT.TFMP. 
(Celai us) 
12.960 


DFW  POINT 
(Celsius) 
6.37 

VIR . TFMP . 
(Celsius) 
13.889 


V. POT. TEMP . 

(Celsius) 

13.9R7 


PRINT  DATE:  It  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES. 
<K*I . xM-2/3)  (Millibar) 
NO  DATA  1010.01 


BULK  WT  TFMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.873  -1.012 


ABS. HUMID. 

(Kg/*3> 

7.243E-03 


RFL .HUMID. 
(Percent  > 
64.66 


SPEC. HUMID. 
(Kg/Kg) 
5.908E-03 


POT-WT  TEMP 

(Kelvin) 

-0.914 

VAP .PRES. 
(Mil  libers) 
9.560 


BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  HFTERS  (FRIEHF  ET  AL.1978); 


INFERRED 

STABILITY 


FI.UX  PARAMETERS 
(♦-UP  ,— DOWN) 


INFFRRED 

SCALING  PARAMFIERS 


VIR-UT  TEHP 
(Kelvin) 
0.016 

S.VAP  .PRES . 
(Millibars) 
1 4 , 786 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V.POT-WT  TEMP 
(Kelvin ) 

0.114 

REF. INDEX 
(Kel . »H-2/3) 
NO  DATA 


MISCELLANEOUS 


CRAD. RICHARDSON  NUMBER 
(+*-S  table,  —  Unstable) 
■0.008  AT  CMH 

GEOMETRIC  HEAN  HEIGHT 
(Meter)  CMH-( Zl«72> 1/2 
12.99 

Z/L  AT  GMH 
-0.010 

Z/L  AT  10  METFRS 
-0 . 008 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

-1 .  235E  03 


MOMENTUM  FLUX 
(Nt/«2> 

-5. 0CE-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

9.71E-05 

LAT.HEAT  FLUX 
( Wat  ts/«2  > 

2.40E  02 

SFN . HEAT  FLUX 
(Wat  ts/n2) 

1.88F  01 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  t»/«2 ) 

-8.28E  02 

TOTAL  HEAT  BUDGET  FLUX 
< Wat  ts/«2> 

-5.69E  02 


FRICTION  VELOCITY 
( Metera/sec ) 

6 , 388E-01 

SCALING  SPF.C. HUMID. 
(Kg/Kg> 

-1 .240F-04 

SCALING  POT. TEMP. 

(Kel vin ) 

-2 . 374F-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 065E-03 

DRAG  COEF.AT  10  MFTFRS 
(Dimensionless) 

1 .664E-03 


WITH  LONG.  VELOCITY 
(Meter ?/sec2  > 

-4 . 080E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
9.707E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec  > 

1 . 51 6E-02 


AIR  DENSITY 
( Kg/n-3  > 

1 .2258 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel. ) 

2 ,41 POE  02 

WATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

5.9004E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.814 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1  .  194E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar) 

1011.21 


BOWEN  RATIO 
(no  units) 

0  .  078 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


CRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

58  X 

60% 

51% 

105% 

41% 

5% 

25% 

146% 

26% 

79% 

16% 

46% 

51% 

185% 

1 85% 

46% 

37X 

113% 

5% 

9% 

149% 

23% 

60% 

1  36% 

43% 

40% 

CONTINUED  BFLOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


79050R14CC 
14  :  0:40  Pf»T 
B  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEDaOtOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERAGING  PERIOD:  3C  Min 


COMPOSITE  PROFILE  AND  FIJI  K  AERODYNAMIC  DERIVFD  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  ] : 

FLUX  P ARAMETFRS 

STABILITY  (♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD . RICHARDSON  NUMBFR 

( ♦-Stable, - -Una tab ItO 
n  ,  002  10.021  AT  GMH 

GEOMETRIC  MEAN  HFIGHT 

(Meter)  CMH  =  <  7T  *Z2) 1/2 
12.99 

Z/L  AT  GMH 

0.002  10.021 

Z/L  AT  10  METFRS 

0.002  10.021 

MONIN-OBUKHQV  LENGTH 

(Metera) 

5.691E  03 


MOMFNTUM  FLUX 
(Nt/n2> 

-1  .  03E  00  I6.0F-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

1.01F-04  CR.0F-061 

LAT.HEAT  FLUX 
(Wat  ta/«2) 

2.49E  02  C2.0E+011 

SEN . HFAT  FLUX 
(Watta/«2> 

-4.48F  01  I3.0E+001 

SKY  AND  SOI  AR  HEAT  FLUX 
(Watta/«2> 

-B.28E  0?  (?.OE*0tl 

TOTAL  HFAT  BUDGET  FLUX 
<W«tfs/nP) 

5.03F  02  f  3  OF  »01  1 

BOWEN  RATIO 
(no  units  ) 

-n  006  lo.npi 


FRICTION  VELOCITY 
( Meter  a/sec ) 

8.810E-01  I6.0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

*•  1  .  0 4 OF  - 94  [  3 . 0E-05 1 

SCALING  POT.TFMP. 
(Kelvin ) 

4.041E-G?  1 2 . OE-02 ] 

ROUGHNFSS  LENGTH 
( Meter*  > 

2.313E-03  ( 6 , 0E-031 

DRAG  COFF.AT  10  MFTFRS 
(Me ter  a) 

3.G46F.-UJ  l  4  ,  OE-04  ] 


DIFFERENCE  BETWEEN  THF  PRO!  ILF  AND  BULK  AERODYNAMIC  DERIVED  PARAMETFR  VALUES  AS  COMPUTFD  VTA  THE  STANDARD  DEVIATION  FROM  EITHER  INT¬ 


APQVF  WEIGHT? D  COMPOSITE  VAUIF  UP  MF ASIIRFMFNT  UNCERTAINTY  VAI  UT  (UMITH  F  VFR  ABSOL  UTF  VALUE 
l  f'iTED  IN  PERCENT  DIFFERENCE  AND  ARE 

IS  LARGER) 

.  ALL  VALUES 

ARE 

GRAD  RICH 

//I 

HOMf  NTLIM 

LAT  HFAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HFAT  BOWEN 

FRICTION 

SCL . SPFC 

SCL .POT 

ROUGH. 

DR  AC 

NO  AT  GMH 

AT  1  OM 

f  U1X 

FI  UX 

FI  UK 

r  1  UX 

mix  RATIO 

VELOCITY 

HUMIDITY 

TEMP 

LENGTH 

COEF 

35% 

36% 

54% 

8% 

107% 

0% 

3%  1 09% 

29% 

22% 

113% 

56% 

s?x 

END  OF  DATA  RUN 
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MARINE  SURFACE  I  AYER  MICROMF If OROL  QGICAL  EXPERIMENT 

NAVAL  RF'IF ARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RFSFARCH  STATION 
SAN  N  ]  COLAS  IS)  AND,  CALIFORNIA 

«  *  «  »  MICROMETF.OROI  OGICAL  DATA  *  *  «  * 


RUN  NUMBER 
START  TIME 
END  TIhF 
START  DATF 


7905081 43C 
14:31;  0  PSf 
15:  1:10  PST 
B  May  1979  (DAY  1 38) 


PRINT  DATE:  11  JUN  19RC 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  M:n 

NOME  NCi  AT  URE  :  1  =UPPER  LEVEI  ,  2*IOUER  LEVEL 


ANALOG  CHANNEL  RAW  DATA  ( AVFRAGF  VDC)  : 


No. OP  Nc.Ot  No. OP  No. 03 

VOM.RFF.A  TFMP.STRlJC.l  Tf  MP  .STRlJC  .2  DF_UPOlNT| 


No . 1 0  No . 1 1  No . 13 

BULK  W  T  T  EMP  AC  FREQUENCY  AC  VOLTAGF 
4.331  3.846  P . 55? 

DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

No . 1  No . 3 

AIR  TEMP  .  1  AIR  TErlP.P 

1411  12B46?  1421  13.B619 


No  .  IT 

MANUAI  FLAG 
0 . 0(1 1 


No  .04 

DEW  POINT? 
4.5SC 

No.  M 
ZERO  RFF  . 
0.001 


UIND  SPFFD1 
8.  B90 

No  .  15 
SPARF  A 
0.001 


No  .  06 

UTND  SPEED? 
8.095 

Nt>  .  16 
SPARF  B 
0.001 


Nc  .  07 

BAR .PRES. ? 
4.61? 

No  .  17 

VOLT. REF. B 


No  .00 
SKY  RAD. 
5. 3  47 


F5CARPMENT  DATA,  FIFLD  CALIBRATION  AND  UIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NEAR  I  IP  UTND  LAND 
HEIGH T /LENGTH  PA! H < Meters > 
0.183  135 


DP1FCAL 
( Vo  1 ts> 
-0 . 308 


DP  PETAL 
(Vo  J  Is  > 
•  0 . 050 


UT  BE  CAL 
(Volts) 
0  .  000 


ur.ii  r: 
(Coeff . 
0 .993 


*  SYSTEM  HOUSEKE  EP  I  NC  PARAMETERS  TRANSI  AT  t- 1>  INTO  FNGTNFFRINC  UNITS: 


MANUAL  FI  AG 
( No . scans > 


ERROR  COUNT 
(No . scans) 


DATA  BASE 
(Nc .scans) 
180 


VOI.T  .RFF  .DEV  VOLT.  REF.  OF  V  ZERO  REF.DFV  AC  VOLT.  FLUX  AC  ERFQ.FLUX  AC  VOLTAGE 
A( No . ) . 005V)  B (No , > . 005V)  (No.).00?V)  (Nn.)5V)  (No.)iH/)  (VAC) 

0  0  o  n  0  115.5 


WIND  DIR. 
5 . 078 


UG?EC 
( Ccef f . 
0,9*.? 


AC  FREQUENCY 
(H7  ) 

59.85 


OBSERVED  MI CROME fEOROLOGICAL  PARANFTFRS  (INCLUDING  THE  ABOVE  CAL  .  AND  ESCARPMENT  CGRBfCTIONS)  TRANSLATED  INTU  ENGINEERING  UNITS: 


AIR  ITMP.t 
(Celsius  ) 
13.846 

ATR  TEMP? 
(Celsius) 
12.862 


WINO  SPFFDl 
( Meter /sec ) 
17 . 07 

UIND  SPEtD? 
( Meter /sec ) 
15.0! 


DEW  POINT i 
(Celsius) 


DFU  PIUNT2 
(Celsius) 
6.66 


TFhP.GIRUC.  1 
(Kel . xh-2/3) 
NC)  DATA 

TFMP .STRUC.2 
(Kel . xM-?/3> 
NO  DATA 


CAI  GUI  ATED  MICROMETEmROLOGTCAL  PARAMETERS: 


HE ICH r ,  Z1 
( Me  t*rs) 
18.35 

HEIGHT,  12 

( Meters) 


POT . TEMP . 1 
(Celsius) 

1 3 . 026 

POT. TFMP .3 
(Celsius) 

1 3 . VS? 


VI  R  .  TFMP  .  1 
(Celsi «s) 

1 3 . 883 

VIR. TFMP. 3 

(Celsius) 

13.910 


V. POT. TEMP . 1 
(Celsius) 

14 . 062 


ABS. HUMID. 1 
(Kq/*3) 

7 . 297E-03 


V. POT. TFMP.?  ABS. HUMID. ? 
(Celsius)  (Kq/«3> 

14,000  7.390E-03 


WIND  DIR . 

( Deq . Tr ue ) 
317.7 

TIDE  TABLE 
(Meter  MSL ) 
-0.36 


REL. HUMID. 1 
(Percent ) 
65.  ?7 

REL .HUMID. 2 
(Percen  t ) 
65.96 


SKY  RAD. 
(Uatt/n?) 
-7.4  6F.  0  2 


BAR .PRT3 . 1 
(Mill ibar ) 
1008.98 

BAR  PRFS.2 
(Millibar > 
1010.07 


SPEC. HUMID.  1  VAP.PRES.1 


BULK  UT  TEMP  MEAN  AIR  TEMP 


(Celsi us 
1 3.867 


(Kelvin) 
296. 01 4 


(Kg/Kq  ) 

5 . 95VE-03 


(Millibar) 

9.631 


SPF.C.  HUMID.?  VAP  .  PRFS.2 
(Kq/Kg)  (Millibar) 
6.029F-03  9.755 


S. VAP. PRES, 1  REF. INDEX  1 
(Millibar)  <Kel.xM-?/3> 


S. VAP. PRES. 2  REF. INDEX  3 
(Millibar)  (Kel . xM-?/3> 
1 4.788  NO  DATA 


CONTINUED  BFLOW 


RUN  NUMBER:  V9050H1430 

START  TIME  :  14:3t  :  0  PST 

START  DATF :  8  May  1979  (DAY  1?B> 


MARINE  SURFACE  LAYER 
NRL  MICROMF  TFOROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 

DATA  AVERAGING  PEPIOD:  30  Min 

NOME  NCI  AT  URE  :  UUPPFR  LEVEL,  2=1  OUER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVF  OBSERVFD  AND  CALCULATED  VAI  UFS  ( BUS  I NGER  ,1973)  : 


F.R  AD.  RICHARDSON  NUMBER 
(♦■-Stable, --Unstable) 
0.005  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH  =  ( 7t »Z2 > 1 /? 
12.99 


7/L  AT  GMH 
0  .  007 

Z/L  AT  10  MFTFRS 
0 . 006 

Z/L  AT  Z1 

0.010 

Z/L  AT  Z3 
0 . 005 

MONIN-ORUKMOV  iength 

(Meters ) 

1 . 757E  03 

PSI1  AT  Z I =  -0 . 049098 
PST  1  AT  ZP*  -0.024616 
PSI2  AT  Zl*  -0.066349 
PST2  AT  72-  -  0 . 033265 


«  GENFRAL  CONSTANTS: 


FLUX  PARAMETERS 
<t=UH , --DOUN) 


MOMENTUM  FLUX 
<Nt/*2) 

-1.62E  00 

HUMIDITY  FLUX 
(Kq/sec  r*?> 

8. 43E-05 

LA T .HEAT  FI  MX 
<Watts/n2> 

3.08F  0? 

f>FN  .  HEAT  FI  MX 
( Ua  t  ts/n2) 

-7.87E  01 

SKY  AND  SOLAR  HF AT  FLUX 
( Ua  1 1  s/m? ) 

7. 46E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Ua  »  ts/n?) 

-6.16E  03 


SCALING  PARAMETERS 


FkICTTON  VLLOCITY 
(Meters/sec ) 

1 . 151E  00 

SCALING  SPFC.HUMD. 
(Kq/Kg) 


SCALING  POT.  TEMP. 
(Kelvin) 

5 . 527E-92 


ROUGHNESS  LENGTH 
(Meters) 
3.637F-03 


DRAG  COPF .  AT  10  METERS 
(I)  mens  t on  less) 

5.  OSH  03 


PARTIAL  DERIVATIVES 


GENFRAL  FORM : DN/DZ= 

T ( N 1 -N2 > l/ll n(Zl  /Z2>* 
(Zl «Z2> 1 /21 

N-UIND  SPFF.D  (M/sec  > 
Z-HEICHT  (Meters) 
DWS/D7=  2.39F.-01 


N-SPEC. HUMIDITY  (Kq/Kq) 
7- HEIGHT  (Meters) 
DSH/DZ-  '9.921  -06 


N=POT . TEMP . (Kelvin) 
Z- HEIGHT  (Meters) 
DPT/DZ*  B.25E-03 


PROFILE  SLOPES 
MNCR  .UITM  HEIGHT  ) 


GENFRAL  FORM:  'N'SLOPE= 
l  (I  nZl  -  PSI )  -  (  L  nZ?-  P‘»  I  >  1/ 
I N l -N2 1 

N-UIND  SPEED  (M/sec  ) 

Z=HC I GH  T  (M)  Vert. Axis 
PSI*PSI1 

US  SLOPE-  3.48r-01 

N-SPFC . HUMID  1 1 Y  (Kq/Kq) 

1  = HF I GH  T  ( M)  Vert  Axis 
PSI^PSTP 

CH  SLOPE  -  -  9 , 0  4f.  0  3 

N- POT . TEMP . (Kelvin) 

7 1  HE  I GH  T  (h)  Ver  t  .Axis 
PS1-PS12 

PTK  SL APE r-  V.78F  0  0 

N*LnTEMF .STRUC  (KxM-?/3> 
7aHEIGHT  <  M  )  Vert. Ax  is 
PSI =NONE 

CT?  SLOPE -NO  DATA 


BOUFN  RATIO 
(no  units) 
-0 . 370 


VON  KARMAN  GRAVITATION  PROFILF  PROF  M.  F  BULK  BULK 

CONSTANT  ACCELFRATION  TUR.PRANDTL  TUR. SCHMIDT  SEN  HEAT  MOISTURE 

(No  units)  (M/sec  3)  NIINBFR  NUMBER  TRANSF.CT1EF.  TRANSF.COFF. 

04  9.7959  0.74  0.74  0.93F-03  1.3PF-03 


•  f.E  NEPAL  NOT)  G : 

Accuracy  Imitation  exceeded  for  Measurement 
Computation  executed  by  insertion  of: 

SHI  SH3*  ♦/-  ORf -3  Kq/Kq. 


•  CONTINUED  ON  Nfxf  PAGF 


of  Profile  Slope  and/or  Partial  Derivative. 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/m3) 

1  .2253 

AIR  SPECIFIC  HEAT 
( ITcal  . /Kg  Kel . > 
P.4I37E  02 

UATER  LAT.HEAT  VAP. 
( ITc  a  1  ,  /Kq  ) 

3.9004E  05 
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RUN  NUHBFR:  7905081430  NARINE  5URFACF  LAYER 

STAR  1  TINE:  14:11;  0  PST  NRL  NICROMETEOROLOGY 

START  DATE ;  0  May  1979  (DAY  128)  SAN  NICOLAS  ISLAND,  CAL 

ESTIMATED  MICROME1 EOROLOCICAL  PARAMETERS  AT  TEN  METERS; 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNt  IS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 
(Cel*ius> 
12.660 


WIND  SPEED  DEW  POINT 
<rteter/*ec)  (Celsius) 
15.26  6.64 


TEMP.STRUC. 

<  Kel . iM-2/3  > 
NO  DATA 


PAR. PRES. 
(Millibar ) 
1009.90 


PUL  K  WT  TEMP 
(Celsi us) 
13.867 


AIR-UT  TEMP 
(Kelvin) 

-1  .  007 


POT-WT  TEMP 
(Kelvin  > 
-0.909 


V1R-WT  TEMP 
(Kelvin) 

0  .  040 


v.  pot-wt  TEMP 

(Kelvin) 

0  138 


HEIGHT 

POT . TEMP . 

VIR. TEMP. 

V.POT. TEMP. 

ABS. HUMID. 

(Meter*) 

(Cel*ius> 

(Celsius) 

(Celsius) 

(Kg/«3> 

10.00 

12.9S0 

13.907 

14.005 

7. J7VE-Q3 

REL.HUMTD, 

SPFC. HUMID. 

VAP . PRES . 

S.VAP . PRES  • 

REF. INDEX 

(Percent  > 

(Kg/Kg) 

(Mill ibars) 

(Millibars) 

(Kel  . «N-2/3  > 

65,88 

6. 020E-03 

9.740 

14.7B4 

NO  DAI  A 

BUI K  AERODYNAMIC  CALCUfATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MF  TFRS  (FRIEHF  ET  AL.1970): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦*5 table, --Unstable) 

-  0 . 00?  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH«(Zl*Z2>l/2 
12.99  • 

Z/L  AT  GMH 

-o.oiv 

2/1  AT  10  METERS 
-0 . 009 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 . I 64E  03 


FLUX  PARAMFTFRS 
(♦-UP ,-*DOUN) 


MOMENTUM  FLUX 
(Nt/«2> 

-4.67E-0I 

HUMIDITY  FI  UX 

(Kg/sec  n2> 

9.  I7E-05 

LAT.HFAT  FLUX 
(Watt*/ «2> 

2.27E  02 

SIN. HEAT  FLUX 
(Wat  t*/«2> 

I . 83F  0 1 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  ts/n2 ) 

-7.46E  02 


INFERRED 

SCALINC  PARAMETERS 


FRICTION  VELOCITY 
<  Meter  s/sec ) 

6. 175E-01 

SCALING  SPEC. HUMID. 

( Kq /Kg > 

-1 .217F  04 

SCAL INC  POT .TEMP . 
(Kelvin) 

-? . 391 E-0? 

ROUGHNESS  LENCTH 
(Meters) 

9.587F-04 

DRAG  COFF.AT  10  METERS 
(Dimensionless) 

1 .637F-03 


INFERRED  MEAN  VERTICAL 
VFIOCITY  COVARIANCE 


WITH  LONG.  VFLOCITY 

(Meter?/sec2> 

-3.813E-01 

WITH  APS.  HUMIDITY 
(Meter  Kg/sec  «3> 
9.175E-05 

with  PDT .TFMPFRATURE 
(Meter  Kel  .  /sec  > 

I . 477E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3) 

1 . 2257 

AIR  5PFC1FIC  HEAT 
( ITcal . /Kg  Kel  > 
2.4I30E  02 

WATER  LAT.HEAT  VAP 
(ITcal. /Kq) 

5.9004E  05 

VAP. PRES. AT  WT  LEVEL 
(Hi  1  libar ) 

15. 807 

AB5. HUMID. AT  WT  LEVEL 
(Kq/«3) 

1  .  t93E-02 


TOTAL  HEAT  BUDGET  FLUX 
(Warts/»2> 

-3.01E  02 


BAR. PRES. AT  WT  LFVEL 
(Millibar ) 

1011.10 


BOWEN  RATIO 
(no  units) 

0 . 081 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARF  BUI  K  AFRODYNAhlC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-"; 


GRAD. RICH.  Z/L 


MOMENTUM  LAT.HEAT  SEN. HEAT  SKY  RAD-  TOTAL  HEAT  BOWEN  FRICTION  SCLSPEC  SCL.POT. 


NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VFL  OCITY 

HUMIDITY 

1E  MP  . 

LENGTH 

COEF 

54X 

37% 

50X 

I20X 

39% 

5% 

26% 

166% 

25% 

103% 

14% 

45% 

50% 

1851: 

185% 

46% 

37% 

1 13% 

5% 

9% 

i  50% 

21% 

60% 

136% 

43% 

40% 

CONTINUFD  6FLOU 


RUN  NUHBFR: 
START  TIME: 
START  DATE: 


7 905001430 
1 4 ; 31 »  0  PST 
0  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  RAT E  (AIL  CHANNt!  S>:  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAHETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 

FLUX  PARAMETERS 

STABILITY  (♦■UP,—  DOWN)  SCALING  PARAMETERS 


GRAD .  R ICHARD5QN  NUftBCR 
( testable, --Unstable ) 
0.002  (0.0?)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(ZI »Z2) 1 /? 
12.9? 

Z/L  AT  GMH 
0.003  (0.0?) 

Z/L  AT  10  METERS 

0.002  10.021 

MON IN-OBUKHOV  LENGTH 
(Meter*) 

4.329E  03 


HOHFNTUH  FLUX 
(Mt/«2) 

-1  .  02E  00  (6. 0F.-021 

HUMIDITY  FLUX 
(Kg/*ec  »2> 

9.01E-05  (a.OE-361 

LAT.HFAT  FLUX 
(Wat  ts/«2) 

2.23E  02  ( 2 , 0E*0 1 1 

SEN.  HEAT  FlUX 
( Wa  1 1 */m2 ) 

-5.40E  01  (3.0E+001 

SKY  AND  SOLAR  Hf AT  FLUX 
(Wat  ts /n2 ) 

-7.46E  02  12. 0E*01 ) 

TOTAL  HEAT  BUDGET  FLUX 

<Watt*/«2> 

-5.31E  02  t  3 .  OF. ♦  01  1 

BOWEN  RATIO 
(no  unit*) 

-0,137  TO. 08) 


FRICTION  VFLOCUT 
( Meters/sec  ) 

8.739E-01  (6. OF -021 

SCALING  SPEC. HUM TD. 
(Kg/Kg> 

-9.865E-05  1J.0E-05I 

SCALING  POT. TEMP. 
(Kelvin) 

4.798E-02  (2.0E-0?) 

ROUGHNESS  LENCTH 
(Meters) 

2.270E-03  l 6 , OF -05 1 

DRAG  COcF.AT  10  METERS 
(Meters' 

3  16U  •».(  1 4  .  OE-041 


DIF FERENCF  BETWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  FITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE.  VALUE  IS  I  ARGFR )  .  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦c r-m: 


CRAP. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL.POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

Fl  UX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

CUFF 

39% 

40% 

36% 

3% 

100% 

0% 

12% 

168% 

31% 

32% 

1  06% 

59% 

S4* 

IND  OE  DATA  RUN 


399 


NARINE  SURFACE  LAYER  M1CR0ML IEOROI QGICAL  EXPERIMENT 


NAVAL  RLHF ARCH  lAPURATORY 

A  I MOSPHE'.R ic  physics  branch 
NARINE  ATMOSPHERIC  RF  SEARCH  ST  AT  I  ON 
SAN  N I COLAS  ISLAND,  CAl JFORNIA 

'  ■  *  MICK  ONE  IF  UROLOGICAL  DATA  •  *  •  • 


NUN  NUMBER 

START  I  1ME  . 
INI'  I  I  fit  . 
1,  I  AR  i  DA  I  F  : 


WIT.  OH  1  *,1.0 
I  "» .  1:70  P-.I 
1  :  3 1  :L*li  PS! 

U  H.iy  197V  (DAY  ir»H) 


PRINT  DATE:  11  JUN  t9B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AVERACINC  PERIOD:  30  Min 
NOMENCLATURE  :  1 -UPPER  LEVEL,  2=  l-OWER  LEVEL 


ANA  I  Ul,  t.HANNt  i  KhU  Dh  I A  (  AVERAGE  Vl>(  >  : 


No  .  L  0 
Vi.il.HF 

o  .  205 


A 


NO  .  0  1  NO  .  07  No  .  1)  < 

lthP.MRlir.l  1EHP.5IRUC2  DE  U  POlNlI 
t  .  0  !•  I  0  0  0  1  4 .  577 


No  .  0  A 

DFW  POINTS 
4.  670 


No  .  05 

WIND  SPEFD1 
0.786 


No  .06 

WIND  SPEED2 
8.055 


No  .  07 
BAR .PRES. 2 
4.606 


No  .08 
SKY  RAD. 
4.686 


N  j  .  1  11 


LUwX  wr 

i .  ;nv 


NO  I  I 


No . 1 3  No .  M 


No  .  15 


A(  EM  QUi  N>  Y 

3  Wt, 


At  I  Al'.l 

;i .  mb 


MANUAI  I  LAG 
0.001 


ZERO  REF. 

0.001 


SPARF  A 
0.001 


No  .  16 
SPARE  b 
0.001 


No.  17 

VOLT .REF .8 
6.205 


DU  I  I  Al  l  MfiNNi  L  RAW  DA  I A  (AVlRACf). 


ESI  ARP  ML  N  T  DAI  A , 


FIELD  CALIBRATION  AND 


WIND  SPEED 


ESCARPHEN1  CORRECTIONS: 


No.  I  N..  * 

AIR  ft  Ml*  I  AIR  IFNH  .J 
1411  i:  H0;  7  1  47  I  U’HuVii 


UPWIND  NIAR  UPWIND  I  AND  DP  IF  CAl 
Ml  CGH I  /l  ENClH  PATH  (Meter  * )  (Volts) 
0.1 83  176  -0.008 


DPPFCAL 
(Volts) 
-0 . 050 


WTDFCAL 
(Volts! 
0 . 000 


WS1EC 
(Coeff . ) 
0 .992 


NO  •  09 
WIND  DIR  . 
5.053 


US2EC 
(Coeff . ) 
0.952 


SYS  I EM  HOUSEKEEPING  PAR AMf  1 1  RS  TRANS!  ATE  0  INTO  ENGINEERING  UNITS: 


MANUAI  FLAG  ERROR  CMJNT  DATA  BA’-F 
(No.  st -ns)  (Nc.  scans)  (Nc.  scans) 
0  0  I  HO 


VfN  7.RFF.0FV  VOLT.RFF.DFV  ZFRO  REE  .  Drv 
A  v  No . > . 0  05V )  P ( Nc  .  )  . 0 U5V )  (No.)  002V) 

0  0  0 


AC  VOLT. FLUX  AC  FREQ. FLUX 
(No  .  >5V>  (No  .  MHz  ) 

0  0 


AC  VOLTAGE 
(VAC) 

115.5 


AC  FREQUENCY 
(Hi  > 

59.78 


Lh.StKVED  hiLKUMc  TbORUI  DGTCAI  PAR  AMI  IFRS  <  TNCl  UD1NC  THE  ABUVfc  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1 E  nK . 1 

WIND  ',PTi  Dt 

DEW  POINT  1 

1 E  rip  .  i.  1  RUt .  1 

WIND  DIR. 

BAR . PRES.  1 

SKY  RAD. 

BULK  WT  TFMP 

MEAN  AIR  TEMP 

<  l.el si  us  > 

( Me  te," /sei  ) 

(Celsius) 

(Kel  xM-2/3) 

( Deg .True) 

(Millibar) 

(Watt /n2 ) 

(Celsius) 

(Kelvin) 

17  .Mil  J 

16.87 

7.03 

NO  DATA 

716.8 

1008.89 

-6.53E  02 

1  3 . 875 

285.966 

AIR  TEMP. 2 

WIND  SPE  E  D2 

DEW  POINT 2 

TFMP .STRUC .2 

TIDE  TABLE 

BAR. PRES. 2 

(Cels  t  ur. > 

(i1etfc*r/*e«‘  ) 

(Celsi us) 

(Kel . »M-2/3> 

(Meter  MSL > 

(Millibar ) 

12.80 9 

14.94 

7.2 1 

NO  DAT A 

-0.24 

1 009.99 

CALCUL  AILD 

MICRUMEH  UROLOGICAL  P  ARAME  TERS  : 

HlIGHI ,  71 

PO  T . TEMP . 1 

VI R . TFMP . » 

V. POT. TEMP. 1  ABS.HUMID.1 

REL .HUMID. 1 

SPEC. HUMID, 

1  VAP. PRES. 1 

S. VAP .PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsi us) 

(Celsius) 

(Celsius)  <Kq/«3) 

(Percent) 

(Kq/Kg  ) 

(Mil libar ) 

(Millibar) 

(Kel . kM-2/3 ) 

IU.35 

i ? . 983 

1 3 . 877 

14.057  7 . 568F-03 

67.83 

6. 1BOF-03 

9.987 

14.713 

NO  DATA 

HFICHI,  77 

POT . TTMP .2 

VIR  .Tt MP  .2 

V. POT. TEMP. 2  ABCi .  HUMID  .  2 

REL. HUMID. 2 

SPF.C  .  HUMID. 

2  VAP. PRES. 2 

S .VAP .PRES. 2 

REF. INDEX  2 

(Mr*  ter  S  > 

(Celsius) 

(Celsius) 

(Celsius)  <Kq/«3> 

(Percent  ) 

(Kg/Kg) 

(Mil libar ) 

(hillibar  > 

(Kel .*M-2/3) 

9,71) 

1 7 . 8VV 

13.097 

13.9U7  7.671E  03 

60.70 

6 . 258E-03 

10  . 124 

14.735 

NO  DATA 

CONTINUED  BE l  PW 


RUN  NUMBER: 

79050111 500 

MARINE  SURFACE  LAYER 

START 

T  IMF  : 

15:  1:20  PST 

NRL 

MICROMETEOR  01  OGY 

START 

DATE  ; 

8  May  1979  (DAY  178) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2=LOWER  LEVEL 


PROFILE  CAL CUt AT IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  (BU31NCFR , 1973) : 


ST  AMI  ITY 


C.R AD. RICHARDSON  NUMBER 

(  +  -SUhlp,  -Unstahlo) 
(1.007  AT  GMH 

GHJMETR1C  MEAN  HEIGHT 

(Meter)  GMH  *(ZI»??>1/? 
12.99 

//L  AT  GMH 
(J  .  010 

L/ L  AT  10  ML  TENS 
0  .  007 

Z/L  AT  Z1 
0.013 

//L  AT  72 
0 . 007 

MON  IN  OBIJKHUV  1.FNGIH 

(Meter  *> 

1 .  T64E  03 

PS II  AT  71  -  -0.0  63211 

PS  T 1  AT  77=  -0.031692 

PS  1 2  AT  /1--  -0  085421 

PS  17  AT  72=  -  0  .  Q4;’R27 


FLUX  PARAMETERS 
(♦-UP , --DOWN) 


MOMENTUM  FLUX 
(Nt /*2> 

-I.40E  00 

HUMID  Ilf  FtUX 
( Kq/sec  n?> 

7.7  3F-05 

LA  T  .  HEAT  FLUX 
(Watt  s/«2  ) 

1  .  9  1 F.  02 

i.i  N  .  HEAT  FI  IIX 
(Uatts/n2) 

-8.15E  01 

SKY  AND  SOLAR  HEAT  FLUX 
< Watts/*7> 

6.53E  02 

TOTAI  HEAT  BUDGET  FLUX 
(Wat  !■>/«?  > 

-5.44E  02 

BOWEN  RATIO 
(no  units) 

-0.427 


SCALING  PARAMETERS 


FRICTION  VFLOCITY 
( Meter s/*ec ) 

I.070E  00 

GCAL I NG  SPEC . HUMD . 
(Kg/Kg ) 

-5.897F-05 


SCALING  POT.  TFMP. 
(Kelvin) 

6. 152E  02 


ROUGHNESS  LENGTH 
(Meter*) 
3.435E-03 


DRAG  COEf .  AT  10  MF TERS 
(1)  i  tension les-») 

4.4761  II 3 


PARTIAL  DERIVATIVES 


GFNFRAL  FORM : DN/DZ* 

( ( N 1 -N2) )/[l  n(Zl/Z2>« 
(Z1*Z2)1/21 

N-WIND  SPEED  (M/sec > 
2-MEIGMT  (Meter*) 
DWS/DZ-  2.15E-01 


N-SrEC. HUMIDITY  (Kg/Kg) 
Z “HEIGHT  (Meter*) 
DSH/DZ-  -8.92F-06 


N-POT .TEMP . (Kelvin) 
7-HFIGMT  (Meters) 
DPT/DZ-  9.30E-03 


PROFILE  SLOPES 
(♦-INCR .WITH  HEIGHT) 


GENERAL  FORN:'N'SLOPE« 

I (t  nZl-PSI)-<LnZ2-PSI) )/ 
IN1-N21 

N-WIND  SPEED  (N/sec> 
Z-HEIGHT  <M>  Ver t . An i* 
PSI-PSI1 

WS  SLOPE3  3.74E-01 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  ( M>  Ver  t  Axis 
PSI-PSI2 

SH  SLOPE-  -9.16E  03 

N-POT.TFMP . (Kelvin) 
Z-HEIGHT  <M)  Vert . Atis 
PSI-PSI2 

PTK  SLOPE-  8.79E  00 

N-LnTEHP .STRUC, <KxH-2/3> 
Z-HEIGHT  <M)  Vert. A«is 
PSI-NONE 

CT2  SLOPE-NO  DATA 


GENERAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0  ,  4 


OR AVI  TAT  I  ON 
AC  If  l  F  RAT  H1N 
(M/set  7) 

9 . 7959 


PROFTI  r 
TUR . PRANDTL 
NUMBER 
0 . 74 


PROF  II  E 
TUR .SCHMIDT 
NIIMBF  R 
0.74 


BUI  X  BULK 

SE  N  HE  AT  MOISTURE 

TRANSF.CUFF.  T R ANSF . COEf  . 
0.97F-03  1.32F-03 


AIR  DENSITY 

(Kg7«3) 
l  2252 


Gl  Nt  RAt  NOT)  ): 

At.rwrery  |  mit^iion  exceeded  for  «ea*ureeent  of  Profile  Slope  and/or  Portia)  Derivative, 
tonpu  t#t  i  .in  exec  uteH  by  insertion  of; 


AIR  SPECIFIC  HEAT 
( ITcel . /Kg  Kel . ) 

2  4134E  02 


SMI  SH2 '  ♦/  .081-3  Kg/Kq , 


WATER  LAT , HEAT  VAP 
(ITcel . /Kg) 

5.9007E  05 


CONTINUED  ON  NFXT  PAGF 
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RUN  NUMBER : 

7905081500 

MARINE  SURFACF  LAYFR 

START 

TIME: 

15:  1:20  PUT 

NRL 

MICROMETEOROLOGY 

START 

DATE; 

P  May  1979  (DAY  1?R) 

SAN 

NICOLAS  ISLAND,  CAI 

«  ESTIMATED  MTlRUMETEUROLOGICAL  PARAMETERS  AT  7FN  METERS; 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS  I:  if./Min 
DATA  AVERAGING  PERIOD;  30  Min 


AIR  TEMP. 
(Celsi  us ) 
12.808 


WIND  SPEED  DEW  POINT 
(Meter/sec)  (Celsius) 
15.17  7. IB 


TEMP . STRUC ,  BAR . PRES . 
(Kei . *M-2/3)  (Millibar) 
NO  DATA  1009.89 


BUI  K  WT  TEMP 

(Celsius) 

13.875 


A1R-WT  TEMP 
(Kel u in ) 

-1 . 067 


PUT-WT  TEMP 
(Kelvin  > 
-0.969 


VIR-WT  TEMP 
(Kelvin) 
0.020 


V.POT-UT  TEMP 
( Kel  vm  ) 

0.118 


height 

( Meter  s) 

10.  DO 


PUT.  TEMP  . 

VIR . TEMP . 

V. POT .TEMP . 

ABS. HUMID. 

REL .HUMID, 

SPEC .HUMID . 

VAP  PRES . 

S .VAP .PRES . 

REF. INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/»3> 

(Percent ) 

(Kg/Kg) 

(Millibars) 

(Millibars) 

(Kel . xK-2. 

12.906 

13.8VS 

13.993 

7.657E-03 

68.60 

6 . 249E-03 

10.107 

14.733 

NO  DATA 

*  BUI  K  AERODYNAMIC  CAI  Clll  ATIONS  BASFD  ON  ABOVE  ESTIMATFD  VALUES  AT  TEN  MfTFRS  (FRIEHE  ET  AL.1978): 


INFFRRFD 

STABILITY 


FI  UX  PARAMETERS  INFFRRFD  INFERRED  MEAN  VERTICAL 

(♦=UP .--DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX 

( t-St ab le , --Unstab le >  (Nt/«2> 

Q . 009  AT  QMH  -4.60E-Q1 


FRICTION  VELOCITY 
(Meters/sec  > 

6. 128E-01 


WITH  LONG.  VELOCITY 
(Meter 2/sec2) 

-3 .756E-01 


AIP  DENSITY 
<Kg/*3 ) 

1 . 2256 


GEOMETRIC  MEAN  HEIGHT 
(Meter)  CflH*<Zi  »Z2>l/2 
12.99 


HUMIDITY  FLUX 
(Kg/sec  «2> 

9 . 57E -  05 


SCALING  OPEC. HUMID. 
(Kg/Kg) 

-1 . 1416-04 


WITH  ABB.  HUMIDITY 
(Meter  Kg/sec  r?3) 
8.570E-05 


AIR  SPECIFIC  HEAT 

(ITcal ./Kg  Kel , >  j 

2.41356  02 


2/L  AT  GMH 

-0 ,012 

2/L  AT  10  METERS 
-0 . 009 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 . C82E  03 


LAT.HEAT  FLUX 
(Uatts/n?) 
2.12E  02 


SCALING  POT. TEMP. 
(Kelvin  > 
-2.5336-0? 


WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 
l .552E-02 


WATER  LAT.HEAT  VAP .  j 
(Ileal. /Kg)  *j 
5.9007E  05  1 


SEN. HEAT  Fl  UX 
(Watts/M2> 

1 . 92E  0 1 


ROUGHNESS  LENGTH 
(Meters) 
9.3616-04 


VAP. PRES. AT  WT  LEVEL 
(Mi  1 1 1 bar  ) 

15.814 


SKY  AND  SOLAR  HF AT  FLUX  DRAG  CQFF.AT  10  METERS 
(Watts/n2)  (Dinensionless) 

-A.53E  0?  1.631E-03 


ABS . HUM! 0 . AT  WT  LEVEL 
(Kg/«3) 

1  •  1946-02 


TOTAL  HEAT  BUDGET  FLUX 
( Watt  %/«;?> 

-4.23E  02 


BAR.  PRES.  AT  WT  LEVEL 
(Ml  1 1 ibar > 

1011.09 


BOWEN  RAT  JO 
(no  units.) 

0  .  091 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ART  PROFTIF  FRRDR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUCS .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-*: 


CRAD.RTCH. 
NO. AT  GMH 

Z/L 

A  t  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAl  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL. POT  . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

l.'QEF 

56X 

6CX 

522 

1292 

39X 

5% 

27X 

168% 

26X 

103X 

13X 

46X 

5?X 

1B2X 

182% 

46% 

37X 

1102 

SX 

10X 

147X 

23X 

60% 

133X 

43X 

40X 

«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905CR1500 
15:  1:20  PST 
8  May  1979  (DAY  l?fl) 


MARINE  SURFACE  LAYER 
NRL  MICROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RAIL  (ALL  CHANNELS):  6/Min 
DATA  AVERACINC  PERIOD:  30  Mm 


a  COMPOSITE  PROFtIF.  AND  BUI  K  AERODYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RFSPECTIVE  MEASUREMENT  FRRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRF SPOND7NG  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  ] : 


FLUX  PARAMETFRS 

<  ♦'■UP  ,-«DrjWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦^Stable, -'Unstable) 

0  .  003  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH- <  Z1 *Z2  >1/2 
12.9V 

Z/L  AT  GMH 
0.004  10.02] 

7/L  AT  10  METERS 
0.003  10.021 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

3.088E  03 


MQMFNTUM  FLUX 
(  N  t  / fi2 ) 

-V.OlE-01  16.06-0?) 

HUMIDITY  FI  UX 
(Kq/sec  n?) 

8 . 3 OF -05  te.0E-06] 

LAT.HEAT  FLUX 
(Wat  ts/n2> 

2.07E  02  C2.0F+011 

SfN.HFAT  FLUX 
(Wat  ts/«2> 

-5.51E  01  C3.0E+00] 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ta/«2) 

-6.53E  02  [?.0€*011 

TOTAL  HFAT  BUDGET  FLUX 
(Wat  ts/ri? ) 

4.556  02  (3. 06 ♦Oil 

BOWEN  RATIO 
(no  unit'.) 

-0.150  [0.081 


FRICTION  VELOCITY 
(Meters/ sec ) 

8.266E-01  (6 . QE-021 

SCALING  SPEC. HUM  ID, 

( Kg/Kg  > 

-9.3766-05  13.0E-05J 

SCALING  POT. TEMP. 
(Kelvin) 

5 . 393E-02  12 . QF-02  I 

ROUGHNESS  LENCTH 
( Meters) 

2 . 141E-03  16.0E-051 

DRAG  COFF.AT  10  MFTERS 
( Meters) 

2.863F-03  I4.0E-041 


a  D f EFERENGF  BFTWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  'ARAMETEft  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  TROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 


LISTED  IN 

GRAD. RICH 

PERCENT  DIFFERENCE  AND 

Z/l  MOMENTUM 

ARF  ■♦or' 

LAT.HEAT 

SFN.HFAT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL . SPFC 

SCL  .POT  . 

ROUGH . 

DRhC 

NO, AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COE  F 

4SX 

46X 

52X 

6X 

ion 

OX 

15X 

172X 

28  X 

SOX 

104X 

58X 

SOX 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MlCRQMF TEORQl OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
A I HOSP  HER  I C  PHYSICS  BRANCH 
MARINE  ATMOSPHFRIC  RFSEARCH  STATION 
SAN  NICOLAS  ISIAND,  CALIFORNIA 

*  *  *  *  M  7  CRONE  TEQROi.  OGICAL  DATA  *  #  *  * 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905081550 
15:31:30  PST 
16:  1:40  PST 
8  May  197V  (DAY  !28> 


ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC): 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  din 
NOMENCLATURE :  1 -UPPER  LEVEL,  2-LOWER  LEVEL 


No  .00 

VOLT .REF. A 
6.205 


No. 01  No. 02  No . 03 

TEMP. STRUC. 1  TFMP.S1RUC.2  DEW  POINTI 
0.001  0.001  4.520 


No  .  04 

DE  U  P0INI2 
4.606 


No  .  05 

WIND  SPEED 1 
9.647 


No  .  06 

WIND  SPEFD? 
V.  0  j2 


Nt . 07  Nc . 08 

BAR .PRFS.2  SK  Y  RAD 
4.597  4  07V 


No. 10  No. 11  No. 12 

BULK  UT  1EMP  AC  FRFQUFNCY  AC  VOi  TAGF 
4.220  3.796  2.508 


No. 13  No  .  14 

MANUAl  FLAG  7ER0  REF . 
0.001  0.001 


No  .  15 
SPARF  A 
0.001 


N#  ,  1  6 
SPARE  H 
0.001 


No  17 

VOi  T  REF  .  K 
6.205 


DICITAL  CHANNEL  RAW  DATA  (AVERAGE): 


FSCARPNENT  DATA, 


FIELD  CAt  I  BRAT  ION  AND 


WIND  SPEED  ESCARPMENT 


CORRECTIONS : 


No . 1  No.? 

AIR  TEMP . 1  AIR  TEMP.? 
1411  128323  1421  127993 


UPWIND  NEAR  IJPUIND  LAND  DP1FCAL 
HEIGHT/LENCTH  PATH<Mete.”s>  (Volts) 
0.181  117  -0.008 


DP2FCAL 
(Volts) 
-  0 . 050 


W1BFCAL 

(Volts) 

0.000 


UblEC 
(Cceff  .  > 
U  .992 


No  .  09 
WIND  DIR 
5.13b 


WS2EC 
( Ccel'f  .  ) 
0.95? 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSl ATED  INTO  ENCINFERINC  UNITS: 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 
0  0  180 


VOLT. REF. DF.V  VfHT.RfcF.DfV  ZFRO  RFF.BEV  AC  VOLT. FLUX 
A(No . > . 005V)  B(No , > . 005V)  (Nc,).002V)  <No>5V) 

oooo 


AC  FREQ. FLUX 
(No . >lHz) 

0 


AC  VOLTAGE 
(VAC  > 

115.5 


AC  FREQUENCY 
(Hz  ) 

59.80 


OBSERVED  MICROMETEOROl  OGICAL  PARAMETERS  (JNCIUDING  THl  ABOVE  CAL .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TFHP.l 
(Celsius) 

12.832 

WIND  SPEED! 

( Me ter /sec ) 
18.51 

DEW  POINTI 
(Celsius) 
6.68 

TFMP. STRUC. 1 
(Kel . xM-2/3> 
NO  DATA 

WIND  DIR. 

<  Deg .True) 
319.7 

BAR .PRES.  1 
(Millibar) 
1008.75 

SKY  RAD. 
(Watt/m?) 
-5.69E  02 

BULK  UT  TEMP 
(Celsius) 

1  3 . 856 

MEAN  AIR  TEMP 
( Kel w in ) 
285.976 

AIR  TEMP. 2 
(Celsius) 
12.799 

WIND  SPEED2 
(Me ter /sec ) 
16.69 

DEW  POINTS 
(Celsius) 
6.8? 

TFMP  STRUC. 2 
(Kel  ■  xM-.?/3) 
NO  DATA 

TIDC  TABLE 
(Meter  MSL) 
-0.10 

BAR .PRES. 2 
(Mill » bar  > 
1009.85 

CALCUL ATED 

MICRUMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 
(Meters) 

IB.  35 

POT .TEMP . 1 
(Celsi us) 
13.012 

VIR.TEMP.l 

(Celsius) 

13.88? 

V. POT, TEMP. 1 

(Celsius) 

14.062 

ABS -HUMID . 1 
(Kg/m3> 

7 . 390E-03 

REL .HUMID. 1 
(Percent ) 
66.17 

SPEC. HUMID. 1 
(Kg/Kg  ) 

6. 036E-03 

VAP .PRES. 1 
(Millibar ) 
9.753 

S. VAP .PRES. 1 
(Millibar  > 
14.740 

REF. INDEX  1 
(Kel  .  xM-  2/3) 
NO  DATA 

HEIGHT,  Z2 
( Meter  s  > 
9.20 

POT .TEMP .2 
(Celsius) 

1 2 . 389 

VIR . TFMP .2 

(Celsius) 

13.859 

V. POT. TFMP. 2 

(Celsius) 

13.949 

ABS. HUMID.  2 
( Kq/m  3 ) 
7.470E-03 

REL. HUMID. 2 
(Fere ent ) 
66.95 

SPEC- HUMID. 2 
(Kg/Kg) 

6 . 094E- 03 

VAP .PRES, 2 
(Millibar) 
9,858 

S. VAP .PRES.  2 
(Millibar ) 
14,724 

REF. INDEX  ? 
(Kel , xM-2/3) 
NO  DATA 

CONTINUED  BELOW 


RUN  NUMBFR 
START  TIME 
START  DATE 


7905081 530 
15:31:30  PST 
8  May  1979  (DAY  1?A) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROl  OGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
LATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  !-■  UPPER  LEVEL,  2* LOWER  LEVEL 


PROFILE  CALCULATIONS  BASFD  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 

FLUX  PARAMETERS 

STABTl ITY  (♦-UP,— DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( +=INCR . WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBFR 

(♦■Stable, --Unstable) 
0.011  AT  GMH 

UtUMETRIC  MEAN  HF IGHT 

(Meter)  CHH- ( Z 1  *7? )  1  /?. 
12 . 99 

7/ L  AT  GMH 
0 .016 

Z/L  AT  10  MFTERS 
0.012 

Z/L  AT  Z1 
0 . 0?  1 

7/L  AT  Z2 
0  .  Oil 

MON IN- OBUKHOV  LENGTH 

(Meters ) 

8. 078E  02 

PSD  AT  Z 1  -  -0.  106761 

PS11  AT  72-  -0.0535?6 

PSI2  AT  Z 1 -  -0 . 144271 

PST?  AT  Z2-  0.072332 


MOMENTUM  FLUX 
<Nt/m2) 

-1 . 17E  00 

HUMIDITY  FI  UX 
(Kg/sec  m?) 

6.80E-05 

LA T. HEAT  FLUX 
(Wat  ts/m2 ) 

1.6UE  02 

SFN.MEAT  FI  UX 
(Watts/n2) 

-1  .  05E  0? 

SKY  AND  SOLAR  HEA (  FLUX 
( Wat  ts/«2 ) 

-5.69E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2) 

-5.06E  02 

BOWEN  RATIO 
(no  units) 

-0,627 


FRICTION  VELOCITY 
(Meters/sec ) 
9.789E-01 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-5 . 672E-05 


SCAI  ING  POT.  TEMP . 
(Kel win) 

R.701E-02 


ROUGHNESS  LENGTH 
(Meter*) 

3 . 054E-03 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 

3.0011  -03 


CENFRAI  FORM :  DN/D7* 

I (N1-N2) l/lLn(Zl/Z2)* 
(Z1«Z2>1/2J 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DUS/DZ-  2.03E-01 


N*SPEC. HUMIDITY  (Kg/Kg) 
Z-HF IGHT  (Meters) 
DSH/DZ*  -8.92F-06 


N=POT .TEMP . (Kel win) 
Z=HF IGHT  (Meters) 

DP  T /DZ=  1.37E-02 


GENERAL  FORM : ' N ' SLOPE* 

[ (LnZI-PSl >-<  LnZ2-PSI ) 1 / 
IN1-N21 

N-WIND  SPEED  (M/s ec  > 
Z-HEIGHT  <  M )  Vert.  Axis 
PSI-PSI1 

WS  SLOPE=  4 . 09E-01 

N=SPEC. HUMIDITY  <Kg/Kg) 
Z-HEIGHT  <M)  Ver t  .Axis 
PSI-PSI? 

SH  SLOPE*  -9.53E  03 

N-POT , TEMP . (Kel win > 

1- HEIGHT  <H>  Vert  Axis 
PSI-PSI2 

PTK  SLOPE  «  6 . 2 1 E  00 

N*LnTEMP .STRUC . <KxM-2/3> 
Z-HEIGHT  (M)  Vert. Axis 
PSI-NONE 

CT2  SLOPE *N0  DATA 


CFNFRAL  CONSTANTS: 


MISCELLANEOUS 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

T  UR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURE 

AIR  DENSITY 

( No  uni t*) 

(M/sec  2) 

NUMBFR 

NUMBFR 

TFANSF.COFF . 

1  RANSF  COEF  . 

<  Kg/m3 ) 

0  4 

? .  7959 

0.74 

0.74 

0 .92E-03 

1  32F-03 

1  2251 

GENERAL  NOTF‘1: 

Accuracy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Pariial  Deriwatiue. 
Computation  executed  by  insertion  of: 


AIR  SPFCIFIC  HEAT 
< ITcal  .  /Kg  Kel . ) 
2.413IE  02 


SHI- SH2-  ♦/-  . OPf  -3  Kq/Kg  . 


WATER  LAT.MEAT  VAP . 
(ITcal. /Kg) 

S.9007E  05 


CONTINUED  ON  NEXT  PAGF 
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RUN  NUMBER : 
START  TIME: 
START  DATE i 


7905001530 
15:31 :30  PST 
8  May  197?  (DAY  128) 


MARINE  SURFACE  LAYER 
NHL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAf 


•  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  Ti-N  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  /./Min 
DATA  AVERAGING  PERIOD;  30  Mir, 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR  -WT  TEMP 

POT-WT  TEMP 

VIR-UT  TEMP  V. POT-WT  TEMP 

(Cels i us) 

( Meter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

(Mil 1 ibar  > 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kelvin)  (Kelvin) 

12  803 

16.91 

6.80 

NO  DATA 

1009.75 

13.856 

-1  .  053 

-0.955 

C.OOS  0  W3 

HEIGHT 

<  Meter*) 

10.00 


POT. TEMP. 
(Celsius) 
12.901 


VIR  .  TFMP  . 
(Celsius) 
13.862 


V. POT. TEMP . 

(Celsius) 

13.960 


ABS. HUMID. 

<Kg/«3> 

7.460E-O3 


REL .HUMID. 
(Percent ) 
66.86 


SPEC .HUMID. 
(Kg/Kg  ) 

6 . 087F-03 


VAP -  PRES . 
(Millibars) 
9.845 


S . VAP  PRES. 
(Mill j  bar  s ) 
14.726 


REF . I NDEX 
(Kel. *M-2/3 > 
Nt)  DATA 


*  BUI  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL,J978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
<+=UP,“*DnUN> 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,  —  Unstable) 
-0.006  AT  GhH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH= ( Z1 *2?) t/2 
12.99 

Z/L  AT  GMH 
-0.009 

Z/L  AT  10  METERS 
-0.007 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1.528E  03 


MOMENTUM  FLUX 
(Nt/n2) 

-6 . 1 2F-Q 1 

HUMIDITY  FLUX 
(Kg/sec  «2> 

9.9.SE-  05 

LAT.HFAT  FLUX 
(Wat ts/n2) 

2.46E  02 

SIN.  HE  AT  FLUX 
(Uatts/n2> 

2.09E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watrs/«2> 

-5.69E  02 

TOTAL.  HEAT  BUDCET  FLUX 
(Watts/*?) 

-3.02E  02 

BOUEN  RATIO 
(no  units) 

0 .005 


FRICTION  VELOCITY 
(Meters/sec ) 

7 . 068E-01 

SCALING  SPEC. HUMID. 

( Kg/Kg ) 

-1  . 1 50E  04 

SCALING  POT. TEMP. 
(Kelvin ) 

-2 . 386F-02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 439E-03 

DRAG  COFF.AT  10  MFTERS 
(Di rtensi on  less) 

1 . 746E-03 


WITH  LONG.  VELOCITY 
(He ter? /sec  2 ) 
-4.996E-01 

WITH  ABS .  HUMID1 1 Y 
( Meter  Kg/sec  m3  > 
9.963E-05 

WITH  POT . TEMPERATURE 
( Meter  Ke 1 . /sec  ) 

1  . 686F.-02 


AIR  DENSITY 

(Kg/M.S) 

1 . 2256 

AIR  SPECIFIC  HEAT 
(  ITca  1  .  /Kg  Kel  .  ) 

2.41 31 E  0? 

WATER  LAT.HEAT  VAP. 

( ITcal . /Kg) 

5.9Q07E  05 

VAP  PRES. AT  WT  LEVEL 
(Millibar) 

15.793 

ABS. HUMID. AT  UT  LEVEL 
(K  /«3> 

1  .  192E-02 

BAR  PRES. AT  UT  LEVEL 
(Mi  1 1 ibar ) 

1010.95 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦>r-M: 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN.  HEAT 
ELUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
ELUX 

BOUEN 

RATIO 

FRICTION 

VELOCITY 

SCI  . SPFC 
HUMIDITY 

SCL .POT 
1EMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

61Z 

60X 

61X 

134Z 

41 X 

5X 

28X 

I75X 

31 X 

104X 

IflX 

51 X 

6 1  X 

1B2X 

182X 

46Z 

37X 

11  OX 

5X 

12X 

1 47X 

23X 

60X 

1  33X 

4  3X 

4  OX 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905001530  MARINE  SURF ACF  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  15:31:30  PST  NRL  MICROMETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

START  DATE:  8  May  1979  (DAY  128)  SAN  NICOLAS  ISLAND,  CAl  DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1: 


STAB II  ITY 


GRAD .RICHARDSON  NUMBER 
(♦■Stable,  — ^Unstable) 
0.007  10.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*(Z1 »Z?> 1/? 
12.99 

Z/L  AT  GMH 
0.009  (D.02I 

Z/L  AT  10  METERS 
0.007  10.03) 

MONIN-OBUKHOV  LENGTH 
(Meters ) 

1 . 377E  03 


FLUX  PARAMETERS 
(♦■UP  ,-=DCIWN) 


MOMFNTUM  FLUX 
<Nt/«2) 

-0.53E-O1  I6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  n2) 

9.28E-05  [B.0E-06J 

LAT.HFAT  FLUX 
(Wat  ts/«2) 

2.29E  02  (2.0E+011 

SFN i HFAT  FLUX 
(Wat  t*/n2) 

-7,13r  01  13 . OF*00 1 

SKY  AND  SOLAR  HEAT  FLUX 
( Wat  t  s/n2  > 

-5.69E  02  12.0E+Q11 

TOTAL  HEAT  BUDGET  ELUX 
( Wa  M*/n2) 

-3.63E  02  13. OF *011 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meter*i/sec ) 

8.233E-01  C6.0E-021 

SCALING  SPhC. HUMID. 
(Kg/Kg) 

-9.36P.E-B5  I  3 . 0F.-05  ) 

SCAl ING  POT . TEMP . 
(Kelvih  > 

7.915F-02  I2.0F-021 

ROUGHNFSS  LENGTH 
( Meter*) 

2.180F-03  160E-051 

DRAC  COEF .AT  10  METERS 
(Meters) 

?.27?t  v 3  14  .  OF  *04  J 


BOWEN  PATIO 
(no  units) 

-0.240  TO. 001 


*  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTLD  VIA  I HE  STANDARD  DEVIATION  FROM  F I TMfR  i HF 


ABOVE  WEIGHTED  LUMP08ITE  VALUE  f)R  MFASURFHFNT  UNCF  RTAINTY  VAlUF  (WHICH  EVER  ABSOLUTF 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  "♦or-": 

VAl  UF. 

IS  LARGER) 

.  ALL  VAl  UCS  ARE 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

STN.HEAT 

SKY  RAD 

TOTAL  HEAT 

BOWE  N 

FRICT ION 

SCI .SPEC 

SCL. POT  ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FI  UX 

FLUX 

RATIO 

VF  1 

OCUY 

HUMIDITY 

TEMP.  L  ENG  1 H 

<  OEF 

SOX 

52X 

33X 

POX 

90X 

OX 

30X 

1  49X 

17X 

3?X 

9?X  37X 

•  tND  or  DATA  RUN 
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MARINE  SURFACE  LAYER  MICRQME  FEORQL  OGICAL  EXPERIMENT 


NAVAL  Rf  GF ARCH  LABORATORY 
A1M0SPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NJ COLAS  ISLAND,  CALIFORNIA 

*  «  •  »  MICKOMETEOROl  OCICAL  DATA  *  *  •  « 


HUN  NUNBEk : 

7905081600 

PRINT  DATE: 

il  JUN  1980 

SI  ART  1  InE : 

16:  1:50  PS r 

DATA  SAMPLING 

RATE  (ALL  CHANNELS) i  6/Min 

E  Ni»  T  I  ML  ; 

16:32:  0  PSI 

DATA  AVERAGING  PERIOD:  30 

Min 

'.il  Afi  l  DATE. 

B  May  1979 

(DAY  128) 

NOME  NCI  ATURE- 

l^UPPER  LEVEL,  2« LOWER 

EVEL 

analog  channh  RAW  DATA 

(AVERAGE  VPO: 

No  .  (UJ 

No  .01 

No . 02  No . 03 

No  .  04 

No  ,  05 

No  .  06 

No  .  07 

No  .08 

VOl.l  .  RF  F  .  A 

TEMP .STRUC. 

1  TEMP.  STRUC.  2  DF.W  POINT1 

DFW  P0INT2 

WIND  SPEFD1 

WIND  SPFED2 

BAR .PRES. 2 

SKY  RAD 

6 . 205 

0.001 

0.0(11  4.562 

4.648 

9.483 

8.742 

4.611 

3.244 

No  .  1  0 

Nd.11 

Nd.12  No. 13 

No  .  1  4 

No. 15 

No  .  16 

No  .  17 

BU:  K  Ut  TtM 

A(  FREQUENCY  AC  VOI  TaCF  MANUA!  FLAG 

ZERO  REF. 

SPARE  A 

SPARE  B 

VOLT .REF  b 

4.179 

3.794 

2.550  0.001 

0.001 

0  .  0D1 

0.901 

6.205 

Dll-ITAL  CHANNEL  RAW  DATA  (AVERAGE); 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND 


WIND  SfEED  ESCARPMENT 


CORRECTIONS: 


n u .  i  No.;1 

AIR  TEMP . 1  AIR  TEMP. 2 
1411  l  .'7987  1421  127613 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL 
HF.ICHT/l  ENGTH  PATH(Meters)  (Volt*) 
0.19?  76  -0.0QB 


DP2FCAL 
(Volt*) 
-0 . 050 


UTBTCAL 

(Volts) 

0.000 


USIEC 
(CoeFf  .  ) 
0.992 


Nc  .  09 
WIND  DIR 

5.167 


US2EC 
(Coeff. ) 
0.949 


SYSTEM  HOUSE KEEP INC  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


MANUAL  FLAG 
(Nc  .  srai.s) 


ERROR  COUNT 
(Nc .scans) 

0 


DATA  BASF. 
(Nc . scans) 
180 


VOLT .REF .DEV  VOLT . REF . DFV  ZERO  REF. DEV  AC  VOLT. FLUX 
A(No .  )  . 005V)  B(No,).C05V)  (No.). 002V)  (No.)SV) 

0  0  0  0 


AC  FREQ. FLUX 
(No  .  MHz ) 

0 


AC  VOLTAGE 
(VAC) 

115.5 


AC  FREQUENCY 
(Hz  ) 

59 . 79 


OnV.r'RVtO  Ml CKUME TfcOROLOGICAL  PARAMF  TERS  (INCLUDING  THE  ABOVE  CA!  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


nlK  ft  MP  .  1 
(1  elsius) 
12.799 

WIND  SPFcDI 
(Me ter /sec ) 
18.20 

DEW  PCMNI1 
(Celsius) 
6.93 

TF MP . STRUC . 1 
(Kel . xM-2/3) 

NO  DATA 

WIND  DIR. 

( Deq .True) 
320.7 

BAR .PRES. 1 
(Millibar ) 

1 008.96 

SKY  RAD, 
(Watt /m2 ) 
-4.52E  02 

BUI  K  UT  TEMP 

(Celsius) 

13.817 

MEAN  AIR  TEMP 

(Kelvin) 

285.940 

A  fir  TE.MP.2 

<  r.el*i  "s> 

1 2  76 1 

WIND  SPEEDS 
( Meter /*er ) 
16.15 

DEW  POINT? 
(Celsius) 
7.07 

TF.MP  .STRUC.? 

(Kel . xM-2/3  > 

NO  DATA 

TIDE  TABLE 
(Meter  M5L ) 

0  .  04 

BAR .PRES. 2 
( Mi  1 1  ib  ar  > 
1010.06 

f  Al  CGI  AIED 

MICRDMETEUROLOCICAL  PARAMETERS: 

Hi.  I  GMT,  Zl 
(Meiers) 

Hi.  35 

POT . TEMP . 1 

(Celsius) 

12.979 

V1R . TEMP  .  1 

(Celsius) 

13.866 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (Kq/«3) 

14.046  7 . 5? IE-03 

REL. HUMID.  1 
(Percent ) 
i>7 . 47 

SPEC. HUMID. 
(Kq/Kq) 

6. 141E-03 

l  VAP. PRES. 1 
(Mil 1 ibar ) 
9.925 

S.  VAP .PRES.  1 
(Mill  Ibar ) 
14.710 

REF.  INDEX  1 
(Kel. xM-2/3) 
NO  DATA 

Nil  Vnl,  z  r; 

(Meters) 

9 . 2-1 

PUT  .  TFMP  ,2 

(Celsius) 

12.851 

VIR .TEMP .2 

(Celsius) 

13.839 

V  .  POT . TF  MP . 2  ABS. HUMID. 2 
(Celsius)  (Kq/m3) 

13.929  7 . 6J3E-03 

REL .HUMID. 2 
(Percent ) 
68.29 

SPEC. HUMID. 
(Kq/Kq  ) 
6.2U1F-D3 

2  VAP. PRES. 2 
(Millibar  > 

10 . 033 

S  VAP  PRLS . 2 
(Millibar) 
14.690 

REF. INDEX  2 
(Kel  xM-2/3) 
NO  DATA 

CON  I  INllfc  l>  BFlOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905081600 
16:  1:50  PST 
B  May  1779  (DAY  l?fl> 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  IS1AND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 
NOMENCLATURE:  I^UPPFR  LEVEL,  2*LOWER  LEVEL 


PROFILE  CAl  CUI  AT  I ONS  BASFD  ON  ABOVE  OBSERV1  D  AND  CALCULATED  VAI  UES  (BUSINGER  ,  1973)  : 


STAPH  IT Y 


GRAD. RICHARDSON  NUMBER 

(  + -Stable, -  =  Uns t  ah  le ) 
0.009  AT  GMH 

Cnmt  IRIC  MF  AN  HEIGHT 

'Meter  i  GMH - <  Z 1 *Z? ) 1 /? 
1 2 . 77 

7/1.  AT  GMH 
0.013 

Z/L  AT  10  Ml  TERS 

0.010 

Z/L  AT  Zl 
0 . 01U 

Z/l  AT  72 
0  .  009 

MONIN-OBHKHUV  I  ENGTH 

(Meters) 

1 . 002E  03 

PS  I  1  AT  Zlv  -0.086102 

PS  11  A?  72=  -0.043168 

PKI2  AT  Z 1=-  -0  .  116314 

PST 2  AT  l 2=  0.05H335 


FLUX  PARAMETERS 
(♦=UP ,-=DOWN) 


MOMENTUM  FLUX 
(Nt/n2) 

-1.54F  00 

HUMIDITY  FLUX 
(Kq/sec  m2) 

7.93E-05 

LAT.HEAT  FLUX 
(Wat  ts/n2  > 

1.9/.E  02 

SEN. HEAT  FIIIX 
(Wat  ts/m2> 

- 1  27E  02 

SKr  AND  SOLAR  HEAT  FLUX 
( Wat  ts/M2) 

•4.52E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2> 

-3.84E  02 

BOUFN  RATIO 
(no  unit'.) 

-0.650 


SCALING  PARAMETERS 


FRICTION  VFLOCITY 
( Meters/sec ) 

1 • 1 2CE  00 

SCALING  SPEC . HUHD . 
( Kq/Kq ) 

-5.778F-05 


SrALlNC  POT.  TEMP. 
(Ke I  win ) 

9. 179E-02 


ROUGHNESS  LENGTH 
(Meters) 
3576E-C3 


DRAG  COEF.  AT  10  MFTERS 
(Dimensionless) 

4. 1 79t  03 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ  * 

I (Nl-N2)]/ILn(Zl/72>« 
(Z1*Z2) 1/23 

N-WIND  SPEED  (M/sec) 
Z*HE IGHT  (Meters) 
DWS/DZ=  2.2VE-01 


N^SPEC .HUMIDITY  (Kq/Kq) 
1 ^HEIGHT  (Meters) 
DSH/DZ=  -B.92E-06 


N=POT .TEMP . (Kelvin) 
Z-HF IGHT  (Meters) 
DPT/D7. *  1.42F-02 


PROFILE  SLOPES 
( ♦  *=  INCR .WITH  HE IGHT ) 


GENERAL  FORM :  ' N *  Si OPE  = 

I  ( LnZl  -PSD-  <LnZ2-PSI  )  1/ 
{ N1 -N2) 

N=  WIND  SPEED  (M/sec) 

Z*HE IGHT  (M)  Vert.Ams 
PS1=PSI1 

ws  slope ^  3.57E-01 

N=*SPEC  .HUMIDITY  (Kq/Kq) 
Z*HF IGHT  (M)  Vert .Axi s 
PSI =PSI2 

SH  SLOPE  =  -9.J6E  03 

N=POT  TEMP , (Kelvin) 

Z*=  HEIGHT  (M)  Vert  .  Axis 
PSI*-PSJ? 

PTK  SLOPE  -  5. 8?E  0  0 

N=LnTEMP . STRUC . (KxM-2/3) 
2«HE IGHT  (M)  Ver  t  Ax  is 
PSI*NGNE 

CT2  SLOPE-NO  DATA 


liENI  RAL  CONS  f  ANTS: 


Ml SCELLANE OUS 


ION  K ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BUI  K 

BULK 

;  .  'TAN! 

ACCEL  ERA T ION 

TUR . PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURF 

AIR  DENSITY 

(No  units) 

< M/sec  2/ 

NUHBFR 

N.jtir-F  r 

1 RANGE .CUFF . 

TRANSF  COEF . 

(Kq/m.3) 

0 . 4 

9 . 7959 

0.74 

0.74 

0 . 9?r-03 

1  '5-03 

1  ■  2255 

GENERAL  NOUS: 

Acturary  Imitation  exreeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
C  omi>  u  ta  t  »  on  executed  hy  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . > 
2.41 33E  02 


SHI  -SH2«  ♦/-  .  0  Bf  -  3  Kq/Kq. 


WATER  LAT.HEAT  VAP 
( ITcal. /Kg) 

S.9009E  ns 


CONTINUED  ON  NF  X  f  PAGE 
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MARINE  SURF  AO  LAYER 
NRi  MlCROME IF  OMOLOCy 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  9ATE  (ALL  CHANNEIS);  6/Min 
DATA  A'.'FRACING  PERIOD:  30  Min 


i'll.-*  NUML*i  k 
MARI  IMf  : 
SIAM!  DA  It  - 


7VU5081 60  0 
16  :  l  ;  5i)  PS  I 
t:  nay  IV7V  (DAY  1?H) 


EMMrtlFi)  nil  RUMtU  OROlltClCAI.  PARAMETERS  AT  FEN  METERS: 


AIR  TFrtP 

WIND  S.-'FLD 

DEW  POINT 

TFMP .STRUC 

BAR  PRFS. 

BULK  WT  TEMP  AIR-UT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

UeUu-. 

*  i  ite  ter  /  se«'  * 

(Celt. »  os ) 

(Kel . xM-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin > 

(Kelvin) 

(Kelvin) 

(Kel  tin  > 

1 2 . 766 

in.  40 

7.06 

NO  DATA 

1009.96 

13.817 

-1 . 051 

-0.953 

0 . 026 

0.124 

ML  1  CM  1 

PUT  1FMP  . 

VIR  .  IF  MP  . 

V .POT .TFMP . 

ABS. HUMID. 

RF.L  .  HUMID  . 

SPEC. HUMID. 

VAP -PRES . 

S  .VAP .PRES  • 

REF  .  INDEX 

(Meters) 

< LeiblMs) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg) 

(Mill ibar s ) 

(Mil  1 ibars ) 

(Kel . xM-2/3  > 

1  0 . 0  ll 

1 2 . 864 

13.843 

13.941 

7.593F-03 

68.19 

6 . 194E-03 

10.020 

14.693 

NO  DATA 

BUI  K  AER 

ODYNAMIC  CAl  CUt  A1  IONS  BA5F  D 

ON 

ABOVF  ESTIMATED  VAt UES 

AT  TEN  MFTERS 

(FRIEHE  ET  AL 

,1978)  : 

INFERRED 

Flux 

PARAMETERS 

IHFFRRED 

INFERRED 

MEAN  VERTICAL 

STABILITY 

<  t  *UP , ■ 

-=DOWN> 

SCALING 

PARAMETERS 

VELOCITY 

COVARIANCE 

MISCELLANEOUS 

f 


(■RAD  .R  TCHARDSON  NUMBFR 
(f-Stahie,-  -Unstable) 
-0.007  AT  GMH 

I.KOMEIRIC  ML  AN  HEIGHT 
(Meter)  CMH«(Z1»Z?> 1/2 
12.97 

1/ L  AT  GMH 
-0.009 

Z/L  A I  10  MEIERS 
-0  .  007 

MONJN-OBUKHOV  LENGTH 
(Meters) 

-1 . 392E  03 


MOMENTUM  FLUX 
<Nt/«2) 

-5.64E-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

9.31E-05 

LAT.HEAT  FLUX 
(Watts/«2) 

2.30E  02 

f’-(N.H£AT  FLUX 
( Watts/«2) 

2.03F  01 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  ts/N 2> 

-4.52E  02 

TOTAL  HEAT  BUDGET  F(  MX 
(War  ts/n?) 

-2.02 E  02 

BOWEN  RATIO 
(no  units.) 

0 . 088 


FRICTION  VELOCITY 
< Meters/sec ) 

6.784F-01 

SCALING  SPEC. HUMID. 
<Kg/Kg) 

-1  .  120E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-2.413E-0? 

ROUGHNESS  LENGTH 
(Meter**) 

1  277E-03 

DRAG  COFF.AT  10  MFTERS 
U>  ictensi  tnle  j  i ) 

1  712E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2> 

-4.6 02E-0! 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3) 

9 .31 IE-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec  ) 

1 .637E-02 


AIR  DENSITY 
<Kg/«3) 

1 . 2259 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel .  ) 
2.4134E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5.9Q09E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil libar ) 

15.755 

ABS . HUMID . AT  UT  LEVEL 
(Kg/«3) 
l  .  190E-02 

BAR. PRES.  AT  UT  LEVEL 
(Millibar ) 

1011.16 


1 

1 

I 


\ 

.1 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PAWAMETFRS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
tOP  RUU  ARC  PROFILE  FUROR  VALUFS  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUF.S.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "tor-": 


GRAD. RICH. 
NO. AT  CHH 

Z/L 

AT  1  0M 

MOMENTUM 
El  UK 

LAT.HEAT 

FLUX 

SFN.HEAT 

E  LUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEE 

537. 

sax 

53% 

130% 

36% 

5% 

33% 

166% 

27% 

103% 

9% 

47% 

53% 

iu;?% 

i  hpx 

46% 

37% 

110% 

5% 

13% 

148% 

23% 

60% 

133% 

43% 

4  0% 

*  CONTINUED  BELOW 


RUN  NUMBER ;  7V050816UU  MARINE  SURFACF  LAYER 

MART  TIME:  16:  l:‘.(l  PM  NRL  MICROME TEOROLQGY 

START  DATE:  8  May  IV/ >  (DAY  1?P)  SAN  NICOLAS  ISIAND,  CA(. 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


*  COMPOSITE  PROF  II  C  AND  Lull  K  AERODYNAMIC  DERIVED  P ARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THl  LOWER  LIMIT  OF  THE  CORRESPOND  INC  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1: 


stab m  i rr 


FLUX  PARAMETERS 

( ♦ »UP , - *DOWN )  SCAt INC  PARAMETERS 


(•WAD.  RICHARDSON  NUMPTR  MOMENTUM  FLUX 

(F-Stable,-  Unstable)  (Nt'«2) 

(1.006  1  0.02  1  AT  GMH  -1.02E  00  [6.0F-02] 


FRICTION  VELOCITY 
( Meter  s/sec ) 

8  334E-01  T6.0E-02J 


I.FOMFTRIC  MEAN  HFTGHT 
(Merer)  GMH-  <  l 1  #22  >  1  /'•' 
1 2  97 


HUMIDITY  FLUX 
(Kq/sec  nP) 

7.00E-05  18.0E-061 


SCALING  SPEC. HUM  ID. 
(Xtj/Kg) 

-9.19AF.-Q5  I3.0E-051 


Z/L  AT  GMH 

o.iuiH  in.  ti i 

Z/L  AT  10  METERS 
0.006  10.02] 

nONIN-OBUKHOV  LENGTH 
(  Me  t  er  ■, ) 

1  .  7 1 2F  0  3 


LAT.HFAT  FLUX 
(Wat  ts/*2> 

2.22E  02  [2. OF tfll] 

SEN . HFA T  FLUX 
( Wa  1 t  s/«2 ) 

-9. 1  IE  01  ( 3 . OF  tOO 1 

SKY  AND  SOLAR  HEAT  FlUX 
( Wat  t«,/«2> 

4.52E  02  12  OEtOl J 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  t»/«2) 

2.53E  02  13.01:  »  0  1  J 


SCALING  POT. TEMP. 
(Kelvin ) 

B.418r-02  [2.0E-02] 

ROUGHNESS  LENGTH 
( Meter •> ) 

2 . 381 E  -  0 3  [  6  .  OE-OM 

DRAG  COT  r  AT  10  Mf  TFRS 
<  Met  er  ) 

2.773  -U3  (4.0E-041 


BOWEN  RATIO 
(na  unit1.) 

-  0 . 260  10.081 


DTflFRf.NI)  P>  TUi-FN  THf  PROMlF  AND  Blit  K  AERODYNAMIC  DERIVED  PARAMT  TER  VAl  Uf  S  AS  CONPUTFD  VIA  T  HF  STANDARD  DEVIATION  FROM  EITHER  THF 
Ai'iiVT  WF1LHIFD  fiMPU'WIF  VAl  OF.  f)R  .iF  ASURf  MF  NT  UNCFR  TA  /  NT  X  VALUE  (WHICH  F  Vf  ft  ABSOLUTE  VALUE  IS  LARGER  >  .  ALL  VALUES  ARE 
l  1 '  If  D  IN  PFRlFNT  DIFF1RFHCF  AND  ART  “♦or-": 


CPA5  RICH 
NO  AT  (.MM 

//  L 

A 1  TIM 

HUHl  NT  UN  (AT.  MEAT 

1  1  UK  H  IIX 

SEN. HEAT 

F  1  (IX 

SKY  RAD. 
f  LUX 

TOTAL  HF AT 
f  l  UX 

BOWEN 

RATIO 

FR  1CT  ION 
VEl OC1TY 

SCI  SPEC 
HUMID I 1 V 

SCL .POT  . 
TEMP 

ROUGH. 

LENGTH 

DRAG 

CUFF 

47  7. 

48% 

411%  9% 

91% 

0% 

39% 

142% 

25% 

30% 

91% 

4P% 

4’.X 

H 


END  III  DATA 
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MARINE  SURFACt  lAYLk  MICRUMF'  IE0R01  OCICAL  MPFkfNFNi 


NAVAL  RK  '.if  ARCH  iaboratory 
ATMOSPHERIC  Pur SICS  BRANCH 
MAklNfc  AlM.OSPHFRK.  «ESEAki.H  station 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  «  •  rtll  RUMF  If.UkUi  DC I CAL  DA  1 A  ■  »  *  » 


RUN  NUMBER:  790508163U 

START  TIME:  16:32:10  PST 

END  TIME:  17:  2:20  Pyf 

START  DATE:  8  May  1977  (DAY  |7:1> 

*  ANA).  OG  CHANNEL  RAW  DATA  (AVERAGE  VDC)  : 

No . 00  No. 01  No. 02  No. 03  Nc  .  04 

VOL1.RFF.A  Tf MP . S1RUC . 1  1FMP.S1RUC.2  DF.U  PUlNTl  DEU  POINI? 

6.205  0.001  D.0C1  4.U12  4.695 

No. 10  No. II  No. 12  No. 13  No  M 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOi  TAGS  MANUAI  FLAG  /FRO  REF  . 

4.149  3 .  BOB  ?.5c»l  11.301  0  Jill 

•*  Digital  channel  raw  daia  (average):  escarpment  data,  field  ca: 

No  .  1  No  .2  UPWIND  NT  AH  UPWIND  I  AN(» 

AIR  TEMF‘  .  1  AIR  TEMP  .  2  HE ICHT/lEnC TH  P  ATM  ( Mw  ter  * ) 

1411  127235  1421  126901  0.183  76 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENCINFEHINU  UNllh 

MANUAL  FLAG  FRRQR  COUNT  DATA  BASE  VOLT. REF. DEV  VfJl  T  .  RFE .  D;  V 

(No. scans)  (Nc  .se  ans)  (No. scans)  A<No,).005V)  B(Nu  >  0li5v» 

0  0  180  0  ‘I 

*  OBSERVED  MICROME  rfcOROi  OGICAI.  F'ARAMF  f£RS  (  I  NCI  UDINC  1 HF  ABOVE  CAI 

AIR  TFMP.l  WIND  SPFEDI  DEU  POINT!  TMlP.SIRUC.l 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-?/3> 

12.723  17.78  7.23  NO  DATA 

AIR  TEMP. 2  WIND  SPEED?  Dt U  POINT?  TFMP.STRUC.2 

(Celsius)  (Meter /sec )  (Celsius)  ( Ke l . xM-?/3 ) 

12.690  If.,  68  7.36  NO  DATA 

*  CALCUI  ATED  il ICR UMtTE UROLOGICAL  PARAMETERS: 

HEIGH f ,  21  POr.TEMP.l  VIR. TFMP.l  V. POT. TEMP. 1  ABS. HUMID. t 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <  Kq/«3> 

18.35  12.903  13.813  13.993  7.679E-03 

HEIGH1,  Z2  POT  TFMP.2  VIR.TFMP.2  V . POT . TFnP . 2  ABS . HUMID . 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/n3> 

9.20  12.780  13.7R9  13.879  7.752E-03 


PR  INT  DAT  F  .  II  J'IN  1 980 

DATA  SAMPLING  RAH  (.Ml  I  iiANNI  I  S  •  :  f./rtin 

DATA  AVER  AGING  PERIOD  3«.  M)f» 

NOMF  NCI  ATORI  I  l/t*Pt  k  /tVtt  ,  2  -  It  *WF  R  ll.VtJ. 


Nr  05  Nr  (  f.  Ni  .  (IV  Ni.  (|M  Nr  .  LV 

WIND  SPfPDl  WIND  **HF  F  |i2  BAR  .  ekt  L  2  Sc  (  HAD  WIND  DIP 

9.265  B.4M  4  59/  .-4  18  5  1?6 

NU  .  1 5  No  I No  L7 

SPAkF  A  S^ARF  B  Vi):  T.kcF  B 

0.301  '•)  001  f-  205 

I  BRA  I  il)*  And  wind  f.Pf  f  D  LSfAkPMlNl  LiirtRELTIUNS 

DP  IF  CAL  DP  'FI- ».l  WlMAi  WSIL'  ul.?EC 

(Volts)  (Volts/  (Veil*-)  (  L<  t-l  *  ■ 1  Ccei’F  .  • 

U  008  J  .  05  ii  i)  jJJ  H  VV„*  0  ,  V*1.? 


ZERO  kF  I  LEV  AC  VUl  t.FlUX  A(  Fkl  (J  Ku»  >1  VI-lTAl.l  A(  f  kEQl'l!  NLY 

(No  ).  002V)  (No.  i‘.V)  <  N  c  » I M  *  ’•  .  VAC  i  (H;i 

0  J  J  11-,  V  SV  81 

AND  ESCARP  h!  NT  CORRECTIONS)  TR  ANSI  AMO  IhTIJ  L  NGlNF'F  k|  NG  UMTS 

WIND  D/R  BAR.  PRES.  I  .M  RAj>  Mu-  WT  TlfF  PI  AN  Aik  IF  MP 

(Deq.Trwe)  (Millibar)  (Watt/e? >  il  f>|.  u‘  )  >oel'.  >fi> 

319.3  1008.78  ■  3 . 3*  E  '.(2  If  '87  .It  8c  ' 

T  I  DC  TAB.  t.  BAR  PRFS.2 
(Meter  MSI)  (Millibar) 

0  IV  1 0  C*  V  .  88 


REL. HUMID. 1  SPFC.HUrilD  1  VAP.PR15.1  G  VAn  PRES  l  RI  '  INPL*  l 

(Percent)  (Kq/kq)  (Millthar/  (Millibar  >  fKpJ  .»H  2/3) 

69.22  6270E  03  1G  131  1 4  6  55  NO  DATA 

RFl  .  HUMID?  SPEC  HUMID  ?  VAP.PRFS  2  5  VAP.rBLS  ?  «t  F  INDFX  ? 

(Percent'  <Kq/Kq'  (Millibar)  i ni l | ibdr  >  '  k  e  l  *  rt -?/ 3  * 

69.9b  6.323E  0  3  13  227  14  t,  i  9  f.fj  DATA 
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RUN  NUMBER;  7905001630  MARINE  SURF AO  LAYER 

START  TIME;  16:32:10  P'.T  NRL  MICH OMETEOROLOCY 

START  DATE:  8  Hay  1979  ( DAY  128)  SAN  NICOLAS  ISLAND,  CAl 

»  ESTIMATED  MICRDMF  TEOROLOGICAL  PARAMfc  TERS  AT  TFN  METERS; 

AIR  TEMP.  WIND  SPEED  DEU  POINT  TEMP.STRUC.  BAR.PRFS. 

(Celeius)  <Meter/«ec)  (C»Uus)  (Kel.*M-?/3>  (Millibar) 

12.694  15.94  7.34  NO  0AIA  1009.78 

HEIGHT  POT. TEMP.  VIR.TEMP.  V. POT. TEMP.  ASS. HUMID. 

(Nettrs)  (Celsius)  (Celsius)  (Celsius)  (Kg/m3) 

10.00  13.792  13.79?  13.890  7.744E-03 

•  BUI  K  AERODYNAMIC  CAl  GUI  AT  IUNS  PAGED  ON  ABOVE  EST 1MATF D  VALUES  AT 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS'.  6/Mm 
DATA  AVERAGING  PERIOD:  30  Kan 


BULK  UT  TEMP  AlR-WT  TEMP  POT-WT  TEMP  VlR-Ul  TEMP  V. POT-WT  TEMP 

(Cel»iu4)  (Kelvin)  (Kelvin)  (Kelvin)  (Kelvin) 

13.787  -1.093  -0.995  0.005  0.103 

RFL. HUMID.  SPEC. HUMID.  VAP.PRES.  S.VAP.PRES.  REF. INDEX 

(Percenl)  <Kg/Kq>  (Millibars)  (Millibars)  (Kel.iH-2/3> 

69.87  6.316E-03  10.216  14.622  NO  DATA 

TEN  METERS  (FRIEHF  ET  AL,1978); 


INFFRRED  FI  UX  PARAMETERS  INFERRFD  INFERRED  MEAN  VERTICAL 

STABILITY  (♦-UP , -*DOWN)  SC At ING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


f-RAD  RICHARDSON  NUMBFR 
(  *-*51461#,  -  ^Unstable) 
-0.000  AT  CMH 

GEOMETRIC  MEAN  HEIGH! 
(Meter)  CMH*-  l  Z  1  »l?  )  l /? 
1299 

2/1.  AT  GMH 
-0  011 

2/L  AT  to  METERS 
-0  000 

MON IN -OBUKHOV  LENGTH 
(Hater *> 

-1228E  03 


MOMENTUM  FLUX 
<Nt/m2> 

-524E-01 

HUM.  OUT  FLUX 
(K  ,/sec  m2) 

8  69E -05 

LAT  .HE  AT  FLUX 
< Wat  t*/«2> 

2  15E  02 

SEN. HEAT  FLUX 
(Wattt/n2) 

2.06F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Hat  tt/n.?) 

-3.37E  02 

TOTAL  HEAT  BUDCET  FLUX 
(Nat  t«/m2) 

-1 . 02E  0? 

BOWEN  RATIO 
(no  units) 

0 .096 


FRICTION  VELOCITY 
<  Meters/sec ) 

6 .536E-01 

SCALING  OPEC. HUMID. 
(Kg/Kq  > 

-1 . 0B4E-04 

SCAl  ING  POT  .TEMP  . 
(Kelvin ) 

-2.538E-02 

ROUCHNESS  LENGTH 
(Haters) 

1 . I 43E-03 

DRAG  COfcF.AT  10  MFTERS 
(Dimensionless) 

1  .  6B2E-03 


WITH  LONC.  VFLOCITY 
( Meter 2/sec2  > 

-4  272E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
8.686E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel , /sec  > 

1 . 659E-02 


AIR  DENSITY 
(Kg/n3 ) 

1 . 2259 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  kel - > 
2.4136E  02 

WATER  LAT. HEAT  VAP . 
(ITcdl  /Kg) 

590 13E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.722 

ABS- HUM ID. AT  UT  LEVEL 
(Kg/w3> 

1  .  1B7E-0? 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1010.90 


■  MEASUREMENT  ERROR  ANAt YSIS  OF  PARAMFTERS  LISTED  IN  PERCENT  HE AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  RDW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  -*or-": 


GRAD  RICH 

2/L 

MOMENTUM 

l AT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL.POT. 

ROUGH, 

DRAG 

NO. AT  GMH 

AT  J  OH 

FLUX 

FLUX 

FLUX 

FLUX 

FI  UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENG1 H 

COEF 

51* 

55* 

50* 

1 28* 

35* 

5* 

4CX 

1 63* 

25* 

103* 

9* 

45* 

50* 

IH0* 

180* 

46Z 

38* 

I  OH* 

5* 

15* 

146* 

23* 

61* 

1  31 X 

43% 

40* 

#  CONTlNUfcD  BE  i  OW 


RUN  NUMBER  7905081 630  MARINE  SURFACE  LAYER  PRINT  DATE:  tl  JUN  1900 

START  TtrtF  16:12  10  PST  NRL  MICROMETF  UROLOGY  DATA  SAMPLING  RA1 E  (ALL  CHANNELS):  6/Mm 

MART  DATE  8  May  1«79  (DAY  1  ?H >  SAN  NICOLAS  ISLAND,  CAl  DATA  AVERACINC  PERIOD:  3C  Min 


•  COMPOSITE  PROFILE  AND  BUI.  X  AERODYNAMIC  DFRIVTD  PARAHFTFR  VALUE  WF IGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RFSPFCTl’.E  He  ASURF.'  '  NT  ERRORS 
WITH  THE  LOWER  LIMIT  Of  THF  CORRF SPONO I NO  Mf  A5URf MENT  UNCERTAINTY  INDICATED  IN  t  ] : 

FLUX  PARAMETERS 

STAB  1 1  I T Y  <*.UP,-«DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMFNTUM  FLUX  FRICTION  VEl OCITY 

(  *-*S t ab  le , Un« tab le  >  (Nt/m2)  (Meter*/«ec> 

0  005  10  021  AT  GMH  -I.05E  00  I6.QE-02J  8.908E-01  T6.0E-021 

GEOMETRIC  MEAN  HEIGHT  HUMIDITY  FI UX  SCALING  SPFC.HUMTD, 

(Meter)  CMH-( ZleZ?» 1/2  <Kg/eec  m2)  (Kg/Kg) 

12.99  8.5HE-05  I3.0E-06!  -B.975E-05  C3.0F-05) 

LAT. HEAT  FLUX  SCAl  ING  POT  TEMP. 

(Uatt*/m2>  (Kelvin) 

2.12E  02  t ? . 0E*0 1 )  8  171E-02  (2  0E-02J 

SEN . HEAT  FLUX  ROUGHNESS  LENGTH 

(Wat  t%/n?)  (Meter*) 

-9.15F  01  (3 . 0E+0C )  2.358F-03  C6.0E-051 

SKY  AND  SOLAR  HflAT  FLUX  DU  AG  CUFF  .AT  f  O  MFTERS 
(Wat  t  */n2 )  (Meters) 

-3.37E  02  (2 . 0E*G1  |  2.9ll8f-QJ  (4  0E-041 

TOTAL  HFAT  BUDGET  FLUX 
(Watte/m.?) 

-I.40F  12  13. OF *011 

BOWEN  RATIO 
(no  unit*. ) 

-0.247  (0  081 


■  DIFFERENCF  BETWEEN  TMF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMkTER  VAt Ut S  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVLR  ABSOLUT F  VALUF  IS  I  ARGFR )  .  ALI  VALUES  ARE 
1  JSTCD  JN  PFRCFNT  DIFf FRf NCF  AND  ART  '♦or-*: 

GRAD. RICH.  2/1  MOMENTUM  l AT .HEAT  SIN. HEAT  SKY  RAD.  TOTAL  HI  AT  BOWEN  FRICTION  SCI. SPEC  SCL.POT.  ROUGH  DRAG 

NO  AT  CMH  AT  1 0M  FLUX  FtUX  FLUX  FLUX  Ft  UX  RATIO  VI  I  OCITY  HUMIDITY  TtHP  LENGTH  CUT 

47*  49X  53*  3X  91*  0*  60*  147*  28*  29*  93*  53*  SO* 


2/L  AT  GMH 
0.007  10.021 

2/L  AT  10  METERS 
0.0Q5  10.02) 

HON IN -OBUKHOV  LENGTH 
(Meter*) 

I  953E  03 


a  (NO  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  HlCKOME  TEOROLOCICAL  EXPERIMENT 


NAVAL  RFSF ARCH  LABQRATOR  Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AlhOSPHf RIC  RESEARCH  STATION 
SAN  N) COLAS  ISt  AND ,  CALIFORNIA 

•  «  •  «  MU  ROMLT  F.OROL  OGICAL  DATA  *  *  •  * 


RUN  NUMBER  j  790SU8I700 

*31  ART  T  lilE;  17:  2:30  PiT 

I ND  TIME;  17:32:40  PM 

MART  OATE  ;  8  Hay  1977  (  DAY  128) 

AWAl  OG  I’HANNH  RAW  DATA  ( AVI  RAUF  VDO: 

No.UU  No.  01  No  02  No. ('3  No. 04 

VOlT.MfcF.A  TlnP.UlRUC.  1  UMP-SIRUC?  DFW  POINT  1  DF  U  POINT? 

6.205  (1.1)01  0.011  4 . 623  4.709 

No. 10  No. II  No. I?  No. 13  No . 14 

BlkK  Ul  IEMP  AL  ERE  Out  NCY  AC  VO!  TACF  MANUA1  Fl  AC  7tHO  REF  . 

4  111  1 . 777  ;»  .  ’..34  U  .  0  I)  1  0  1*0  1 

DIGITAL  CHANNEL  RAW  DATA  <  AVE  RAE.F" )  .  ESCARPMENT  DA  I A ,  Fit)  D  CAt 

No  .  1  Nu  .>  UP U I  ND  NF  Aft  UPWIND  I  AND 

AIR  rtMf  .  t  AIR  riMP.;'  HP  ICHf/l  ENCTH  PATH(Meters) 

1411  i;,b40:>  1 4? I  IP/.24U  0.199  6? 

SYSTEM  HOUSE  XI  EP  INC  PARAMETERS  IRANSIAIID  INFO  ENC  INFER  INC.  UNITS: 

MANUAL  FI  At.  FRHOB  COUNT  DATA  I'A'E  VUL T . RF F . DP  V  VOIT.REF.DFV 

<No.  starts)  (No.«c<n<>)  (Nu.jians)  A  i  No  .  >  .  0  CSV  )  B  <  No  .  >  0  05V ) 

(I  0  1H0  0  0 

OBSERVED  HI GRUME  TEUMOi  OCICAI  PARAMf  TERS  <  INC*  UDINC  IMF  ABUVE  CAL. 

AIR  TfMP.I  WIND  SPFFDI  DFW  PtllNll  IFiiP  .  STRUC .  1 

(Celsius)  (Meter/sec)  (Celsius)  (Kel.xM-2/3) 

12.040  18.17  7.30  NO  DATA 

AIR  TEMP. 2  WIND  SPEED?  DFW  P0INI2  TFMP . ST  RUC . ? 

(Celsius)  (ileier/sec)  (Celsius)  (Kel.xM-?/3> 

12.624  15.87  7  44  NO  DATA 

CALCUl  ATE1)  MiCROMtlEOROLOGlCAL  PARAMETERS: 

HE ICH  f ,  Z1  POT. TFMP. I  VIR.TCmP.1  V. POT. TEMP. 1  APS. HUMID. 1 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3> 

18.35  12.820  13.735  13.914  7.715E-03 

HEIGHT,  12  POT. TFMP. 2  V1R.TFMP.2  V . PO I . T EMP . 2  ABS . HUM1 D . 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/n3) 

7.20  12.714  13.729  IJ.H19  7.797E-03 


PRINT  DATF :  1  I  JUN  19B0 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 

DATA  AVE.  CINC  PERIOD:  30  Min 

NOME  NCI  A  i  —•«"  :  I  *  i  JP  Pf  R  LEVEL,  2«  LOWER  LCVEL 


No. 05  No. 06  No. 07  No  .  08  No . 09 

WIND  DPFEDl  WIND  SPEED?  BAR , PRES • 2  SKY  RAD  WIND  DIR. 

9.464  8  590  4 . 594  1.667  5.233 

Nu  .15  No  .  16  No  .  17 

SPARF  A  SPARE  B  VOlT.REF.B 

(1.301  0.(101  6.205 

(BRAT  ION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 

DP  1 F  CAL  DPPFCAL  UTPFCAL  WS1EC  WSPEC 

(Volts*  (Volts*  (Volts)  (Coeff.)  (Coeff.) 

-0.008  0.050  0.000  0.99?  0.949 


7FRO  REF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

(No  ). 002V)  (No.  >  5V  >  (No.)lHi)  (VAC)  (Hx) 

0  0  0  115.5  59.78 

AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS; 

WIND  DIR.  BAR.PRFS.l  SKY  RAD.  BULK  WT  TFMP  MEAN  AIR  TEMP 

(Deg. True*  (Millibar)  (Watt/n2>  (Celsius)  (Kelvin) 

322.9  1008.69  -2.32 E  02  13.751  285.792 

TIDE  TABl E  BAR .PRES. 2 

(Meter  MSL  >  (Millibar) 

0.33  1009.79 


RFL. HUMID. 1  SPEC .HUMID. 1  VAP.PRFS.I  S  VAP.PRES.t  REF . INDEX  1 

(Percent)  (Kg/Kg)  (Millibar)  (Millibar)  (Kel.iM-2/3> 

69.91  6.298F-03  10.175  14.554  NO  DATA 

REL . HUMID. 2  SPEC. HUMID. 2  VAP.PRES.2  S  VAP.PRES.2  REF. INDEX  2 

(Percent)  (Kg/Kg)  (Millibar)  (Millibar)  (Kel.iM-2/3> 

70.65  6.358F  03  10.283  14.555  NO  DATA 


CUN  I  IN JED  BELOW 


PRINT  DATE:  11  JUN  1980 

DAI  A  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Mm 
NQMENCL A1URE :  1=UPPER  LEVEL,  2*LOWER  LEVEL 

PkUFiLE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  ( BUSI NGER , 1 973 ) : 


s 

TAPIl  ITY 

FLUX  PARAMETERS 
(  +*UP , -  *  DOWN ) 

SCALING  PARAMETFRS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
< ♦* INCR .WITH  HEIGHT) 

(RAD  RILMABDSUN  NUMPt h 

HOMFNTUM  FLUK 

FRICTION  VFLOC1TY 

GENFRAL  FORM : DN/DZ* 

GENERAL  FORM :' N ' SLOPE* 

<♦  Stable,  Unstable) 

(Nt /n2> 

( Me  tfre/scc > 

1 (N1-N2) |/((  n(Zl/Z2>* 

I (LnZl-PSl)-(LnZ2-PSI  )  )/ 

(t  006 

AT  GHH 

-2.00E  00 

1.277E  OC 

<Z1«Z2)I/2J 

(N1-N2J 

U  (METRIC  MF  AN  HEIGHT 

HUM  I DI T  Y  r  1  UX 

SCALING  SPEC. 

HUMD. 

N-W1ND  SPEFD  (M/sec  > 

N*WIND  SPEED  (M/sec > 

(Meter  * 

gmh  -  </i«z?>  i /;• 

(Kq/sec  m2  / 

( Kq/Kg ) 

Z*HE ICHT  (Meters) 

Z-MEIGHT  (M>  Vert. Axis 

1?  79 

9 . ?VF- 05 

-5 . 935E-05 

DWS/DZ*  2.56F.-0I 

PS1-PSI1 

WS  SLOPE  =  3. 13E-01 

7/1  A  1 

GMH 

LA  I  .  HF  AT  FLUX 

P  009 

(Wat  ts/n?) 

SCALING  POT, 

TEMP  . 

N*SPEC . HUMIDITY  (Kg/Kq) 

N-SPEC  HUMIDITY  (Kg/Kg) 

2 . 3  (1 F  o;* 

(Kelvin) 

7=HE IGHT  (Meters) 

Z*HEICMT  (M)  Vert. A«is 

1'  L  A* 

10  m*  f t  r:> 

7 .033E-O2 

0SH/DZ*  -0.92F-O6 

PSI-PSI2 

0  0  07 

«.F  N  .  HEAT  FI  UX 

SH  SLOPE*  -9, 1  IE  03 

< Wd  t  ts/«2) 

//l  AT 

7  1 

-1  24E  0? 

ROUGHNFSS  LENGTH 

N-POT , TEMP . (Kelvin) 

N=POT .TEMP . (Kelvin) 

U  0  1  * 

(Met  er s> 

Z-HEIGHT  (Meters) 

Z- HEIGHT  <  M  >  Vert . Ails 

SKY  AND  SOLAR  HEAT  FLUX 

3 . 67 1 E ' 0  3 

DPT/DZ*  1.18F-02 

PS1-PSI? 

1/ L  AT 

72 

(Watts/*?) 

P TK  SLOPE*  6.BBE  00 

0  006 

2. 32E  02 

DRAG  COEF.  AT 

10  MITERS 

N«LnTEMP . STRUC . (K«M-2/3) 

MUN  1  N  OBUKHOV  1  F  NOTH 

TOTAL  HEAT  BUDGF T  FLUX 

( D i mansion  less  > 

Z-HEIGHT  ( M )  Vert. Ans 

<  He  ter  s 

> 

(Wat  ts/n?) 

S.  459F  -  0.( 

PSI-NONE 

l  522F 

03 

-1  27E  0? 

CT2  SLUPE*N0  DATA 

PSI i  AT 

/» *  0. 056655 

POUEN  RATIO 

PS  II  At 

72*  -  0 . 026405 

(no  unite) 

P*  I.»  AT 

71*  -0.076560 

-0.541 

PS 1 2  AT 

/?•  0.13.1385 

GENFRAt.  CONSTANTS; 

HI SCELLANE OUS 

VON  KARMAN  URAVI TA1 ION  PROF ILC 

PR  OF  II  E 

PUI  K 

BULK 

(ONSTANT  Af CELFRATION  TUR . PRANDTI 

TUR  SCHMIDT 

St  N  HEAT 

MOISTURE 

AIR  DENSITY 

(No  units*  (il/ser 

2)  NUMBFR 

NUMPFR 

TRAN5F  .CUFF  . 

TWANSF  COEF  . 

(Kg/«.l  > 

04  9.7959 

0 . 74 

0.74 

0 . 9?fc  -  0  3 

1 . 32F-03 

1 .2257 

t  Gl  NERAL  NO  l  >  i  : 

AIR  SPECIFIC  HEAT 

Ar.ru  racy  iimifafl 

on  evceeded  for  measurement  of 

Prof i le  Slope 

and/or  PsrtidJ  Derivative. 

(  I  Tea  1  .  /Kg  Kel  .  ) 

CinpuOt  ■  in  eieru 

led  h  y  j  riser  lion 

of  : 

2.41 37E  02 

'.HI  SH?  ♦  / 

0UI  J  Kg/Kg 

WATER  LAT . HEAT  VAP . 

( ITral  , /Kq) 
590I7E  05 


HUN  NUMBFR.  7905081700  MARINE  SURFACE  *  AYER 

START  TIME:  |7:  2  :  30  PM  NHL  Ml CROME FEOROl.OGY 

START  DATE-  H  May  I V79  (DAY  128)  SAN  NICOLAS  Ifil  AND ,  CAI 


CONTINUED  ON  NF  K T  PAGI 
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RUN  NUMBER 
START  T IMF 
START  DATE 


7905001700 
17:  2:30  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


■  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TFMP. 
(Celsi us) 
12.626 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
(Meter/«ec ) 
16.15 

POT .TFMP , 
(Celsius  > 
12.724 


DEW  POINT 
(Celsius! 
7.4? 

VIR .TEMP . 
(Celsius) 
13.730 


V. POT .TEMP  . 

(Celsius) 

13.828 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hin 
DATA  AUER AC INC  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES. 
(Kel . «M-2/3)  (Millibar > 
NO  DATA  1009.69 


BULK  WT  TEMP  AIR-UT  TEMP 


ABS .HUMID. 

(Kg/n3) 

7.787E-03 


(Celsius) 

13.751 

REL .HUMID. 
(Percent ) 
70  .56 


(Kelvin  ) 

-1 . 125 

SPEC. HUMID. 
(Kg/Kg) 
6.3S1E-03 


POT-UT  TEMP 
<  Kelvin ) 

-1 . 027 

VAP .PRES  . 

(Millibars) 

10.271 


a  BULK  AERODYNAMIC  CALCUt ATIONS  BASF  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  iFRIEHF  ET  AL,1978): 


INFERRFD 

STABILITY 


FLUX  PARAMETERS 
<+«UP ,-=DOWN) 


INFFRRED 

SCALING  PARAMETERS 


VIR-WT  TEMP 
(Kelvin) 
-0.021 

S . VAP  .PRES  . 
(Millibars) 
14.555 


INFFRRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V.POT-WT  TEMP 
(Kelvin) 

0.077 

REF. INDEX 
(Kel.nM-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-St  able, -“Unstable) 
-0.008  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH*( Z1 *Z2) 1 /2 
12.99 

Z/L  AT  GMH 
-0.010 

Z/L  AT  10  METFRS 
-0.008 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-I . 243E  03 


MOMFNTUM  FLUX 
(Nt/«2) 

-5.42E-01 

HUMIDITY  FLUX 
(Kg/s pc  «2> 

8. 65E  05 

LAT.HEAT  Fl UX 
(Ua  r Ts/n2) 

2.14E  02 

SIN. HEAT  FLUX 
(Watts/ m2) 

2.14F  01 

SKY  AND  SOI  AR  HEAT  FLUX 
(Watts/e?) 

-2.32E  02 

TOTAL  HEAT  BUDGET  FUJX 
(Wat ♦*/«?> 

2.61E  00 

BOWfN  RATIO 
(no  units) 

0.100 


FRICTION  VELOCITY 
(Meters/sec ) 

6.649E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-1  .  061E-04 

SCALING  POT. TEMP. 
(Kelvin) 

-2 . 594E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .2032-03 

DRAG  COFF.AT  10  METERS 
(Dmensionless) 

1 . 696E-03 


WITH  LONC.  VELOCITY 
(Meter2/sec2) 

-4 . 422E-0 1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 

8 . 648E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 

1  . 725E-02 


AIR  DENSITY 
( Kg/n3 ) 

1 .2261 

ATR  SPECIFIC  HEAT 
(ITcal . /Kg  Kel . ) 
2.4137E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.9017E  05 

VAP  ,  PRES. AT  WT  LEVEL 
(Millibar  > 

15.683 

ABS  . HUMID -AT  U  f  LEVEL 
(Kg/m3) 

1  .  184E-02 

BAR. PRES. AT  UT  LEVEL 
(Mil 1 ibar ) 

1010.89 


a  MEASUREMENT  ERROR  ANALYSIS  OF  P ARAMFTERS  LISTED  IN  PFRCFNT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-" 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SEN. HEAT 
FLUX 

SKY  RAD, 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL. SPEC 
HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

492 

522 

472 

1262 

342 

52 

502 

160% 

232 

1032 

102 

432 

472 

1792 

1792 

462 

382 

1072 

52 

182 

1452 

232 

612 

1302 

432 

402 

a  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905081700 
17:  2:30  PST 
8  May  1979  (DAY  12R> 


MARINE  SURFACE  LAYFR 
NRL  MICROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DhTE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


a  composite  prof i».f.  and  bulk  afrodynahic  dfrivfd  parameter  value  weighted  as  a  function  of  the  above  respective  measurement  errors 

WITH  THE  LOWER  LIMIT  Ol  THE  CORRESPONDING  Ml  ASUREMFNT  UNCERTAINTY  INDICATED  IN  (  )  : 


STAMl  IT Y 


FLUX  PARAMETERS 

(♦-UP , --DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
( ^-Stable, --Unstable) 

0  .  003  [0.02]  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH* ( 2 1 aZ? ) 1 '2 
12.79 

Z/L  AT  GMH 
0.004  10.021 

Z/L  AT  10  METFRS 
0.003  (0.02) 

MONIN-OBUKHOV  LENCTH 
(Meters ) 

3.059E  03 


MOMFNTUM  FLUX 
<Nt/n2) 

-1.26F  00  I6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

B.80E-05  (8.0E-06) 

LAT.HEAT  FLUX 
( Wa  1 1  s/m2> 

2.17E  02  I2.QE+Q11 

SFN.HtAT  FLUX 
(Wat  ts/«2> 

-8.92F  01  I  3 . 0E^0  C ) 

SKY  ANt)  SOLAR  HF AT  FLUX 
(Wat  ts/n2> 

2.32E  02  (2. 0€*0l  J 

TOTAL  HFAT  BUDGET  FLUX 
(Watts/M?) 

-3.20F  01  l  3  .  OF  ♦  0 1  I 

BOWEN  RATIO 
(no  units) 

-0.204  (0.08) 


FRICTION  VELOCITY 
( Meter  s/sec > 

9.679F-01  (6.0E-02) 

SEAL 1NG  SPFC. HUMID. 
(Kg/Kg ) 

8.86VE-05  (3  0T-05) 

SCA1  INC  POT,  TFMP  . 
(Kelvin) 

7.086F-0?  (2.0F-02) 

ROUGHNESS  LENGTH 
(Metres) 

2.43CE03  (6.0E-051 

DRAG  COFF.AT  10  METERS 
(Meters) 

3. 42V)  -03  ( 4 , 0E -  04 ) 


a  DIFFERENCE  BFTWEEN  THE  PROFILE  AND  BULK  AFRODYNAMIC  DFRIVFD  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 


ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  F.VFR  ABSOLUTE  VALUE 
LISTED  IN  PFRCFNT  DIFFFRFNCF  AND  ARE  "♦or-": 

IS  IARGIR) 

.  Al  L  VALUES 

ARE 

GRAD. RICH 

Z/L 

MOMENTUM 

l AT .HFAT 

SEN. HE AT 

SKY  RAD. 

TOTAL  HFAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1  OM 

FLUX 

FI  UX 

FI  IJX 

FLUX 

FLUX 

RATIO 

VHOCITY 

HUMIDITY 

TEMP  . 

LENCTH 

COEF 

412 

42% 

5R2 

42 

922 

02 

2242 

1572 

322 

272 

972 

512 

ssx 

a  END  OF  DATA  RUN 


409 
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MARINE  SURFACE  LAYER  MICROMF TEOROL OGICAL  EXPERIMENT 

NAVAL  RESEARCH  LABORATORY 
ATMOSPHFRIC  PHYSICS  BRANCH 
MARINE  AlhOSPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

«  *  *  *  MICROMETF.OROLOCICAL  DATA  *  «  *  « 


RUN  NUMBER:  7905081730 

START  TIME:  17:32:30  PHT 

END  TIMFi  IB:  3s  0  PST 

START  DATE:  0  May  1979  (DAY  123) 

*  ANAIOG  CHANNEL  RAW  DATA  ( AVERAGE  VDC) : 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNEL S > ;  6/ Mm 
DATA  AVERAGINC  PERIOD:  30  Mm 
NOMF.NCLATURE :  l^UPPFR  LEVEL,  2-LUWER  LEVEL 


VOLT. REF. A  TEMP  .  STRUC .  1  TEMP  .  QTRUC .  2  DEW  POINT1  DEW  POINTS  WIND  SPEEDl  WIND  SPF.F.D2  BAR. PRES. 2 


BULK  WT  TEMP  AC  FREQUENCY  AC  VO!  TACF  MANUAL  FLAG  ZFRO  RFF . 


No  .17 

VOL  T.  RFF  .B 
6.205 


«  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE) s 

No.l  No. 2 

AIR  TEMP . 1  AIR  TEMP . ? 

141 1  124619  1421  124956 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  NFAR  UPWIND  I  AND  DP1FCAL 
HFIGHT/LENGTH  PATH <  Me  tors >  (Volts) 
0.199  57  -0.008 


WS1EC 
(Coeff . ) 
0.992 


No  .  0V 
WIND  DIR. 
5.212 


LIS2EC 
(Ccef  f . ) 
0.949 


•  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOLT .  RFF  .  DF.V  VOLT. RFF. DEV  ZFRO  RfcF.DFV  AC  VOLT.  FLUX  AC  FREQ. FLUX  AC  VOLTACE  AL  FREQUENCY 

( No . scans )  (No. scans)  (No. scans)  A(No.).005V)  B<No.).005V>  (No.). 002V)  <No.)5V)  (Nc.)IHz)  (VAC)  (Hz) 

0  0  180  0  0  0  0  0  115.5  59  7H 

*  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CA!  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS 


AIR  TEHP.l  WIND  SPEEDl  DEW  POINTl 


(Celsius ) 
12.462 

AIR  TEMP. 2 
(Celsius) 
12.496 


(Meter/sec)  (Celsius) 
18.42  7.35 


TF.MP  .STRUC  .  1 
(Kel . xM-2/3 ) 
NO  DATA 


WIND  DIR. 
(Deg .True) 

322 . 2 


BAR .PRFS. 1  SKY  RAD . 
(Millibar)  (Watt/n2> 


WIND  SPEFD2  DEW  P0INT2  TEMP. STRUC. 2 
(Meter/sec)  (Celsius)  <Kel.xM-?/3) 
16.30  7.4B  NO  DATA 


TIDE  TABLE  BAR. PRES. 2 
(Meter  MSL  >  (Millibar) 


•  CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1  POT. TEMP. 1  VIR.TFMP.l  V. POT. TEMP. 1  ABS. HUMID. 1  RFl  .HUMID. 1  SPEC. HUMID. I  VAP.PRES.l 


(Meters) 
18  35 


(Celsius) 

12.642 


(Celsius) 

13.559 


(Celsius) 

13.739 


(Kg/«3> 

7.742F-03 


(Percent  > 
70 . 96 


(Kg/Kg) 

6  31BF-03 


(M\ 1 1 ibar ) 
1  0 . 206 


BULK  WT  TEMP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.706  265.639 


S.VAP.PPES.I  REE. INDEX  I 
(Millibar)  (Kel. xM-  2/3) 
14.382  NO  DATA 


HEIGHT,  Z2  PUT. TEMP. 2  VIR . TEMP .2  V . POT . TF MP . 2  ABS . HUML D . 2  RFL. HUMID 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/n3)  (Percent) 

9.20  12.586  13.603  13.693  7.822F-03  71.46 


•  CONTINUED  BFLOW 


SPFC. HUMID. 2  VAP.PRFS.2  S.VAP.PRES.2  REF. INDEX 


(Kq/Kg ) 

6. 377F-03 


(Millibar) 

10.312 


(Millibar ) 
14.429 


(Kel . xM-2/3> 
NO  DATA 


RUN  NUM8FR:  7905081730 

START  TIME.  17:32:50  PST 

START  DATE.  8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROHETFOROlOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMP L INC  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPER  L  EVFL ,  2«t  OWER  LEVEL 


•  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CAl  CULATED  VALUES  ( 8USINGER , 1 973 ) : 


FLUX  PARAMETERS 
(♦•UP ,-«DOWN> 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
( ♦ *  INCR .WITH  HEIGHT) 


CRAD. RICHARDSON  NUH6FR 
( ♦-"Stable,  -'Unstable ) 

0 . 004  AT  GMH 


MOMENTUM  FLUX 
<Nt/«2> 

-1 . 77E  00 


FRICTION  VELOCITY 
(Meters/sec ) 
l . 20 OE  00 


CENFRAL  FORM : DN/D7» 
l  ( N1 -N2 > ) / 1 1  n(Zl/Z2>» 
(Zl»Z2)l/21 


GENERAL  FORM  :  'N' SLOPE* 
l  (LnZl-PSI )-( LnZ2-PS I  )  )/ 
IN1-N2J 


GEOMETRIC  MEAN  HEIGHT 

(Meter)  CMH-(ZI*Z?)l/2 
1299 

Z/L  AT  GHN 
0.005 

Z/L  AT  10  METERS 
0 . 004 

Z/L  AT  Z1 

0.00/ 

Z/L  AT  Z2 
0.004 

MONIN-OBUKHOV  LENGTH 

(Meters  > 

2. 407E  03 

PSI1  AT  Z1-  -0 . 034672 

PSII  AT  Z2-  -0 . 017383 

PSI2  AT  Zl-  -0.046054 

PSI2  AT  72*  -0.023491 


GENERAL  CONSTANTS: 


VON  K ARMAN 
CONSTANT 
<  No  units) 
0.4 


HUMIDITY  FLUX 
(Kg/sec  n2) 

0  91E-05 

LA T  HEAT  FLUX 
<  Wat  ts/«2 ) 

2.20E  02 

SEN. HEAT  FLUX 
<Uatts/n2> 

-6.30E  01 

SKY  AND  90LAR  HFAT  FLUX 
(Uatts/nP) 

-1  21E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2  > 

3.62E  01 

BOWFN  RATIO 
(no  unite) 

-0.286 


SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6, 0S8E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

4 . 240E-02 


ROUGHNESS  LENGTH 
<  Met  er s  > 

3.691E-03 

DRAG  COEF.  AT  10  MFTERS 
(Dimension  less) 

4.67BE -03 


GRAVITATION  PROFILE  PROFtl  E  BUI  K 

ACCELERATION  TUR . PRANDTL  TUR. SCHMIDT  SFN  HEAT 


BULK 

MOISTURE 


(M/sec  2) 
9 . 7959 


TRAN3F.COFF.  TRANSF.COEF. 
0.92L-03  1.32E-03 


N*WIND  SPEED  (M/sec) 
Z-HEIGHT  (Meters) 
DWS/DZ-  2. 37E- 01 


N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ*  -B.92E-06 


N*POT .TEMP . (Kelvin) 
Z'HEIGHT  (Meters) 
DPT/D7*  6.24E-03 


CFNERAL  NOTE  L 

Accuracy  Imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derluativ 
Computation  executed  by  insertion  of. 


N»W1ND  SPEED  <M/%ec ) 
Z-HEIGH1  (M)  Vert. Axis 
PSI*PSI1 

WS  SLOPE-  3  33E-01 

N*SPEC .HUMIDITY  (Kg/Kg) 
Z*MF  1  GHT  ( M >  Vert. Axis 
PSI'PSI? 

SH  SLOPE-  -0.92E  03 

N^POT .TEMP , (Kelvin) 

7 -HEIGHT  (M)  Vert. Axis 
PSI-PSI2 

P TK  SLOPE*  1.276  01 

N*LnTEMP .STRUC . <KxM  2/3> 
2-HEIGHT  (M)  Vert  Am 
PSI-NONF 

CT2  SLOPE -NO  DATA 


MISCELLANEOUS 


AIR  DENSITY 

(Kg/m3) 

1 .2260 

AIR  SPECIFIC  HFAT 
( ITcal . /Kg  Kel . > 
2.4137E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

S.9Q26C  05 


e  CONTINUED  ON  'if  X  f  PAGF 


RUN  NUMBER :  79O5O0173Q 

START  TINE;  17:32:30  PHI 

START  DATE:  0  Nay  197V  (DAY  1201 


NARINE  SURFACF  LAYER 
NRL  HICRONETEUROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  19BU 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD.  30  Min 


ESI  I MATFD  NICRONETEOHOLOCICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TENP. 
(Celei u%> 
12.492 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
( Heter/sec  > 
16.56 

POT.IENP, 

(Celsius) 

12.590 


DEW  POINT 
(Celsius) 
7.47 

MIR . TEMP . 
(Celsius) 
13.598 


TENP.STRUC.  BAR. PRES. 
(Kel  . »M-2/3>  (Millibar) 
NO  DATA  1009.48 


BULK  WT  TENP  AIR-UT  TEMP 


V. POT. TENP. 
(Celsius  > 
13,696 


ABS .HUNID . 
(Kg/*3> 

7  .  B12E-03 


(Celsius) 

13.706 

REL. HUMID. 
(Percent ) 
71 .40 


(Kel  v 
-1  .214 

SPEC. HUMID. 
(Kg/Kg ) 
6.370E-03 


PQT-UT  TEMP 
( Kel v m ) 
-1.116 

VAP  PRES. 
(Mi  1 1 1 bars ) 
10 .299 


Vlft-WT  TEMP 
(Kel v  in) 
-0.108 

S .VAP .PRES. 
(Millibars) 
14.424 


V.POT-WT  TEMP 
(Kelvin ) 
-0.010 

REF .INDEX 
(Kel , *M-2/3) 
NO  DATA 


BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


flux  parameters 

(♦■UP , -“DOWN > 


GRAD. RICHARDSON  NUMBER 
( ♦-Stable, --Unstable) 
-0.008  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH*< Z1 »22> 1 /2 
12.99 

Z/L  AT  GMH 
-0.010 

Z/L  AT  10  METERS 
-0.008 

MQNJN-OBUKHOV  LENGTH 
(Meters) 

-1 . 245E  03 


MOMENTUM  FLUX 
(Nt/«2> 

-5.79F-01 

HUMIDITY  FLUX 
(Kg/sec  *2) 

8.74E-05 

L AT. HEAT  FLUX 
(U*tt*/n2) 

2.16E  02 

SFN.HEAT  FlUX 
<Watts/n2> 

2.36E  01 

SKY  AND  SOLAR  HFAT  FLUX 
<Wetts/n2) 

-1 . 21E  02 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/*2> 

1.1 8E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 

6.872E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-1 .037E-04 

SCALINC  POT. TEMP. 
(Kelvin) 

-? . 765F-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .327E-03 

DRAG  COFF.AT  10  MFTERS 
(Dinensionless) 

1  723E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOC1TY 
(Meter?/sec2 ) 
-4.722E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/ sec  «3> 
8.735E-D5 

WITH  POT.  TEMPERATURE 
(Meter  Kel . /sec ) 

1  . 90  0E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3> 

1 . 2264 

AIR  SPECIFIC  HEAT 
( ITca 1 ■ /Kg  Kel . ) 
2.4138E  02 

WATER  LAT . HEAT  VAP. 
(ITcal . /Kg) 

5.9025E  05 

VAP , PRES. AT  WT  LEVEL 
(Mill ibar  ) 

15,634 

ABS. HUMID. AT  WT  LEVEL 
(Kg/m3) 

1  .  181E-02 

BAR.  PRES.  AT  WT  LEVEL. 
(Mi  Ulbar  > 

1 01 O.fcO 


BOWEN  RATIO 
(no  units) 

0.109 

*  M.  ASUREME  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  HFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROFILE 

ERROR  VALUES 

AND  BOTTOM  ROW  ARE 

BULK  AERODYNAMIC  ERROR 

VALUES.  ALL  VALUES  ARE  APPROXIMATE 

AND  ARE  *+or- 

GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN  FRICTION 

SCL . SPEC 

SCL. POT . 

RQUGH. 

DRAG 

NO. AT  GMH 

AT  10H 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO  VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

60X 

62X 

5PX 

129X 

44X 

6X 

71X 

173X  26X 

I03X 

I7X 

ASX 

52X 

175X 

175X 

46X 

3BX 

103X 

6X 

24X 

1 4 1 X  23X 

61 X 

126X 

43X 

40X 

«  CONTINUED  BELOW 


RUN  NUMBER:  7905081730 
START  T IMF :  17:32:50  PUT 
START  DATE:  8  May  1979  (DAY 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAt. 


PRINT  DATE :  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


COMPOSITE  PROF II  E  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFA8URE MF  NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 


GRAD  RICHARDSON  NUMBER 
('•Stable, --Unstab 1 e> 
0.001  (0.021  AT  GMH 

GEOMETRIC  mfan  height 

(Meter)  CMH-  <  Z 1  »72 )  1  /?. 
12  99 

Z/L  AT  CMH 
0  001  10.0?) 

// L  (.1  10  METERS 
0  001  (  0  02  1 

MON  IN -OBUKHOV  LENGTH 
<  Meter  s ) 

1  .  1  7*>E  0  4 


FLUX  PARAMETERS 
(♦*UP,-*DOWN) 


MOMENTUM  FLUX 
(Nl/n2) 

-1 . )3F  00  I6.0E-02J 

HUMIDITY  FLUX 
(Kq/*ec  «2) 

8.7UF-05  I9.0E-16J 

LAT. HEAT  FLUX 
(Wat  t«*/n2 ) 

2  17E  02  ( ? . 0E+0 1  1 

SEN. HEAT  FLUX 
(Wat  ts/«2) 

-3.73E  01  13.0E+00) 

sxr  AND  SOLAR  H(  AT  FLUX 
(Wat  t%/«2 ) 

1  21E  02  12. 0E»01  1 

TllTAL  HFAT  BUDGET  FLUX 
( Wat  ts/«2> 

9.77F  01  I  3 . OF  +0 1  ) 

BOWFN  RAT  10 
(no  unite) 

-0.068  10  OB) 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meter  •s/sec  ) 

9.274E-01  I6.0E-0?) 

SCALING  SPEC .HUMID . 
(Kg/Kg) 

8.765E-05  I3.0E-05) 

SCALING  POT. TEMP. 
(Kelvin) 

3 . 3B4E-02  (2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

2.468E-03  16.0E-05) 

DRAG  COFF.AT  10  MFTERS 
( Meter  s ' 

3. 0OSE-  K  A  t  4 , 0E -04  1 


f  FERENCF  BETWEEN  THf  PROFILE  AND  RUl  K  AERODYNAMIC  DIR1VFD  PARAMETER  VALUES  AS  CONPUlED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  TMf 
<BOVE  WEIGHTED  COMPOSITE  VALUE  UR  MEASUREMENT  UNCERTAINLY  VALUE  (WHICH  EVER  APSOf  UTE  VALUE  IS  t  ARGFR  >  .  ALL  VA1  UE  S  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ART  "'er-V 


GRAD. RICH. 
NO. AT  GMH 

7/L 

AT  1  OH 

MOMENTUM 
FI  UK 

LAT  ME  At 

n  ux 

SIN  ML  AT 
FLUX 

SKY  RAD 

FI  UX 

TOTAl  MEAT 
Fl  UX 

BOWEN 

RATIO 

FRICTION 

VELOCHY 

SCL  SPEC 
HUMIDITY 

SCL  .POT  . 
TEMP  . 

ROUGH 

LENGTH 

DRAG 

COEF 

33X 

3  St 

52X 

IX 

t?5X 

OX 

47X 

248X 

28X 

25X 

t  30X 

48X 

sot 

•  INO  Of  MTA  RUN 
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MAR  INF  SURF ACL  l AYfcK  H J CWUMF TFQRUl  OCI CAL  E  XPFR I NFNT 

NAVAL  RFCl  ARCH  I  ARORATORV 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  A1MOCPHLRIC  RESEARCH  STATION 
SAN  NICOLAS  I  SI  AND,  CALIFORNIA 

«  «  *  *  MlCHOMETEUROl  OC1CAI  DATA  »  *  *  • 


RUN  NUMBER: 

790500 1 800 

SI  ART  Tir.c: 

18:  3:10  PSf 

END  TIMI  : 

18:33:20  PST 

MART  DATE: 

8  my  1979 

(DAY  |2«1> 

ana: DC  CHANNEL  RAW  DATA 

(AVERAGE  VDC): 

No  .  00 

No  .  01 

No  ,  02  No  .  03 

NO  .  04 

VUL.T  .«FF  .  A 

TEMP.  STRUC. 

l  TEMP . SIRUC.2  DFW  P01NT1 

DFW  POINT 

6.205 

0 .0CI 

0.061  4.675 

4.758 

PRINT  DAT! :  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCI  A  TURF.  :  1*UPPFR  lEVEI,  2-LOUER  LEVEL 


No  .  05 

WIND  SPF-ED1 
9  402 


No  .  06 

WIND  SPEEDS 
0.662 


No. 07  Nc.00 

BAR  PRES. 2  SKY  RAD. 
4.588  0.240 


No . 1 0  No  .  1 1  No . 12 

BULK  Ml  TEMP  AC  FREQULNCY  AC  VOLTAGE 
4.041  3.798  2.550 


No . 13  No . 14 

MANUAL  FLAG  7FRO  RFF . 

0.001  0.001 


No  .  15 
SPARE  A 
0  .  901 


No  .  1  6 
SPARE  B 
0  .  001 


No  .  17 

VOL T .REF  ,8 
6.205 


DIGITAL  CHANNEL  RAW  DATA  (AVERAGE > : 


ESCARPMFNT  DATA,  FIELD  CALIBRATION  AND  WIND  SPFLD  FSCARPMENT  CORRECTIONS: 


No . 1  No . 2 

AIR  TEMP .1  AIR  TFMP .2 

1411  s 23415  142J  124308 


UPWIND  NEAR  UPWIND  LAND  DP  I FCAl 
HFIGHT/LENCTH  PATH( Meters)  (Volts) 
0.199  52  -0.0 0B 


DPPFCAL 
(Volts) 
0  .  050 


W  TDK  CAL 
(Volts) 
0.000 


WS1EC 
(Cceff . ) 
0 .992 


No  .09 
WIND  DIR. 
5.308 


WS2EC 
(Coeff • ) 
0.949 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENG  INFER  I NC  UNITS: 

M  At:  UAL  FLAG  ERROR  COUNT  DATA  I»ASF.  VOLT. RFF. DEV  VOLT  .RFF  .  DFV  7EtO  RFF.DFV  AC  VOCT.Fl.UX  AC  FRFQ.fl.UA  AC  VOLTAGE  AC  FREQUENCY 

(No. scans)  (No. scans)  (No. scans)  A(No.),005V)  B(Nc>.0Q5V>  (No. >. 002V)  (No  >5V>  (No.llHz)  (VAC)  (Hz) 

0  1  179  00000  115.5  59.80 


observed  microns reosoi  ocical  parameters  (Including  thf  above  cai  .  and  escarpment  corrections)  translated  into  engineering  units: 


AIR  TEiftP.l 
(Celsius ) 

12 . 342 

WIND  tiPFKDl 
(Meter /sec ) 
18.20 

DEW  PC. (N  T 1 
(Cel s>  us) 
7.61 

TEMP  .STRUC  .  1 
(Kel . xM  2/3) 

NO  DATA 

W i ND  DIR  . 
(Deq .True) 

325.5 

BAR .PRES. 1 
(Millibar ) 
1008.60 

SKY  RAD. 
<Watt/n2) 
-3.35E  01 

BULK  UT  TFMP 
(Celsi us) 

1 3 . 68? 

MEAN  AIR  TEMP 
( Kelvin ) 

285. 54 6 

AIR  TEMP. 2 
iOUlii) 
12.431 

WIND  SPEED? 

<  Meter /ser ) 
16.00 

DFW  POINT? 
(Celsius ) 
7.73 

TEMP  STRUC . 2 
( Kel . xM-2/3) 

NO  DATA 

TIDE  TABLE 
(Meter  MSL) 
0.55 

BAR  PRES. 2 
(Millibar  ) 
1009.70 

CALCUl  A I  ED 

micrumeteuroloc.ical  PARAMETERS : 

HEIGHT,  Z 1 

(Meters) 

18.35 

POT. TFMP. 1 
(Celsi us) 

12- 521 

VIR  .  TFMP  .  1 

(Celsius) 

13.458 

V.POI.TEMP.l  ARS. HUMID. 1 
(Celsius)  <Kg/fi3> 

13.638  7 . 836E-C3 

REL. HUMID. 1 
(Percent ) 
72.81 

SPEC. HUMID 
( Kq /Kq  ) 

6. 433E-03 

1  VAP. PRES. 1 
(Millibar ) 
10.391 

S. VAP .PRES. 1 
(Mill ibar  ) 
14.270 

REF. INDEX  1 
(Kel  .  iM-2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT . TFMP .2 

(Celsius) 

12.521 

VIR . TFMP .2 
.Celsius  > 
13.557 

V.P01.TPMP.2  ARS. HUM LD. 2 
(Celsius)  (Kg/*3> 

13.648  7.960E-U3 

RF.L  .  HUMID  .  2 
(Percent ) 
7.3.01 

GPFC . HUMID 
(Kq/Kg  ) 

6 . 48UF-03 

.2  VAP .PRES. 2 
(Mi  llibar ) 

1 0 . 492 

S . VAP . PRES. 2 
(Millibar  > 
14.370 

REF. INDEX  2 
(Kel . xH-2/3) 
NO  DATA 

CONTINUED  BELOW 


RIJN  NUMBFR: 

7905081800 

MARINE  SURFACE  l  AYER 

START 

TIME: 

18:  3:10  PST 

NHL 

MICROMt  TFUROI  OGY 

START 

DATE  : 

8  May  1979  (DAY 

28) 

SAN 

NICOLAS  1SI  AND, 

PR  INI  DATE:  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PFRIOD:  30  Min 
NOMFNCLATURE :  1  =  UPPFR  I EVF  L  ,  2X  l  OWER  LEVEL 


PROFILE  CALCUl  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CULATED  VAtUfS  ( BUS INGFR ,  1 973 > : 


STAPH  ITY 


FLUX  PARAMETERS  PROf  RE  SLOPES 

(  ♦  =UP ,  -*DOUN )  SCAI  INC.  PARAMETERS  PARTIAL  DERIVATIVES  < ♦-INCH . HI TH  HEIGHT) 


f.RAD  RICHARDSON  NUMBER 
( ♦-Stable, -  -  Unstable ) 
0.001  AT  GMH 

CEOMF  TRIG  MEAN  HEIGHT 
(Meter)  GMH  -  ( Z 1 *72 ) 1/2 
12.9? 

//L  At  GMH 
0  00  1 

//L  A  T  10  METERS 
-0  00  1 

Z/L  AT  Z I 
-9.001 

Z/L  AT  72 
■  0  .  000 

MUNI  rt-  OBUKHOV  IFNC.IH 
1  Meter  s  > 

-1 . M?7C  04 


HOMFNTUM  FLUX 
(Nt  /*2) 

-2. OOF  00 

HUMIDITY  FLUX 
(Kq/sec  «?) 

9.32F-U5 

LAT  .HEAT  Fl.UX 
<Watts/n2> 

2.4.3E  02 

&'  N . HEAT  FI  MX 
<Ua  1 1 «./rt2) 

9.92E  00 

SKT  AND  SOLAR  HI  AT  FLUX 
<M«tts/n?> 

<  35E  01 

10TA1  HFA1  BUDGF  T  FLUX 
(Watts/M.’i 
?  19t  ft.’ 


FRICTION  VELOCITY 
( Meter s/ser > 

1 • 276E  00 

SCALING  OPFC.HUMD. 
(Kg/Kg  > 

6. 27  IE -05 


SCALING  POT.  TEMP, 
(Kelvin) 

-6.273E-03 


ROUGHNF ss  length 

(Meters) 

3.672F-C3 


DRAG  CQCF  AT  10  MF TCRS 
(l)inensionl*4s) 

5  4(01  0  3 


GENERAL  FORM  ;  DN/DZ* 
l  (Nl-N2)l/ll  n ( Z 1 /Z2  >  * 
(  Z 1  «Z2 ) 1 /2 1 

N • U I ND  SPEED  (M/sec > 
Z-HFIGHT  (Meters) 
DWS/DZ*  2.45E-01 


N=SPFC. HUMIDITY  (Kq/Kg) 
Z-=HEIGHT  (Meters) 
DSH/DZ-  -B.92E-06 


N=POT . TEMP . (Kelvin) 
Z™ HEIGHT  (Meters) 
DPT/DZ-  -0  92F-O4 


GFNFRAL  FORM :  ' N ' Si  CPE  = 
t  (lnZl-PM>-<LnZ2-Pr»I)  1/ 
IN1-N21 

NtWIND  SPFED  (M/ser) 

Z=HE ICHT  (h)  Vert. Axis 
PS1-PS11 

WS  SLOPE  -  3  1 3F-0  t 

N=SPEf  HUMIDITY  <Kq/Kq) 
Z*HL  IGHT  <M)  Vert. Axis 
PSI xPSl 2 

SH  SLOPE*  -0.62E  03 

N-POT . TEMP . (Kelvin ) 

Ze HEIGHT  (M)  Vert . Axis 
PSI-PSI? 

PTK  r.|  OPE  -  -B.62E  01 

N-LnTEMP  STRUC . (KxM-2/3) 
?  =  HF IRHT  (M)  Ver  t  Aits 
PSI-NONfc 

CT 2  SLOPE-NO  DATA 


PC  1 1  I  71- 
Pf.Il  A I  £.' 
PGl 2  AT  /l* 
PS  T  2  A  I  /?* 


0 . 0C3610 
3 . 30 1 M  1  4 
0  002169 
0001 089 


B'lWFN  PATIO 
(n»  units) 
0.041 


U  NEPAL  (  ON  .  r  ANTS 


MJSCELLANl  OUS 


VON  K ARMAN 

CHAV I  TAT  ION 

PROF  ILL 

PROF  li  t 

HU'  K 

BULK 

constant 

ALCI  l  EH  AT  KIN 

TUW  PRANDK 

TUW . SCHMIDT 

SI  N  HEAT 

nOiSTUHI 

AIR  DENSITY 

<M*  .in  i  ts) 

(M/ser  ?) 

NliHRf  R 

NUMRF  R 

TRANCE  CUFF 

1HANSF  .  COE  F 

(Kq/t»3  > 

0  .  4 

9 . 79f,  V 

<)  74 

0.74 

0 .921  -03 

1  .  3.?f  03 

1  2265 

Cl  NERAL  NOT  ► 

Ar  curacy  I  mi  l*uon  ex  reeded  For  rteasur  eaten  t  of  Profile  Slope  and/or  Partial  Derivative 
foepir  t  at  >  on  tit'  utfd  hy  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal  ./Kq  Kel  .  ) 

2 . 4 1  4 0 F  02 


«iH  I  SH2  */  Ol»l  (  Kq/xg 
PTK 1  PTE2  ♦/  OOU  Kel 


WATER  LAT  HEAT  VAP . 
(ITcal - /Kq ) 

5. 90  31 E  05 


CONTINUED  ON  Nl  XI  PAM 
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RUN  NUMBFR 
START  TINE 
START  DATE 


7905Q818UU 
18 i  3.10  PST 
8  May  197V  (DAY  128) 


MARINE  SURFACE  LAYFR 
NJ»L  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


HSriHAUD  MICRUMETEOROLOUICAL  PARAMETERS  AT  TEN  METERS : 


PRINT  DATE:  11  JUN  1V80 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP  AlR-WT  TEMP 

POT-UT  TEMP 

VIR-UT  TEMP 

V.POT-WT  TEMP 

(Celsius) 

(Meter/^er ) 

(Celsius) 

(Kel . *M-2/3) 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin ) 

(Kelvin ) 

12.420 

16,27 

7.7? 

NO  DATA 

1009.61 

1 3 . 68? 

-1.262 

-1  164 

-0 .137 

-0.039 

HEIGHT 

POT. TEMP . 

VIR . TEMP . 

V.  POT. TEMP. 

ABS. HUMID . 

REL .HUMID. 

SPEC  HUMID . 

VAP .PRES . 

S. VAP .PRES  . 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Ce) siut ) 

(Kg/«3> 

(Percent ) 

(Kg/Kg ) 

(Mil 1 ibar s ) 

(Millibars) 

(Kel .*M-2/3> 

iii.au 

12.S18 

13.545 

13.643 

7.9S2E-03 

72.99 

6 . 48 1 E -  03 

1 0.480 

14.358 

NO  DATA 

BUI  K  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABOVE  ESTIMATED  VA1  UES  AT 

TEN  METERS 

(FRIEHF  ET  AL , 

1 978  >  : 

INFERRED 

STABILITY 


FI  UX  PARAMETERS 

INFERRE D 

INFERRED  MEAN  VERTICAL 

<t*UP,— DOWN) 

SCALING  PARAMETFRS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 
(  ♦ -Stable ,  -  -Unstable*) 

-  0 . 009  AT  CMH 

■  t  OMLlfHC  MEAN  HEIGHT 
(Meter)  CNH= <Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 

•  o  .an 

1/ L  AT  10  METERS 

•  (J  .  009 

MON IN -OBUKHOV  LENGTH 
(deters) 

- 1 . 1 36E  03 


MOMFNTUM  FLUX 
(Nt/«2> 

-5.5JE-Q1 

HUMIDITY  FLUX 
(Kg/sec  n2) 

8.25E-  05 

LAT.HEAT  FLUX 
(W<*Tts/«2> 

S.OAE  02 

SEN. HEAT  FLUX 
( Uatts/*2) 

2.41E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wa  rts/«2> 

-•3.35E  01 

TOTAL  HEAT  BUDGET  FI.UX 
(Wat  t s/n2) 

1  .  V5E  02 


FRICTION  VELOCITY 
(Meter  s/sec ) 

6 . 7 1 4E  -  0  1 

SCAl  ING  SPEC  .  HUM  I  D  . 
(Kg/Kg) 

-1  . 002E  ■  04 

SCAl  ING  POT .TEMP . 
(Kelvin) 

-2.8V3F-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .239E-03 

DRAG  COEF.AT  10  MFTERS 
(Dimensionless) 

1 . 704E-Q3 


WITH  LONG.  VFLOCITY 
( Meter?/sec2  > 
-4.508E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
8.251E-05 

WITH  POT. TEMPERATURE 
(Meter  K*1 , /sec ) 

1 .943E-02 


AIR  DENSITY 
( Kg/n 3 ) 

1 . 2268 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4140E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5.9029E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  ) 

15.613 

ABS. HUMID. AT  WT  LEVEL 
( Kg/«3> 

1  . 179E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1010.81 


BOWEN  RATIO 
(no  unite,) 
0.118 


MEASUREMENT  ERROR  ANALYSIS  Of  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARC  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "tor 


GRAD. RICH. 

Z/l 

MUMFNTUM 

LAT .HEAT 

GEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL , SPEC 

SCL .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FI.UX 

FI  UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

1442 

1442 

582 

1362 

1362 

72 

1  162 

2722 

292 

1  07'*'. 

1072 

492 

582 

IV  iZ 

1732 

46% 

382 

1012 

72 

312 

1392 

232 

612 

1242 

432 

402 

CONTINUED  BElOW 


RUN  NUMBER 
START  TIMF. 
START  DATE 


7VC50BI 80  0 
18:  3:10  PST 
8  hay  1979  (DAY  128) 


MAR  INF  SURFACF  LAYER 
NRL  MIC ROMETE. UROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  BkUFflL  AND  Bill  K  AERODYNAMIC  DFRIVFD  PARAMETER  VALUE  UFIGHTFD  AS  A  FUNCTION  UF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWrK  L1MI  I  Or  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  J : 

FLUX  PARAMETFRS 

STABMITY  (t-  =  UP  ,-=DOUN)  SCALING  PARAMETERS 


(.RAD.  RICHARDSON  NUMBER 
(♦-Stable,  --  Unslab  Ip  ) 
-0,004  10.021  AT  CMH 

GLOME  TRIG  MEAN  HEIGHT 
(Meter)  CMH- <  Z 1 */? ) 1 /? 
12.9V 

L/ L  AT  GMH 
- 0.J06  10.021 

Z/L  AT  10  METFRS 
-0.004  (002) 

MON  1  i  OBUKHOV  LENGTH 
<  Met  er  s  ) 

-«J.3!St  0,< 


MOMENTUM  FLUX 
(NT/n2> 

-1.19c  00  16 . 0E -02 ) 

HUMIDITY  FLUX 
(Kg/sec  «2) 

8  60F-05  10. 0F.-Q61 

LAT.HEAT  FLUX 
(Watt  s/m1) 

2.12E  02  I?.OE*OI1 

SPN.HEAT  FLUX 
(Wat  ts/n2> 

1 . 81E  01  (  3 . 0  F.  ♦  G  0  ) 

SKY  AND  SOLAR  Ht AT  FLUX 
( Ua  1 1 */«2  > 

3.35E  01  1 2 . 0E+0 1 ) 

TOTAL  HFAT  BUDGET  FLUX 
(Wat  t«/n2> 

2.00E  0?  [J.OFtOll 


FRICTION  VFIOCITY 
( Meter  s/sec  ) 

9 . 39 0E -01  16.0E-021 

SCALING  SPFC. HUMID. 
(Kg/Kg > 

R.653E-05  I  3.  w  L  -05 ) 

SCAl  INC  POT.  TEMP. 
(Kelvin) 

-  1  .  678c>02  (2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

2.376E-03  (6.0E-05J 

DRAG  COEF.AT  1C  MFTFRS 
( Meter  s ) 

3.22SC-U6  (4.0E-04) 


BOWEN  RATIO 
(no  unit*) 

0.092  I II.  081 


DI) TERENCE  R,  TWEEN  THE  PRO!  ILF  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMF  TER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOS/ If  V At  I  IF  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER)  .  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFrFRFNCF  AND  ARE  “tor-": 


GRAD. RICH 
NfJ.  AT  GMH 

Z/l 

AT  10M 

MOMENTUM 

FLUX 

LAI  HEAT 
FLUX 

f.F N .  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAl  HFAT 
FLUX 

BOUFN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .POT 
TEMP 

ROUGH . 
LENGTH 

DRAG 

COEF 

^^z 

212 

612 

102 

402 

02 

72 

442 

322 

222 

572 

512 

Svx 

END  Of  DATA  RUN 
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MARINE  SURFACE  LATER  MXCR0METE0R0L3GICAI  EXPERIMENT 

NAVAL  RESEARCH  1  ABORATURY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 


MICROMETEOROL  OGICAL  DATA 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905081030 
18:33:30  PST 
IV:  3:40  PST 
H  May  1979  (DAY  1?«> 


ANALOG  CHANNEL  RAU  DATA  (AVERAGE  VDC > : 


No. 00  No. 01  No. 02  No . 03 

VOLT. REF. A  TFMP.STRUC.l  TEMP . STRUC . 2  DEW  POINT l 


No  .  04 

DEW  P0INT2 
4.814 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  30  Min 

NOMENCl A JURE :  l -UPPER  LEVEI  ,  2*LOWER  LEVEL 


No .05  No . 06  No .07  No . 08 

WIND  SPfc ED  1  WIND  GPFED2  BAR. PRES. 2  SKY  RAD. 

8.706  7.885  4.619  -U.066 


No  .  CV 
WIND  DIR 
5  3B9 


No. 10  No. 11  No. 12 

BULK  WT  TEMP  AC  FREQUENCY  AC  VOi  TACE 
4.045  3.747  2,552 

•  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE > : 

No  .  1  No. 2 

ATR  TEMP  .  1  AIR  TEMP . 2 

1411  122347  1421  123542 


MANUAI  FLAG  ZfRO  REF. 


No  .  17 

VOLT .REF  .  b 
6.205 


ESCARPMENT  DATA,  FIFLD  CA'  IBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS 

UPWIND  NFAR  UPWIND  LAND  DP  1 F  CAL  DP2F  CAL  WT  BE CAL  USlfC 

HFIGHT/LENCTH  PATH ( Meiers)  (Volts)  (Volts)  :Volts>  (Coeff 

0.199  4?  -0.008  -0.050  0.000  0.792 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINFERING  UNITS: 

MANUAI  FLAG  ERROR  COUNT  DATA  BASE  VOLT. REF. DFV  VOLT . RE F . DFV 
(No. scans)  (No. scans)  (No. scans)  A(No.).005V)  B(No.).Q05V) 

0  0  180  0  0 


ZFRO  REF. DFV  AC  VOLT. FLUX  AC  FREQ  .  F  LUX  AC  VUL  TAGJ.  Al  FREQUENCY 

(No.). 002V)  <  No  .  >  5  V )  (No.)lHi)  (VAC)  (HD 

0  u  0  115.5  59.75 


*  OBSERVED  MICROMETEOROl  OCICAL  PARAMETERS  (INCLUDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRAN5LA1ED  INTO  ENGINEERING  UNITS. 


AIR  IFMP.i  WIND  SPEED1  DEW  POINT! 

(Celsius)  (Meter/sec)  (Celsius) 

1 2 . 235  16.72  7.94 

AIR  TEMP. 2  WIND  SPEF DP  DFW  POINT? 

(Celsius)  (Meter/sec)  (Celsius) 

12.354  14.58  8.07 


TEMP .STRUC. 1 
(Kel . xM-2/3) 
NO  DATA 

TFMP .STRUC. 2 
(Kel . xM-2/3) 
NO  DATA 


BULK  WT  I F  HP  MEAN  AIR  1LMP 
(Celsius)  (Kelvin* 
13.686  285  454 


«  CALCULATED  MICRUMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1  POT. TFMP. 1  VIR.TFMP.l  V. POT. TEMP. 1  ABS. HUMID. 1 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/m3> 

18,35  12.415  13.376  13.556  8.Q72E-03 

HEIGHT,  Z2  POT. TFMP. ?  VIR.TFMP.2  V. POT. TFMP. 2  ABS . HUMID . 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kq/«3> 

9.20  12.444  13.507  13.597  R.150E-03 


»  CONTINUED  BELOW 


WIND  DIR.  BAR. PRES.)  SKY  RAU. 

(Deq.True)  (Millibar)  (Watt/m?> 

328.2  1009.97  9.20F  U0 

TIDE  TABLF  BAR. PRES. 2 

(Meter  MSL)  (Millibar) 

0.61  1010.17 


REL. HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l  S. VAP. PRES.  1  REF  INDE*  1 

(Percent)  <Kq/Kg)  (Millibar)  (Millibar)  <Kel.xM-?/3) 

74.99  6.579C-03  10.632  14.177  NO  DATA 

KEL. HUMID. 2  SPEC. HUMID, 2  VAP  .  PRES  .  2  S.VAP.PRES.L’  RLF.1NOFX  .* 

(Percent)  (Kq/Kq>  (Millibar)  (Millibar)  (Kel.xM-2/3. 

75.07  6.639E-03  10.739  14.3)4  NO  DATA 


RUN  NUMBFR 
START  TIME 
START  DATE 


7905001830 
18:33:30  PST 
8  May  1779  (DAY  120) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROL  OGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  I^UPPFR  LEVEL,  2-LOWfcR  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSFRVFD  AND  CAL CULATED  VAI  UFS  ( BUS INGER , 1973) : 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable,  --Unstable) 
0.002  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH-(Z1 *Z2) 1 /2 
12.79 


7/L  AT  GMH 
-0  .  003 

1/ L  AT  10  Mf  TERS 
-0.002 

Z/L  AT  Zt 
-  0  .  0  0  -l 

Z/L  AT  Z2 
-0  ,  002 

HONIN-OBUKHOV  I  FNGTM 
( Meter  s ) 

-4.825E  03 

PSI1  AT  Zl»  0.014015 
PSI1  AT  ZP=  0.907087 
PRI2  AT  Z 1  *  0 .008449 

PSI2  AT  Z2*  0.004263 


FLUX  PARAMETERS 
(♦»UP,-®DOUN) 


MOMENTUM  FLUX 
(Nt/m2) 

-1  92F  00 

HUMIDITY  FLUX 
(Kq/sec  m2) 

9.66F-05 

LAT , HEAT  FLUX 
( Wat  »s/m2 ) 

2.39E  02 

SEN. HEAT  FI. I IX 
(Wat  1s/m2) 

3.65E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/m?) 

V.20E  00 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/m2> 

2.84E  02 

BOWEN  RATIO 
(no  units) 

0  .  153 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

1 . 249E  00 

SCALING  5PKC.HUMD. 
(Kq/Kq) 

-6. 30  IE-05 


SCAL  ING  POT  .  TEMP  . 
(Kel win) 

-2 . 352E-02 

ROUGHNESS  LENGTH 
(Meters) 

3 . 693F-03 


DRAG  COEF.  AT  10  METERS 
( I) l  wens i  on  less ) 

6 . 222F  03 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ* 

I  (N1-N2)  J/Cl.n  (Zl/72>« 
(Z1*Z2)1/2I 

N-WIND  SPEED  (M/sec ) 
Z-HEIGHT  (Meters) 
DUS/D7*  2.3OE-01 


N’SPEC .HUMIDITY  (Kg/Kg) 
Z-HEIGHT  (Meters) 
DSH/DZ=  -B.92E-06 


N=POT . TEMP . (Kelvin) 
Z=HF IGHT  (Meters) 
DPT/DZ-  -3 . 33E--03 


PROF  ILE  SLOPES 
( ♦=  INCR  WITH  HEIGHT ) 


GENERAL  FORM :  ' N ' SI  OPE  = 

[ (LnZl-PSI)-(LnZ2-PSI  )  1/ 
INI -N21 

N^WIND  SPEED  (M/s«?c  > 
Z-HEICHT  (M>  Vert .Axis 
PSI-PSI1 

WS  SLOPE=  3.20E-01 

N* SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert. Axis 
PSI=PSI2 

SH  SLOPE  =  -8. SHE  03 

N=POT . TFMP . (Kelvin) 
Z-HEIGHT  (M)  Vert . Axis 
PSI-PSI2 

PTK  SLOPE  =  -2.3  0E  01 

N*LnTEMF .STRUC . (KxM-2/3) 
Z= HEIGHT  (M )  Vert  Axis 
PSI-NONE 

CT2  SLOPE -NO  DATA 


*  GENERAL  CONSTANTS: 

VON  KARMAN  GRAVITATION  PROFILE  PROFILE  BUI  K  BULK 

CONSTANT  ACCEI  ERAT ION  TUR . PRANDTL  TUR. SCHMIDT  SIN  HEAT  MOISTURE 

(No  units)  (M/sec  2)  NUMBER  NUMBER  TRANSF.CUEF.  TRANSF.COFF. 

0.4  9.795V  0.74  0.74  0.92F-03  1.32E-03 

»  GENERAL  NOTES: 

Accuracy  Imitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Deriwati 
Computation  executed  by  insertion  of: 

SHI -SH2*  ♦/-  .081-3  Kq/Kq. 


m  CONTINUFD  ON  NEXT  PAGF 


M I  SCELLANE.OUS 


AIR  DENSITY 
(Kq/m3  ) 

1 .2274 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . > 
2.41  4.TE  02 

WATER  i.  AT.  HEAT  VAP 
(ITcal, /Kg) 

5.9036E  05 


J 


RUN  NUMBER]  7905081830 

START  TIME:  18:33:30  PST 

START  DATE:  8  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICR  UMETEf'ROLOGY 
SAN  NICOLAS  ISlAND,  CAL 


•  F.STIMATtD  MICROMETEOROI  OCICAL  PARAMETERS  AT  TfcN  METERS: 


AIR  TEMP. 
(Celsi  us) 
12.340 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
(Meter/sec  ) 

14.84 

POT . TEMP . 
(Celsius) 
12,438 


DEW  POINT 
(Ciliiuf) 
8. 

VIR .TEMP . 
(Celsius) 
13.491 


V.POT . TEMP . 
(Celsius) 

1 3 . 589 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


TFMP.STRUC.  BAR. PRES. 
(Kel.«M-2/3)  (Mill ibar ) 
NO  DATA  1010.08 


BULK  UT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.686  -1.346 


ABS. HUMID. 
(Kg/n3 ) 

8. 141E-03 


REL .HUMID. 
(Percent ) 
75.06 


SPEC. HUMID. 
(Kg/Kg) 

6 . 63 1 £-03 


POT-UT  TEMP 
(Kelvin) 

-1 .248 

VAP . PRES . 

( Mi  1 libers ) 
1 0 , 726 


•  BULK  AERODYNAMIC  CALCULATIONS  BAS!  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMFTFRS 
(♦-UP,— DOWN) 


INFERRED 

SCALING  PARAMETERS 


VIR-WT  TEMP 
(Kelvin) 

-0 . 195 

S.  VAP. PRES. 
(Millibars) 
14.291 


INFFRRE  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V.PGT-WT  TEMP 
(Kel vin ) 

-0 . 097 

REF. INDEX 
(Kel . xH-2/3  > 
NO  DATA 


MISCELLANEOUS 


CRAD  RICHARDSON  NUMBER 
( ♦-Stable,-- Unstable) 
0,012  AT  CNN 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*< ZI*Z2) 1/2 
12.99 

Z/L  AT  GMM 
-0-016 

Z/L  AT  10  METERS 
0.012 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-8.073E  0? 


MOMENTUM  FLUX 
(Nt/*2> 

-4.35E-01 

HUMIDITY  FLUX 
<Kq/»#c  m2) 

7. 17E-05 

LAT.HFAT  FLUX 
<W*rts/*2> 

1.77E  02 

SEN.  HE  AT  FLUX 
(Uatts/«2) 

2.36F  01 

SKY  AND  SOLAR  Ht  AT  FLUX 
(Watt  s/n2 ) 

9.20E  00 

TOTAL  HEAT  BUDCET  FLUX 
(Wart*/n2) 

2  .  1  OE  02 

BOWEN  RATIO 
(no  units) 

0.133 


FRICTION  VFLOCITY 
(Meters/sec  > 

5.953E-01 

SCALING  SPEC. HUMID, 
(Kg/Kg) 

-9.813E-05 

SCALING  POT. TEMP. 

(Kr 1 vin) 

-3. 198F-02 

ROUGHNESS  LENGTH 
(Meters) 

8.540E-04 

DRAG  COEF.AT  10  MFTERS 
<  Dimensionless) 

1 .609E-03 


WITH  LONC.  VFLOCITY 
(Meter 2/*ec2> 
-3.544E-Q1 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3> 
7.171E-05 

WITH  POT .TEMPERATURE 
<  Meter  K»l . /sec  > 

I  904E-Q? 


AIR  DENSITY 
<  Kg/n3 ) 

1 .2276 

AIR  SPECIFIC  HEAT 
(ITcal ./Kg  Kel . ) 
2.4143E  02 

WATER  LAT.HEAT  VAP . 

( ITcal . /Kg) 

5.9Q33E  05 

VAP. PRES. AT  WT  LEVEL 
(Mil libar ) 

15.623 

ABS. HUMID. AT  WT  LEVEL 
<Kg/«3> 

1  .  I80E-02 

BAR. PRES. AT  WT  LEVEL 
(Mi llibar ) 

1011.28 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


GRAD. RICH. 

Z/L 

MOMFNTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCI.  .POT  . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10H 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

602 

682 

48X 

127X 

54X 

13X 

107X 

1 B2X 

24X 

1  03X 

30X 

44X 

48X 

17QX 

170X 

46X 

39X 

90X 

13* 

35X 

137X 

23X 

62X 

1  21 X 

43X 

40X 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905081830 
18:33:30  PST 
8  May  1979  (DAY  120) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCr 
SAN  NICOLAS  ISLAND,  CAt 


PRINT  DATE.:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


♦  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  PARAMETER  VAl  Lit  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  [  1 : 


STABII  ITY 


FLUX  PARAMETERS 

(♦-UP,— DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
(  ♦•“Stable ,  —Unstable) 
-0.005  [0.021  AT  GMH 

l»  (.'METRIC  MEAN  HEIGHT 
(  ,eter •  GMH* < Z1 *Z2> 1 /2 
12.99 

?/L  AT  GMH 
-0.007  10.021 

Z/L  AT  10  METERS 
-0.005  10.02) 

MON I N-OBUK  MOV  LENGTH 
(Meters) 

-I  .  995E  03 


MOMFNTUM  FLUX 
(Nt/w2> 

-1.16F  00  ( 6 . 0E-Q21 

HUMIDITY  FLUX 
(Kg/sec  «2) 

7.75E-05  (8.0F-061 

LAT.HFAT  FLUX 
<  Wat  ts/«2> 

1.92E  02  1 2 . 0E*0 1 1 

SEN. HEAT  FLUX 
(Wat  t%/«2) 

3. 19E  01  ( 3 . 0E+0C 1 

SKY  AND  SOLAR  HFAT  FLUX 
<Watts/n2) 

9.20E  00  ( 2 . 0E+0 1 1 

TOTAL  HFAT  BUDGET  FLUX 
(Watt*/*?) 

2.2PF  02  [ 3 . 0E*0 1 J 

BOWEN  RATIO 
(na  units) 

0.142  (0.081 


FRICTION  VFLOCITY 
(Meter  s/sec ) 

9.136E-01  (6  0E-021 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-8.49RE-05  [3.011-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-2521E-02  (2.0E-021 

ROUGHNESS  LENGTH 

( Meters  > 

2.258F-03  (6.0E-051 

DRAG  COEF.AT  10  METERS 
<  Meters ) 

3 . 708E-U3  [ 4  .  OE-04  J 


«  DIFFERENT"  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFFRENCF  AND  ARE  •♦ar--t 


CRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10N 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

8KY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFLOCITY 

SCL  SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

(OEF 

28X 

28Z 

64X 

I8X 

21X 

OX 

I8X 

7X 

36X 

21 X 

20X 

63X 

62X 

•  END  OF  DATA  RUN 
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NARINE  SURFACE  LAYER  MICROMf TEOROLOCICAL  EXPERIMENT 


fc. 


NAVAL  RFGFARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
NARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NT COLAS  ISLAND,  CALIFORNIA 

«  *  •  «  MICRCME TEOROL  OCICAL  DATA  *  *  *  « 


RUN  NUMBER:  7905001900 
SI  ART  TIME:  IV:  3:50  PS I 
ENA  T  <1!  :  19:34;  0  PSf 
S1AK1  t ATE :  8  May  1979  (DAY  1?.D 

*  ANAl  OL  CHANNEL  RAW  DATA  (AVERAGE  VDC); 

No  DC  No. 01  No. 02  No. 03  No . 04  No. 05  No . 06  No . 07  No , 06  No . 09 

VTU  J.RrF.A  TFnP .S1RUC. 1  1EMP.STRUC.2  DEU  POINT1  DEW  P0INT2  WIND  SPEFD1  WIND  0PFED2  BAR. PRES. 2  5KY  RAD.  WIND  DIR. 

6  205  0.00b  0.001  4.675  4.767  9.235  8.441  4.630  -0.103  5.514 

N:»  Id  Na.lt  No.  12  No. 13  No. 14  No. 15  No.  16  No. 17 

MG.K  Wf  TEMP  AC  FREQUENCY  AC  VOLTAGi  MANUAt  FLAG  ZERO  REF.  SPARE  A  SPARE  B  VO^T.REF.B 

4  i! 27  3.735  2.553  0.001  0.001  0.001  0.001  6.205 

♦  DIGITAL  CHANNEL  RAW  DATA  < AVERAGF ) :  ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPFED  ESCARPMENT  CORRECTIONS: 

Nj.I  No. 2  UPWIND  NFAR  UPWIND  I  AND  DP1FCAL  DP2FCAL  WTBFCAL  WS1EC  WS2EC 

AIR  TtMf'  1  AIR  UMH.2  HE  ICHT/LFNGTH  PATH  ( Mr  ter  s )  (Volt*)  (Volt*)  (Volt*)  (Cceff.)  (Coeff.) 

1411  12130V  1421  122534  0.206  39  -0.000  -0.050  0.000  0.991  0.947 

*  SYSTEM  HOUSEKEEPING  PAR Art E IFRS  TRANSLATED  INTO  LNG1NFER INC  UNITS: 

MANUAL  HAG  FRROR  COUNT  DATA  BASF  VOL  T  .  RE  F  .  DF.V  VOLT. RFF. DEV  7FRO  REF. DEV  AC  VOLT. FLUX  AC  FREQ. FLUX  AC  VOLTAGE  AC  FREQUENCY 

<Nc.  *«.«»•»>  <Nc .  *c  on-i  >  (No. scans)  A(No>.005V)  B(No.).005V)  (No.). 002V)  (No.)5V>  (No. >lHz>  (VAC)  (Hz) 

0  1  179  0  0  0  0  0  115.5  59.73 

♦  Or-i  RVf  0  nU'KUMc  It  OROlOGICAL  PARAMETERS  (  INCI  UDiNC  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 

AIR  UnP.I  WIND  SPfclDl  DEW  POINII  HMR.STRUC.I  WIND  DIR.  BAR. PRES.  1  SKY  RAD.  BULK  WT  TEMP  MEAN  AIR  TEMP 

(Celsius)  (Meter  /  sec )  (Celsius)  <Kel.xM-2/3)  (Deg. True)  (Millibar)  (Watt/«2)  (Celsius)  (Kelvin) 

12  1 31  17.71  7.61  NU  DATA  332.5  1009.25  1 . 44E  01  13.669  285.352 

AIR  TEMP. 2  WIND  SP£fcD2  DfW  PiUNTJ*  TFMP .  5TRUC .  2  1  IDE  TABLE  BAR. PRES. 2 

(Celsius)  (Me ter /sec  >  (Celsius)  (Kel.xM-?/3>  (Meter  MSL )  (Millibar) 

12.253  15.56  7.7a  NO  DATA  0  64  1010.35 

•  CAi.CULAlED  MICRUMETEOKOLOG  1CAL  PARAMETERS: 

HEIGHT,  Z1  POT. TEMP. 1  V1R.TFMP.1  V. POT. TEMP. 1  ABS.HJrtIT.1  RkL. HUMID. 1  SPEC. HUMID. 1  VAP. PRES. 1  S-VAP.PRES.l  REF. INDEX  1 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/«3>  (Percent)  (Kg/Kg)  (Millibar)  (Millibar)  (Kel.xM-2/3> 

18.35  12.311  13.247  13.427  7.B99E-03  73.85  6.434E-03  10.400  14.083  NO  DATA 

HEIGHT,  L?  HOT. TFMP. 2  VIR.IFMP.2  V . PUT . H MP . 2  ABS . HUMID . 2  REL . HUMID . 2  SPEC . HUMID . 2  VAP . PRES . 2  S . VAP . PRES . 2  REF . INDEX  2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/«3)  (Percent)  (Kg/Kq>  (Millibar)  (Millibar)  (Kel  xM-2/3> 

9.20  12.344  13.2U3  13.473  7.9?OE-03  74.13  6.511E-03  10.535  14.212  NO  DATA 


«  CONTINUED  BELOW 


PRINT  DATE:  It  JUN  1980 

DATA  SAMPLING  RA1E  (ALL  CHANNELS) i  6/Hin 
DATA  AVERACINC  PERIOD:  30  Min 
NOMENCLATURE:  l'UPPER  LEVEL,  2*LOWER  LEVEL 


RUN  NUMBER:  7905081900 

START  TIME:  )9:  3:50  PKT 

START  DATF:  8  May  1979  (DAY  12 


MARINE  SURFACE  LAYER 
NRL  MICROMETFOROLOGY 
SAN  NICOLAS  ISI  AND ,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1  *  UPPER  LEVEL,  2*LOWER  LEVEL 


PROFILE  CALCINATIONS  BASED  ON  ABQVF  OBSERVED  AND  CAI  CULATED  VALUES  ( BUSINGER ,  1973 )  : 


GRAD. RICHARDSON  NUMBFR 
(♦-Stable, -'Unstable) 
0.002  AT  CNH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  CMH*(Z1*Z2) 1/2 
12.79 


// L  AT  GMM 
-U  .  003 

Z/L  AT  10  MFTERS 
-0 . 002 

Z/L  AT  Z1 
-0.004 

Z/L  AT  Z2 

-0.002 

MON  IN- OBUKHOV  I.FNGTH 
(Meters' 

-4. 433E  03 

P8I1  AT  Zl-  0.015231 
PSI1  AT  /?-  0 . 007708 

PRI2  AT  Zl*  0.009187 
PSI2  AT  72*  0.004637 


FLUX  PARAMETERS 
(♦=UP ,-=DOWN> 


MOMENTUM  FLUX 
(Nt/«2) 

-1 . 94E  00 

HUMIDITY  FLUX 
< Kg/sec  n?> 

9.73F-05 

L AT. HEAT  FLUX 
<Watts/«2> 

2.41E  02 

SFN.HEAT  FI  UX 
( Watts/n2) 

4.04E  01 

SKY  AND  SOLAR  HEAT  FLUX 
<Watts/«2> 

1 .44E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wei ts/n?) 

2.95E  02 

BOWFN  RATIO 
(no  units) 

0.168 


SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

1 . 257E  00 

SCALING  SPEC . HUMD . 
(Kg/Kg) 

-6.305E-05 


SCALING  POT.  TEMP. 
(Kel vin> 

-2 , 58BE- 02 


ROUGHNFSS  LENGTH 
(Meter*) 

3 . 689E-03 


DRAG  COEF.  AT  10  MFTERS 
(l)inensionles  >) 
S.S7SF-03 


PARTIAL  DERIVATIVES 


GENERAL  FORM : DN/DZ* 
MN1-N2)  1/Ll  n(Zl/72)« 
( Zl «Z2 >  t /2 1 

N=WIND  SPEED  (M/sec ) 
Z*HE ICH T  (Meters) 
DWS/DZ*  2.39E-01 


N=SPEC. HUMIDITY  (Kg/Kg) 
Z*HE IGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N-POT  TEMP. (Kel u in ) 
7=HFIGHT  (Meters) 
i'PT/DZ-  -3.66F-03 


«  Cl  NERAL  CONSTANTS' 

VON  KERMAN  GRAVITATION  PROFILE  PROF  11  E  BULK  BULK 

CONSTANT  ACCELERATION  TUR . PRANDTl  TUR. SCHMIDT  SFN  HEAT  MOISTURE 

(Ha  units)  <M/*ec  2)  NUMBER  NUMBER  T RANGE  CUFF .  TNANSF.CUEF. 

0.4  9.795V  0.74  0.74  0.92E-03  1.32E-03 


CF  NERAL  NOT ►  '» : 

Accuracy  Imitation  exceeded  for  Measure-- 
Computation  executed  by  insertion  of: 

SHI  -SH2-*  ♦/-  .081-3  Kq/Kg  . 


t  of  Profile  Slope  and/or  Parti*  Derivative. 


PROFILE  SLOPES 
( ♦=INCR .WITH  HEIGHT) 


GENERAL  FORM :' N ' SL OPE- 
[ (LnZ1-PSI>-( LnZ2-PSI ) 1/ 
(N1-N21 

N-WIND  SPEED  (M/*ec> 
Z-HEIGKT  (M)  Ver  f . Axis 
PCI-PSI1 

WS  SLOPE*  3. 18E-01 

N'SPEC. HUMIDITY  <Kg/Kg> 
Z-HE1GHT  (M)  Vert. Axis 
PSI-PSI2 

SH  SLOPE*  -8.57E  03 

N-POT .TEMP . (Kelvin) 

Zc HEIGHT  (M)  Ver*. Axis 
PSI-PSI2 

PTK  SLOPE*  -21 VE  5 

N*LnTEMP .STRUC . (KxM-2/3) 
Z*HEIGHT  (M)  Vert. Axis 
PSI-NONF 

CT2  SLOPE-NO  DATA 


MISCELLANEOUS 


AIR  DENSITY 
(Kq/«3> 

I  2281 

AIR  SPECIFIC  ME A’ 

( ITcal  /Kg  Kel . ) 
2.4140E  02 

WATER  LAT . MEAT  VAP. 
(ITcal. /Kq) 

5.9042E  05 


a  CONTINUED  ON  NFXT  PAGF 
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RIM  NUMBER 
a  car  r  TlMt 
START  DATE 


7905081900 
19:  3:50  PUT 
8  May  1979  (DAY  !2R> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  I  St  AND,  CAi 


ESTIMATED  HICROMETEQROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  1FMP. 
(Celsius) 
12 . 239 

HEIGHT 

(Maters) 

10.00 


WIND  SPEED 
(Meter /sec  > 
15.82 

POT. TEMP . 
(Celsius) 
12.337 


DEW  POINT 
(Celsius) 
7.76 

VIR .TEMP . 
(Celsius) 
13.367 


V. POT. TEMP . 

(Celsius) 

13.465 


PRINT  DATE:  1!  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


TEMP . STRUC .  BAR. PRES. 
(Kel.«M-2/3>  (Millibar) 
NO  DATA  1010.25 


BULK  UT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13,669  -1.430 


ABS .HUMID . 
( Kg/n3 ) 
7.986F-03 


REL. HUMID. 
<  Percent  > 
74.09 


SPEC. HUMID. 
(Kg/Kg) 

6 . 5Q2E-03 


POT-UT  TEMP 
(Kelvin) 

-1 . 332 

VAP . PRES . 
(Mill ibar  s ) 
10.519 


VIR-WT  TEMP 
(Kelvin) 

-0 . 302 

S. VAP .PRES. 
(Mil  libers  > 
14.197 


V.POT-WT  TEMP 

(Kelvin) 

-0.204 

REF  INDEX 
(Kel . kM-2/3) 
NO  DATA 


»  BUI  K  AERODYNAMIC  CALCULATIONS  BAS1  D  ON  ABOVF  ESTIMATED  VALUES  AT  TEN  METERS  ( FRIEHF  ET  AL,1978>: 


INFERRED 

STABILITY 


FLUX  PARAMETERS 
(♦*=UP  ,-«DOWN) 


INFERRED 

SCALING  PARAMETERS 


INFERRF  D  MEAN  VERTICAL 
VELOCIT !  COVARIANCE 


MISCELLANEOUS 


GRAD .RICHARDSON  NUMBER 
<  ♦aS table, ---Unstable) 
0.011  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH^-<Z! *Z2>  1/2 
12.99 

Z/L  AT  GMH 
-0.014 

Z/L  AT  10  METERS 

-0.011 

MONIN-  OBUKHOV  LENGTH 
(Meters) 

-9.241E  02 


MOMENTUM  FLUX 
(Nt/n2> 

-3. 15F-01 

HUMIDITY  FLUX 
(Kg/sec  n2) 

7.95E-Q5 

LAT .HEAT  FLUX 
<Udtts/n2) 

I  .  96E  02 

SEN.  HEAT  FLUX 
< Wat  ts/«2> 

2.66E  01 

SKY  AND  SOLAR  MEAT  FLUX 
CWatts/«2> 

1  44E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2) 

2.37E  02 

BOW!  N  RATIO 
(no  unite) 

0.135 


FRICTION  VELOCITY 
(Meters/sec ) 

6 . 475E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9 . 994E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . 304F-02 

ROUGHNESS  LENGTH 
(Meters) 

1  .U0E-03 

DRAG  COFF.AT  10  MFTERS 
(Dinensionless) 

1 . 674E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2> 

-4 . 19ZE-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3) 

7 , 948E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel ./sec  > 

2. 139E-02 


AIR  DENSITY 
(Kg/*3> 

1 . 2283 

AIR  SPECIFIC  HEAT 
(ITcal ,/Kg  Kel .  ) 
2.4140E  02 

WATER  LAT. HEAT  VAP. 
(ITcal. /Kg) 

5.9039E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.609 

ABS. HUM ID, AT  WT  LEVEL 
( Kq/n3) 

1  .  179E-02 

BAR. PRES.  AT  WT  LEVEI 
(Millibar ) 

1011.45 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMFTERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VAI  IJFS.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-": 


CRAD . RICH . 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HEAT 

SKY  RAD, 

TOTAI  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

68% 

687. 

50% 

129X 

53X 

10X 

1  05X 

182% 

25X 

103X 

28X 

45X 

50X 

168X 

160X 

46X 

39X 

96X 

10X 

34X 

134X 

23X 

62X 

1  19X 

43% 

40X 

*  CONT INUFD  BELOW 


RUN  NUMbER 
START  TIME 
START  DATE 


79050 B1 900 
19:  3:50  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


»  COMPOSITE  PROFUE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRL  *S 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  ) : 


STAB II  IT Y 


FLUX  PARAMETERS 

(+=UP,-=DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable*) 
-0.005  10.021  AT  GMH 

GEOMETRIC  MEAN  HEICHT 
(Meter)  CMH-( Z1*Z2> 1/2 
12.99 

Z/L  AT  GMH 
-0.006  10.021 

Z/L  AT  10  METERS 
-0.605  [0.621 

MONIN -OBUKHOV  LENGTH 
(Meters) 

-2.117E  0? 


MOMENTUM  FLUX 
(Nt/n2> 

-1 . 20E  00  [6, 0E-02J 

HUMIDITY  FI  UX 
(Kg/sec  n2) 

8.36E-05  18. 0E -  06) 

LAT. HEAT  FLUX 
(Watts/rt2) 

2.07E  02  [2.0E  +  0D 

SEN.HFAI  FLUX 
( Wa  t  ts/«2) 

3.54E  01  (3.0E+001 


TOTAL  HT AT  BUDGET  FLUX 
( Watts/«2) 

2.51F  02  (3.0E+01) 

BOWEN  RATIO 
(no  units) 

0.149  ID. 08) 


FRICTION  VELOCITY 
(Meter  s/sec  > 

9.384E-01  (6.0F-0P) 

SCALING  SPEC. HUM  ID, 
(Kg/Kg) 

-8.61HE-I5  13.DE-051 

SCALING  POT. TEMP. 
(Kelvin ) 

-2.724E-0?  [2.0E-02J 

ROUGHNESS  LENGTH 
( Meters ) 

2.36SE-03  ( 6 . 0E-05J 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COEF.AT  10  METERS 
( Ua  t  ts/«2 )  (Meters) 

1.44E  01  (2 . 0E>0 1  1  3. 4021.-03  14.0E-04) 


a  DIFFERENCE  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  CITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  HR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  "♦or-": 


G RAP. RICH. 

7/L 

MOMEN IUM 

l AT .HEAT 

SEN , HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWFN 

FRICTION 

SCL .SPEC 

SCL  POT  . 

ROUGH . 

DRAG 

NO, AT  GMH 

AT  I0H 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

23X 

23X 

60X 

12X 

20X 

OX 

13X 

11% 

32X 

2?X 

1 5X 

34X 

S8X 

•  END  OF  DATA  RlfN 
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MARINE  SURFACE  LAYER  H1CR0ME TEOROI  OCICAL  EXPERIMENT 


NAVAL  RE5FARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHIRIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  «  *  »  MICROMETEOROLOG1CAL  DATA  •  «  •  x 


RUN  NUMBER: 
START  TIME: 
END  TIME: 
START  DATE: 


7905081930 
19:34:10  PST 
20:  4:20  PST 
8  May  1979  (DAY  IPS) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 

DATA  AVERAGING  PERIOD:  30  Min 

NOMFNCI  ATURE :  1*UPPFR  LEVEL,  2-LOWER  LEVEL 


*  ANALOG  CHANNFl  RAW  DATA  (AVERAGE  VDC); 


No  .  00 

VOLT. REF. A 
6.205 


No. 01  No. 02  No. 03 

TEMP . STRUC . 1  TEMP . STRUC .2  DEW  POINT1 
0.001  0.001  4.657 


No  .  04 

DEW  P0TNT2 
4.747 


No  .  05 

WIND  SPE EDI 
8.959 


Nc  .  06 

WIND  SPEED2 
8.162 


No  .  07 

BAR .PRES. 2 
4.647 


Nc  .  08 
S«  Y  RAD  . 
-0.104 


No. 10  No. 11  No. 12 

BULK  UT  TEMP  AC  FREQUENCY  AC  VOt  T AGE 
4.006  3.733  2.552 


No. 13  No. 14 

MANUAL  FLAG  ZERO  REF . 

0  .  001  0.00  1 


No.  15 
SPARE  A 
0 .001 


No  .  16 
SPARE  B 
0.001 


No  .  17 

VOu  T . RFF  ,  B 
6.205 


«  DIGITAL  CHANNEL  RAW  DATA  (AVERAGE ) i 


ESCARPMENT  DATA,  FIELD  CALIBRATION  AND  WIND  SPEED  ESCARPMFNT  CORRECTIONS: 


No . 1  No. 2 

AIR  TEMP . 1  AIR  TEMP.? 

1411  120492  1421  121761 


UPWIND  NEAR  UPWIND  I  AND  DP  1 F CAL  DP .‘E CAL 

HEICHT/LENGTH  PATH(Meter *)  (Volts)  (Volts) 

0.206  39  -0.308  -0.050 


W1BFCAL 

(Volts) 

0.030 


wsuc 

(  C  o  e  f  f  .  ) 
3.991 


*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINEERING  UNITS: 


No  .  09 
UInD  DIR  . 
5 . 496 


W  S2EC 
<  Ccef  f  .  ) 
j  947 


MANUAL  FLAG  ERROR  COUNT  DATA  BASE 
(No. scans)  (No. scans)  (No. scans) 

o  o  leo 


VOLT  REF.  DE.V  VOLT  .RFF  .  DEV  ZERO  RF)  .  i-F  V 
A(No.).005V>  B(No . > . 005V)  (No.). 002V) 

0  0  0 


AC  VOLT. f LUX  AC  FREQ. FLUX 
(No . >5V>  (No . >lHz) 

0  3 


AC  VOLTAGE 
(VAC) 

115.5 


AC  FREQUENCY 
(Hz  ) 

59.73 


•  OBSERVEO  MICROMETEOROLOGICAI  PARAMF TERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP . 1 
(Celsius) 
12.049 


WIND  SPEED  1 
( Meter/sec ) 
17.18 


DEW  POINT 1 
(Celsius) 
7.50 


TEMP .STRUC . 1 
( Kel . xM-2/3) 
NO  DATA 


UIND  DIR. 

( Deg  .True) 
331 .8 


BAR .PRES. 1 
(Millibar  ) 
1009.51 


SKY  RAD. 
(Ua  t  t/n2 ) 
1  .  45E  01 


BULK  WT  TFMP  MEAN  AIR  1  (  MP 
(Celsius)  (Kelvin) 
13.648  285.273 


AIR  TEMP . 2 
(Celsi ■  » 
12.176 


UIND  SPEED2 
( Meter/sec ) 
15.05 


DFU  P0INT2 
(Celsius) 
7.67 


TEMP .STRUC. 2 
(Kel . xM-2/3 ) 
NO  DATA 


•  CALCULATED  MICROMETEOROL0G ICAL  PARAMETERS: 


TIDE  TABLE 
(Meter  MSL) 
0.63 


BAR. PRES. 2 
(Millibar) 
1C1 0 .60 


HEIGHT,  ZI 

(Meters) 

18.35 


POT. TEMP . 1 

(Celsius) 

12,229 


VIR . TFMP . 1 

(Celsius) 

13.156 


V. POT. TEMP . 1 

(Celsius) 

13.336 


APS. HUMID- 1 

(Kg/m3> 

7.843E-03 


REL .HUMID . I 
(Percent ) 
73.68 


SPEC . HUMID . 1 
(Kq/Kq  > 
6.385E-03 


VAP  PRES. 1 
(Millibar) 
10.324 


S. VAP. PRES. 1  REF  INDEX  1 
(Ml  1  libar  )  (Kel  .  kM-  2/3) 

14.011  NO  DATA 


HEIGHT,  Z2 
(Meters) 
9.20 


POT. TFMP. 2 
(Celsius) 
12.266 


VIR . TFMP .2 
(Celsius ) 
13.297 


V . POT .TEMP .2 

(Celsius) 

13.387 


ABS . HUMID . 2 
(Kq/«3) 

7 . 93OE-03 


REL. HUMID. 2 
(Percent ) 
73.91 


SPFC  HUMID. 2 
< Kg/Kq  > 

6 . 459E-03 


VAP  PRES.? 
(Mill l bar ) 
1  0 . 454 


S. VAP  PRES. 2  REF.INDLX  ? 
(Millibar)  (Kel • nM-2/3) 
14.144  NO  DAlfi 


•  CONTINUED  BELOW 


RUN  NUMBER:  7905081930 

START  TIME:  19:34.10  PST 

START  DATE:  8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  M1CRUME  TFOROl  QGY 
SAN  NICOLAS  ISLAND,  CAl 


PRINT  DATE :  1 1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD.  30  Min 

NOMENCL A1 URE :  1*UPPER  LEVFL,  2-  I  OUER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  (BUSINGER , 1973) : 


STABIl ITY 

FLUX  PARAMETERS 
(♦=UP,-*DOUN> 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
( ♦* INCR .WITH  HEIGHT  > 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  FLUX 

FRICTION  VELOCITY 

GENERAL  FORM : DN/DZ* 

GENERA1  FORM:  'N'St.OPE  = 

(♦-Stable, --Unstable) 

<Nt/w2) 

( Meters/sec  > 

1 (N1 -H2> 1 / 1 Ln ( 7 1 /72  > * 

I  (LnZl-PSI  )-  (LnZ2-P‘>l  )  1 

0.003  AT  GMH 

-1  . 9 1 E  00 

1.247F  00 

(ZHZ2)  t  /21 

INI -N2i 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC . HUMD . 

N=WIND  SPEED  (M/set) 

N-UIND  SPEED  (M/str) 

(Meter)  GMH* ( Z 1 *Z2) 1 /2 

(Kq/sec  m2) 

<  Kg  /Kg > 

Z-HEIGHT  (Meters) 

Z=HEIGHT  (M)  Vert. A*is 

12.99 

9.67E-05 

6. 31 1E-0S 

DUS/DZ*  2.37E-01 

PSI-PS11 

WS  SLOPE-  3.21E-01 

f/L  AT  GMH 

LAT  .HEAT  FLUX 

-0.003 

(Uatt*/«2) 

SCALING  PUT.  TEMP. 

N=SPEC .HUMIDITY  (Kq/Kg) 

N=SPEC .HUMIDITY  (Kq/Kq) 

2.39E  02 

(Kel u  in  ) 

Z-HEIGHT  (Meters) 

Z* HEIGHT  (M)  Vert  Axis 

Z/L  AT  10  MFTERS 

-2 . 934E-0? 

DSH/DZ*  -8.92E-06 

PSI=PSI? 

-0.003 

SEN.  HEAT  FIIIX 

GH  SLOPE  -  -0.5ME  0  3 

(Wat ts/«2) 

Z/L  AT  Zl 

4.54E  01 

ROUGHNESS  LENGTH 

N*POT . TEMP . (Kelvin) 

N-POT , TEMP  (Kelvin  > 

-0.005 

( Met  er  s  ) 

Z*HF IGMT  (Meters) 

Z-HEIGHT  (M)  Ver  t . A  * i s 

SKY  AND  SOLAR  HEAT 

FLUX  3.694E-03 

DPT/D7*  -4.  15E-03 

PSI*PSI2 

Z/L  AT  Z2 

(Uatts/m?) 

PTK  SLOPF^  -1.84E  01 

0  .  002 

1  45E  01 

DRAG  COFE  AT  10  MFTERS 

N*LnTEMP .STRUC  (KkN-2/31 

MONIN-OBUKHOV  LENGTH 

TOTAL  HEAT  BUDGET 

Z*HEIUHT  (M)  Ver  t  A* is 

(Meters) 

( Ua  t  ts/n2 > 

S.8S0E -03 

PSI-NONE 

-3.B45E  03 

2.99E  02 

CT2  SLOPE *N0  DATA 

PSI1  AT  Zl*  0.017512 

BOWFN  RATIO 

PSI1  A r  Z2-  0.008875 

(no  units) 

PSI2  AT  71-  0 . 010570 

0,190 

P9I2  AT  Z2-  0  005341 

«  GFNERAL  CONSTANTS: 

MISCELLANEOUS 

VON  K ARMAN  GRAVITATION 

PROFILE  PROFILE 

BUI  K  BULK 

CONSTANT  ACCEI  ERATION 

TUR , PRANDTL  TUR. SCHMIDT 

ST N  HEAT  MOISTURE 

AIR  DENSITY 

(No  units)  (M/*ee  2) 

NUMBER  NUMBER 

TRANSF .CUFF .  TRANSF.COFF. 

(Kq/h3> 

0.4  9.7939 

074  0.74 

0.92E-03  1.32F-03 

1 .2288 

•  GENERAL  NOTES: 

AIR  SPECIFIC  HEAT 

Of 

Profile  Slope  and/or  Partial 

Der 1 v*  1 1 ve . 

(  ITcal . /Kq  Kel .  ) 

Computation  executed  by 

i nser  t ion  of : 

2-41 39E  0? 

SHI  -8H2-  ♦/-  001-3 

Kg/Kq. 

WATER  LAT  HCAI  VAP . 

( I Tc  a  1  .  /Kg  ) 
5.9046E  05 


•  CONTINUED  ON  NEXT  PACE 
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•  ESTIMATED  MICROME Tf.OROL  OGICAl.  PARAMETERS  AT  1>N  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC . 

BAR .PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT-Wl  TEMP 

VIR-UT  TEMP 

V.POT-ur  TEMP 

(Celsius) 

(Meter /set ) 

(Celsius) 

(Kel . xM-2/3) 

(Mill ibar ) 

(Celsius) 

(Kel win ) 

(Kelvin) 

(Kelvin) 

(Kelvin/ 

12.161 

15.31 

7.65 

NO  DATA 

1010.51 

13.648 

-1  .487 

-1.309 

-0 . 368 

-0  2/0 

HEIGHT 

POT. TEMP . 

VI R. TEMP. 

V. POT. TEMP 

ABS  HUMID 

RFL .HUMID 

SPEC .HUMID. 

VAP . PRES  . 

S. VAP  PRES  . 

REF  J NDE  X 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius  > 

(Kq/«3> 

(Percent ) 

(Kq/Kq ) 

(Mill ibar  s ) 

(Mi  1 1 ibar  s ) 

(Kel  *M  -2/3  ) 

10.00 

12.259 

13.280 

1 3 . 378 

7.927E-D3 

73. 8B 

6  450E-03 

1 0 .438 

14.128 

NO  DATA 

#  Bill  K  AERODYNAMIC  CALCULATIONS 


BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MflERS  (FRIEHE  El 


Al 


1978)  : 


inferred 

stability 


FLUX  PARAMETERS  INFERRLD  INF  F  RRE  D  MEAN  VERTICAL 

<*=UP ,-=DOUN>  SCALING  PARAMETERS  VELOCITY  COVARIANCE 


MISCELLANEOUS 


GRAD .RICHARDSON  NUMBER 
<  +=St able ^-Unstable) 
-0.012  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHH»<  Zl»Z2> 1/2 
12.99 

Z/L  AT  CMH 
-0 . 0T6 

Z/L  AT  10  METERS 

"0 .012 

MONIN-OBUKHOV  LENGTH 
-8.053E  0? 


MOMENTUM  FLUX 
<Nt/«2) 

-4.73E-01 

HUM T D 1 1 Y  FLUX 
(Kq/sec  m2) 

7.V9E-0S 

LAT.HfAT  FLUX 
(Watts/«2) 

1  92E  02 

SFN.HEAT  FLUX 
(Watts/n2> 

2.6BF  01 

SKY  AND  SOLAR  HEAT  FLUX 
( Ud t tS/rt? > 

1 . 45E  01 

TOTAL  HEAT  BUDGET  FI  IJX 
{ Wa t ts/n2 ) 

2.34E  02 

BOWEN  RATIO 
(no  units) 

0.139 


FRICTION  VELOCITY 
(Meters/sec ) 

6.202E-01 

SCALING  SPEC. HUM  ID. 
(Kq/Kq ) 

-1  . 0?2f -04 

SCAL INC  POT .TEMP  . 
(Kelvin) 

-3.478E-02 

ROUGHNESS  LENGTH 
(Meter-*) 

9.718E-04 

DRAG  COFF.AT  10  MFTkRS 
(D inensi on  less) 

1 . 641E-03 


WITH  LONG.  VELOCITY 
( Meter2/sec2 ) 
-3.646E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3 ) 
7.7B6E-05 

WITH  POT , TEMPERATURE 
( Meter  Kel  .  / sec  > 

2. I57E-02 


AIR  DENSITY 
<  Kg/n3 ) 

1 .2290 

AIR  SPECIFIC  HEAT 
(  ITcel  . /Kg  Kel  .  ) 
2.4139E  02 

WATER  LAT.HFAT  VAP . 
(ITcal  /Kq) 

5.9Q44F  05 

VAP .PRES. AT  WT  LEVEL 
(Mil 1 1  b  a  r ) 

15.592 

ABS. HUM ID. AT  WT  LEVEL 
<Kq/ri3) 

1  •  178E-02 

BAR  .PRES.  AT  WT  I  EVEl. 
(Millibar) 

1011.71 


»  MEASUREMENT 
TOP  ROW  ARE 


ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MFAN  ERROR  AS  COMPUTED  FROM 
PROFILE  FRRFjR  VAI.UFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  AL l 


CONSTITUENT  MEASUREMENT  ACCURACIES. 
VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-"; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWFN 

FRICTION 

SCL  SPIT 

SCL .POT  . 

POUCH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FI  UX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

LOEF .  j 

64X 

64% 

49% 

128% 

49% 

10% 

102% 

177% 

24% 

103% 

25% 

44% 

49% 

166% 

166% 

46% 

.iBX 

94% 

1  0% 

33% 

132% 

23% 

61% 

1  17% 

43% 

4  07. 

*  CON TINUF D  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7V05CB1930 
19:  34:  10  PST 
8  May  1979  (DAY  l.S) 


MARINE  SURFACE  IAYFR 
NRL  MICROMETEHROLOGY 
SAN  NICOLAS  ISlAND,  CAl 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mir. 
DATA  AVERAGING  PERIOD;  30  Mm 


I 


•  COMPOSITE  PROF  1 1  E  AND  BULK  AFRODYNAMIC  DERIVED  PAR AMF  TF  R  VALUE  UFIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INI  1 : 


MEASURE MENT  ERRORS 


ST  AN 1 1  ITY 


FLUX  PARAMETERS 

<+=UP , -=DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(  *--sStab  le, --Un*  tab  le  ) 


-  0 .005 

10.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 

(Meter ) 
12.99 

'  GMH- (ZJ»Z2)t/2 

Z/L  AT 

GMH 

0.007 

10.021 

7/L  AT 

10  METERS 

-0.005 

(0.021 

MONIN-OBUKHOV  LENGTH 
(Meters  > 

-1 . R75E  03 


MOMENTUM  FLUX 
(Nt/«2> 

-l . 1 7E  00  [A. 0E-021 

HUMIDITY  FLUX 
(Kq/sec  «2 ) 

B.22E-05  (8.QF-Q&) 

LAT  HEAT  FLUX 
(Wat  ts/*2> 

2.03E  02  l 2 . 0E ♦ 0 1  ] 

SEN. HEAT  FLUX 
(Wat  ts/«?) 

3.90E  01  I  3 . OF  +00 ) 

SKY  AND  SOI  AR 
( Wa  1 1 s/n2 ) 

1.45E  01  12 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/n2) 

2.501  02  [ 3 . OF  +0 1 1 

BOWEN  RATIO 
<no  units) 

0 .  1  Al  10.08) 


FRICTION  VELOCITY 
( Meter  s/sec  ) 

9 . 237E-0 1  I6.0E-021 

SCALING  SPEC  HUMID. 
(Kg/Kq) 

-8.760E-Q5  13.01-05) 

SCAI  ING  PUT  .  TFMP  . 
(Kelvin  > 

-3.Q29F-02  12. OF* 02 J 

ROUGHNESS  LENGTH 
(Metprs) 

2.310E-03  1 6 . 0E  -05 i 


HEAT  FLUX  DRAG  CUFF. AT  10  METE 
(Meters) 

0E+011  3 . S3 Jf  03  14.0E-04 


*  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DFR I VF.  D  PARAMF TFR  VAI  UCS  AS  COMPUTED  VIA  TH[  STANDARD  DEVIATION  FROM  f  JT  H-.  R  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  ME  ASURLMF  N  T  UNC.FRTAINTY  VAL I  IF  (WHICH  F  VF  R  ABSOt  l)TE  VALUE  IS  IARCFR).  AIL  VAL  UT  5  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  APF  "+or 


GRAD. RICH. 
NO. AT  CMH 

2/L 

AT  I0K 

MOMENTUM 

F  LUX 

LAT .HEAT 
FLUX 

SEN . HEAT 
FI  UX 

SKY  RAD. 
Fl.UX 

TOTAl  HFAT 
FI  UX 

BOWEN 

R Al  If) 

FRICTION 

VELOCITY 

SCI  SPEC 
HUMIDITY 

SCI  POT 

IE  hr  . 

R  O  JCH 
l ENG  1  H 

DRAG 
(  OCF 

27% 

27% 

62% 

13% 

25% 

0% 

15% 

16% 

34% 

23% 

11% 

59% 

MU 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  I  AYER  MICRUMi  MDRULOCU.A'.  (  XPFK I MF N  T 


NAVAl  M  >;»  ARl  H  LABORATORY 
AlMOSPHfRIC  PHYSICS  BRANCH 
MARINE  A  1  MUV.P  MF  R  l  C  RI.SEARIH  STATION 
SAN  NlCUlAC  ISLAND,  CALIFORNIA 

*  «  *  •  MICK  QM£  IFOR  01  DC  1  CAL  DA  1 A  •  *  «  » 


RUN  NUMBER  :  Wii&IlBJiMlO 
SI  ART  (  InF.!  CO  ;  4:30  Pif 
L  Nil  TJrtf-  :  .-*0  ;  34  40  PST 

■  TART  DA1L  ;  H  May  IW9  i DAY  1  .’*■ !  1 

ANALOG  LuANNt  I  RAW  DATA  ( AVI  HAfli-  VDC. »  : 

Hu  UP  Nc . 0  I  No.  0  2  No. 03  Nc.04 

V"|  1  Wl  f  A  IF-HP  .51RIH.  .  I  It  HP  .  St  RUG  .2  DF  U  PUiNll  Dh  U  P0)nT2 

6  JOS  (]  .  Ut  I  0  (1(11  4.67V  4.76  3 

Nn  I'J  Nu  ll  Na  ll'  No  li  Na.14 

Btu«  UT  II  hi’  h4  F  K  HJt.lt  Ml  Y  a:  VO:  TAG!  MANUAI  F  t  At.  /»  RO  Rt  ■ 

.<  v'b  i .  v v/  2 .  Ij47  o  .  a  o  i  i .  a  j  1 

DIGITAL  (.HANNI  l  RAW  DAIA  '  AVt  RACE  )  :  E SCARP MF  N  1  DATA,  FIELD  CAi 

Hu.  I  No  .?  UPWIND  NFAR  UPWIND  i  AND 

AIR  I  Lrti*  .  I  AIR  I  LHr*  . HI  l  CHI  /I  ENG  I  H  P  A  I  H  (  Me  t  er  «,  ) 

1411  |2,/;L.'|)  142)  1.1  <67  0.1  V9  53 

SYSllrt  HUO..F  Mi  I  P  |N(.  PAR  AMI  (IRS  I  KAN  CL  A  1 1  D  INI(J  E.YCINI  F  k  INC  UNIT.; 

■lAKUrU  HAG  ERROR  IUUNT  DAI  A  BAM  VOL.  I  .  RF  F  OF  V  Vf  «L  T  . RF  F  .  Df  V 

iNc  %i;.»nv.>  ( He  ,  if  drib  *  »Nu  stuns)  A  <  No  .  >  .  0  OSV  >  B  ( No  .  >  .  0  C  5  V ) 

0  a  1H0  0  0 

UhM  RVED  hlfftOMIZTGORO:.  OGICAL  PARArtF  IERS  (INHUDINO  THE  ABUVL  CAI 

AIR  ItrtP.l  WIND  SPMDl  DLW  POINT!  1FMP .S1KUC . 1 

'Celsius)  (Meter/sec)  (Celsius)  <Kel.xM-2/3) 

!  •' .  -JIIV  16.71  7.64  NO  DATA 

AIR  TEMP. 2  WIND  SPFE DJ  DtWPUlNlJ  TfNP . SlRUC . 2 

'’L^lsius)  Meter /ser)  ({.el^nisl  (KpI  .  «N-?/Ti 

12.13/  14.63  7.76  NO  DATA 

r.AJCUI  ATED  MICROrtETEPROLOGHAL  PARAMETERS: 

HE  I CHI  ,  21  POT. TEMP. T  VTR..FMP.I  V. POT. TEMP.  1  APS. HUMID. I 

(Meters.)  (Celsius)  (Celsius)  (Celsius)  (Ky/n3> 

18.35  12.187  13.124  13.304  7.916L-0.J 

HEIGHT  ,  72  PUT. ICMP. 2  VIR.FLhP .2  V  .  POT  .  I  f-.MP  .  2  APS. HUMID. 2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/n3) 

V.20  12.227  13.264  13.355  7 .  WOE  -  03 


PRINT  DA1E :  1 1  JUN  1900 

DATA  CAMP 1  INC  RATE  (AIL  (HANNI  LSj;  6/Mjn 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  AlURE :  1= UPPER  tEVli  ,  2-  1  OULR  IIVEl 


Nc  .  05  No  .  U  6  N  o  .  0  7  Nc. UO  No  (;V 

WIND  CPU  D1  WIND  5PFFD2  PAR  PRES  2  S.<  Y  RAD.  WIND  DIR 

8  7C5  7 . VO 9  4  636  -0  I  04  5  270 

Hi.  .15  No  1  f>  No  17 

SPARE  A  SPAM  E<  VOlT.ktl  .  D 

u.riui  a  'jui  (,.205 

I  BRAT  I  UN  AND  WIND  SPEED  fi‘iCARPMENr  CORKECIIOnS 

DP1FCAL  DP  I ‘EE  Al  WlBFCAl  W'.lll  W..EC 

(Volts)  (Vilt.i  (Volts.)  '  l  cell  ,  (Cot’U 

fl.aufi  u.iiCii  iijoii  VR.-  u  <vm v 


/FRO  kFF.BLV  AC  VI IL  I  I  LUX  Al  FWtl4.1L  ■  »  .C  I  >ITACF.  Al.  FHtGfMI.NC.  Y 
(  No  .  >  .  CC2V)  (No.) 5 V )  1  Nl  >  1  h  /  ,  ■.  ./AL  >  ih:l 

0  0  3  1155  5V  76 

AND  ESCARPMENT  CORRECT  IONS)  T  R  ANSI  A  l  L  D  INTO  ENGINEERING  UNJIS 

WIND  DIR.  BAR  .  PR»  5  .  !  RAD  PUL  K  UT  IF.rP  MAN  AIR  I E  MP 

(Deg.  True)  (Mil  liber)  (UiM/niU  (Telsius*  IH-Uni 

324.4  lflOV.33  1  4!.F  Q1  1.3.621  205  2 '2 

TIDE  FABL  F  BAR.  PRES  2 
(Me»er  USL)  (Milln-ar) 

0.59  101043 


Rtl.  .HUMID.  1  SPEC  HUMID.  I  VAP.PRfS.I  S  VAF  .  F'RLS  .  I  REl  InDIx  1 
(Percent)  (KgrKqi  <MilIihdr)  (Mjiljtui  i  Ke.  x*  3 

74.53  6  4  4 M  -13  1C  410  li  V 6 9  Ml  lA’A 

RH  .HUMID. 2  SPEC. HUMID  2  VAP.PRES  .  S  AP  .MS  2  Pt'F  1NI-;X  2 

(Percent'  c  Kq /*q )  (Millibar'  .Millibar)  .  F  e  l 

74.59  6  50  IF -03  10.520  !4  11:5  Ml  DATA 


I  UNI  IN.JI  |.  OH  Ml  X  1  F’Af.f 
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RUN  NUMBER 
MART  TIM 
START  DATE 

;  79050820  0  0 
;  20.  4:3(1  PS 
8  Mey  1 V79 

(DAY  128 ) 

MARINE  SURFACF  LAYER 

N«L  M  ICRUMI.  TEORULOGY 

SAN  NICOLAS  ISLAND,  CAL 

I.ST  IMATbD 

Mlt.RUMt  tB(IKOLl)GlCAI  PARA, IF  TER 

5J  AT  T>  N  METERS; 

AIR  TEMf. 

WIND  Sl’Efc  D 

DEW  POINT 

TEMP  STRUG. 

BAR. PRES. 

UeUitfS) 

(  t«  te.- 

(Cels  t  us ) 

(Kel . *H-?/3> 

(Millibar) 

12. 121 

14.  BO 

7 . 71. 

NO  DATA 

1010.34 

Ht  ILH1 

POT  .  TF  MP  . 

VIR  .  11  MP 

V.PGT .TEMP . 

ABS. HUMID. 

<  Meter  s > 

(Celsius > 

( Le I s i us  > 

(Celsius) 

<Kq/H3) 

1  (J .  U  0 

12.219 

13.248 

13.346 

7.982E-Q3 

PRINT  DATE:  |J  JUN  1900 

DATA  SAMPL  I  NC  RAT  F  (AIL  I  HANNE  i  bl  G/H»n 


DATA  AVERA'' 

INC  PER'OD;  30 

Min 

rj JL  K  WT  TF  MP 

AIR -WT  TEMP 

POT  -W 1  TEMP 

VIR-WT  TEMP 

V . POT -WT  TEMP 

t  C» lsi us ) 

(Kelvin) 

(Kelvin) 

(Kelv in) 

<  K  e  1  v  1  r.  ) 

13.621 

-1 .500 

-1.40  2 

-C . 373 

-0  27 5 

REL  HUMID. 

SPEC ■ HUMID . 

VAP . PRES 

,VAP  PRES  . 

REF  .  INDEX 

(Perc  en (  ) 

(Kg/Kg) 

( Mi l i tbsr s  > 

( Mi } i iber  s  > 

(Kel . *H -2/3 ) 

74.59 

6 . 495E -03 

10.508 

14.069 

NO  DATA 

{•HI  K  AfcKllPYNAMIC  CALCUIA1I0NS  BASED  ON  ABC1VF  EST IMATFD  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1970). 


\NFF  RRF  D 
STABIL  I T  Y 


l.HAD  .R  It  HAftDf.QN  NUMBER 
«  ♦  -  St  -»bl«* ,  -  -  Uii«i  * 4b  le  > 
COM  AT  GhH 

■'.>  uni  rmc  at- an  he i i.h t 
i  filter)  PMM*-<Z1  »*2>l/2 

1  2  .  vv 

Z  •'  L  AT  CflH 

-0  i)  10 

/a  i'll  10  HIT*  *s 
-V  .014 

MON  IN -OBUKHOV  LENGTH 

(Meters) 

-7.324E  CL 


MUX  PAHAMKTFHS 
<♦=□)*, --DOWN) 


Hum  NT UN  FLUX 
<Nt  /r*2> 

-4  .  301  -01 

HlJNIDlir  MUX 

<Kq/sec.  n2) 

7.42E-05 

l AT. HEAT  FLUX 
(U.»tts/«2> 

1  83E  02 

SEN. HEAT  FLUX 
(  Ud  t ts/n2 ) 

2.63F  01 

Sky  and  solar  hfay  flu 

(Wet  t  */«:»> 

1 . 45E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
<  Wet ti/«?) 

2.24E  02 


INF  F  MRE  D 

SCALING  PARAMETERS 


FRICTION  VElOCITr 
( Meter s/sec ) 

5 .9731  -01 

SCALING  SPEC  HUMID. 
(Kg/Kq) 

- t  -  a  t  QE  04 

SCALING  PUT. TEMP. 
(Kelvin) 

-3.G47E-02 

ROUGHNESS  LENCT1 

(Meters) 

8.632E-04 

DRAC  COFF.AT  10  HFTERS 

(D t Mention  less) 

1 . 612E-03 


INFFRRF  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Me t  er 2/ser 2  > 

-3  568C-01 

WITH  APS.  HUMIDITY 
(Meter  Kg/sec  m3) 
7.416E-05 

WITH  POT .TEMPERATURE 
(Meier  Kel  .  /sec  > 

2. 1 1  BE -02 


MISCELLANEOUS 


AIR  DENSITY 
<K<j/n3> 

1 .2289 

AIR  SPECIFIC  HEAT 
( I  Teel  .  /Kg  Kel . < 

2.41 40E  02 

WATER  LAT  HEAT  VAP 
(  ITc  e  1  .  /Kq  ) 

5.V046E  05 

VAP.PRE5.AT  UT  LEVEL 
(Mill  ibar  ) 

1 5 . 56  1 

ABS. HUMID .AT  WT  LEVEL 
(Kg/«3) 

1 . I 76E-02 

BAR  PRES. AT  WT  i  M.EL 
**•  1  liber  ) 

101.  54 


hOUt  N  RATIO 
(flu  units) 
0.144 


H,  A'lUREnr  N  T  EkROR  ANALYSIS  OF  PARAMFTERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASURFMENT  ACCURACIES. 

IMP  RUW  ARE  PHOT  ILE  ERROR  VAUlrS  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-". 


GRAD  RICH, 
r  U  A 1  .  .-)i 

//L 

A 1  1  0M 

MOMI-NTUM 

FLUX 

LAT  .HEAT 
El  IJX 

SI  N  .  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL .SPEC 
HUMIDITY 

SCL .PUT . 
TEMP  . 

ROUGH. 
LENGT  H 

DRAG 
C  f.)E  F 

62*4 

i.2X 

487. 

127% 

47X 

1  OX 

101X 

175X 

24X 

103X 

23X 

44X 

48X 

IGG‘4 

1  UhX 

46X 

39X 

94* 

I0X 

33X 

I32X 

23X 

62  X 

1  17X 

43X 

4  OX 

C’fm  T  INJI  1*  Bf 

LOW 

NUMBER  7V05LH20(.r  MARINE  SURFACE  I. AYFR 

TART  T  IMF  .  20.  4:  <0  PM  NRl  MICROMETEOROLOCY 

TAP.  PAff  .  U  Mey  197V  (DAi  l?r.)  SAN  NICOl  AS  ISIAND,  CAI 


PRINT  DAT F  :  1 1  JUN  1980 

DATA  SAMPLING  RATE  (All  CHANNE  IS):  fe/Min 
DATA  AVERAGING  PERIOD;  30  Min 


l.'-MlflMIf.  I'KIIH.I  and  HHK  AT  Ri  jO  t  NAM  f  (  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  Of  THE  ABOVE  RFSPtfl  » IVE  MEASUREMENT  ERRORS 
WITH  f  Hu  lUW.e  LIMM  U:  IH»  CORRESPONDING  M»  ASURFMIN  f  UNCERTAINTY  INDICATED  IN  I  )  s 

FLUX  PARAMETERS 

STA‘  HITt  ( **UP,‘*DOWN>  SCA1  INC  PARAMFTERS 


<  RAD.RK  HAVDM)N  NUMB,  M 
(  ♦  ••  S  *  «b  l  *’ ,  Hi. •.  teh  1»- > 

I,  IJO(j  I  tj  o.'l  AT  GMH 

M  »IMF  1  R  If.  M  AN  I  T 
'Meter  )  '.mm  <  i\ 


I  I.  AT  GMM 
0  .  OOF*  (!)  021 

•  i  A I  11)  ML  I  IRS 

n  Oins  in  02 1 
MON  IN  UB'J/HUV  length 
171  ?t:  o  t 


MOMENTUM  FLUX 
(Ni/ m2 ) 

*  1  .Ml  00  t A . Of  021 

HUMIDITY  FI  UX 
(Kq/sec  m2) 

7.9|»  05  18. OF  06) 

l  AT  .HI  AT  FLUX 
(Wet i */m2 ) 

1 . 95f  02  [?.0E«01S 

Si  N  HF  AT  FL  UX 
<U  »t  t  s/m2 1 
4 , 09k  01  ( 3 . OF  +00  1 

SKY  ANA  SOLAR  HF  A  T  FLUX 
(  Uh  »  t«./«2 ) 

1  ,4'JL  01  ( 2 . 0F«  01  J 

1IITAL  MEAT  BUDGET  FLUX 
<  Wet  K/«;*) 

2.431  02  13. OF *011 


FRICTION  VELOCITY 
( ileter  «./sec  > 

9.V17E-01  L6.0E-02] 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

O  607F -05  I  3. OF  051 

SCAl  INC  POT . TEMP . 
(Kelvin) 

-3.22AE-02  I2.0E02I 

RUIJCHNFSS  LENGTH 
<  Meters ) 

2262F-03  [A.QE-051 

DRAG  COFr  AT  10  HF  TERS 
(Me tor  % ) 

3.60  31  03  I4.0E  041 


BOWEN  RATIO 
<  MO  uflllfll 

3  .  )70  10  .  1)8) 


D|lfCR(N(t  Bf  TULfN  Thk  PRIIFIIF  AND  BUI  X  AT  RODYNAMK  PL  R I VI  •>  PARAMiTFR  VAU1ES  AS  COMPUTED  VIA  TMF  STANDARD  DEVIATION  FROM  EITHER  T.q 
Afi.Vl  Wl  WMltD  (l)MPUSI  tF  VAMJF  UR  ,U  AMiRF  MF  NT  UNEFRTAINTY  VALUF  (WHICH  F  VF  R  ARSOIUTF  VALUE  I'  LARGER)  All  VAMIfS  AWE 
l  TSTED  IN  P  f .  R  f  F  w  T  DIF  F  IRENE!  AND  AH  I  “•or-' 

GRAD. HIGH  //I  HOMiNftJF.  t  A  T  .  Hl  A  I  SlN.HFAT  SKY  RAD.  TllTAI  HF  AT  BOWF  N  FRICTION  SCI  SPLE  Si  l  F'OT  ROUGH  D»A(. 

NU  Ml  GNU  A»  OM  FL  »X  FLUX  F  I  UX  F I  UX  FLUX  RATIO  VI  L  (M  11 Y  HUMIDIFY  U  HP  l  I  Nf.  1  M  (  Of  I 


10  X  3CX  A. 17. 


1 UX  28 X 


OX 


tBX  35X  22X 


7X  63T.  Ml 


f.NU  (IF  DATA  .) 1  IN 


421 


r 


MARINE  SURFACE  l  AYER  MICROHE  TEOROi  OCICAL  EXPERIMENT 

NAVAL  RE.'.iF  ARCH  l  ABORATQRY 
A  I MOSPNER  1C  PHYSICS  BRANCH 
MAH  >  NE  ATMOSPHERIC  RESEARCH  STA11DN 
SAN  NICOLAS  ISLAND,  CAI  IFQRNIA 

*  *  *  *  MICROME  ICHROL  OGICAL  DAI  A  »  *  •  • 


HUN  NUMBER.  7V05082fl3(» 

SI  ART  I  1  ME  :  20  :  34;5Q  PST 
END  T  IMF  :  21  :  5:  U  PST 
START  DATE;  8  May  1979  (DAY  l.?:i> 

ANALOG  CHANNR  RAW  DATA  (AVERAGE  VDC): 


PRINT  DATE.-  11  JUN  I  980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/M»n 

DATA  AVERAGING  PERIOD;  31?  Mi  A 

NUMF  NCI  AT  URE  :  1  •  UPPER  LEVEL,  SLOWER  LEVEL 


No  .  00 

Vi  .T  .REF  .  A 
6.205 


Nc.OT  No. 02  No . 03 

II  MP. SIRUP.  1  TEMP. STRUC . 2  DEW  POINT  1 
0.001  0.001  4. 682 


No  .  04 

DEW  PCIJNI2 

4 . 759 


No  .  »5 

WIND  SPFED1 
8.711 


Nc  .  fib 

WIND  SPEED2 
H  .  069 


Nu .1  0  No  ll  No .  12 

BULK  wi  TEMP  AC  FREQUENCY  AC  VQ1  TAGE 
3.760  3.Y3Q  2.544 

DIGITAL  CHANNEL  RAW  DATA  (AVERAGE): 

No .  i  No.;* 

AIR  TEMP  1  AIR  TEMP.;* 

1411  119632  1421  120895 


No . 1 3  No. 1 4 

MANUAL  FLAG  ZERO  REF 
0.001  0.0'JI 


No  .  07 

BAR. PRES. 2 
4  6  35 

No  .  17 

VUIT.RFF  .6 
h  .  205 


ESCmRPMFNT  DATA,  FIELD  CAI  I  BRAT  ION  AND  WIND  GPFED  ESCARP  Mt  NT  CORfcEC I  IONS ; 

UPWIND  NEAR  UPWIND  I  AND  DP  IF  CAL  DPCECAL  WlBM'Ak  W&ltC 

HE  IGHT/LENGTN  PATH(Meters)  (Volts)  (Volts)  (Volts)  (Coeff.i 

0.199  54  -0.0  08  0.050  3.000  3. 992 


No  .  09 
WIND  DIR. 
5.158 


WS2EC 
( Coef f .  ) 
3.947 


SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  END  INFER  INC  UNITS: 

MANUAL  F  l  AG  ERROR  CUUNT  DA  I A  BASF.  VOLT.RFF.DFV  VOLT.  REF.  DEV  Z 

(No. st4nss  (Nc.sran*,)  (No. scams)  A(Nc.).C05V)  B(  No  .  >  .  [i  05V  )  ( 

0  0  180  0  0 


ZFPO  REE  .DEV  AC  VOLT. FLUX  ►  tRFQ.FlUX  AC  VIC.  TAGE  AC  FREQUENCY 

(No  .  > .  CL2v»>  ( Nc  .  >5V )  iNv.llHzi  (VAC)  (Hz) 

l)  0  a  115.4  59.93 


OBSERVED  MTCRCMEfFORUi  OGICA'  PARAMETERS  ( INCLUDING  THE  ABOVE  CAI  .  AND  ESCARPMENT  CORRECTIONS*  TRANSLATED  INTO  ENGINEERING  UNITS- 


AIR  TEMP.  I  WIND  5PF-FD1  DE.W  POINT) 


(Celsius)  (Meter/sec>  (Celsius)  (Kel. »M  2/3) 

11.963  16.73  7.65  NO  DATA 

AIR  TEMP. 2  WIND  SPEED2  DEW  POINT?  TEMP. STRUC. 2 

(Celsi.is)  < Meter /ser )  (Celsius)  (Kel . *M-2/3> 

12.096  14.92  7.74  NU  DATA 

CALLUl  ATED  MICRDMETEOROLOG ICAL  PARAMETERS: 

HEIGHT,  Zl  POT. TEMP. 1  VlR.TfMP.1  V. POT. TEMP  l  ABS. HUMID. 1 

(Meter*,)  (Cels. us)  (Celsius)  (Celsius)  (Kq/m3) 

18.35  12.143  13.082  13.262  7.926C-03 

HEIGHT,  72  POT  .  1 F  HP  .  2  VIR.TFMP.2  V.P11T  .  Tf  MP -2  ABS  .  HUMID  .2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kq/'m3> 

7.23  12.180  13.215  13.305  7.979E-03 


TFMP .STRUC . 1 
(Kel . »M  2/3) 
NO  DATA 


WIND  SPEED2  DEW  POINT?  TEMP. STRUC. 2 
( Meter /ser)  (Celsius)  (Kel. «M- 2/3) 


«  CONTINUED  BFi  OU 


WIND  DIR-  BAk.PRrS.l  SKY  RAD.  BULK  UT  t  F MP  MEAN  AIR  TEMP 

(Deg. Tree)  (Millibar)  <Uatt/n2j  (Celsius)  (Kelvin) 

370.4  13  09.32  1  . 45F  ‘J 1  13.603  765. 1H6 

T IDF  TABLE  BAR  PRES. 2 
(Meter  MSL )  (Millibar) 

0.50  It  If .47 


REl. HUMID. 1  SPEC. HUMID. 1  VAP. PRES. I 
(Percent)  (Kq/Kq)  (Millibar) 

74.87  6452E-03  16.479 

REL. HUMID. 2  GPF  C  .  HI  iMJ  D  .  2  VAP  .  PRES .  7 
(Percent)  (Kq/Kq)  (Millibar) 

74.70  6.491F -03  10.503 


•3.  VAP  PM  S.  1  RFF  INDEX  1 
(Millibar)  (Kei.xM-2/3) 
13.979  NO  DATA 

S  .VAP  PRCS  2  RLF.lNDI  x  2 
(Mill  that  )  (Kel . *M-2/3) 
14.  On  1  NCI  DATA 


RUN  NUMBF  R :  7V 05002030 

MART  TIME:  20:34.50  PST 

START  DATE.  B  May  1979  ( DAY  178) 


MARINE  SURFACE  l  AYER 
NRL  MICROHE TEUROLOGY 
SAN  NICOIAS  ,51  AND,  CAI 


PRINT  DATE  :  l  I  JUN  190(! 

DATA  SAMPLING  R  A 1  E  'ALL  F.HANNl  LS  )  :  6/Min 
DATA  AVERAGING  PfRIOD:  30  Min 
NOMENCLATURE:  1  UPPER  LEVEL  ,  2- l Glx'ER  LEVEL 


PROFILE  CALCUl  AT  IONS  BASED  ON  ABOVE  OBSERVF  D  AND  CALCULATED  VA1  UES  ( BUSINGER , T 973 ) : 


GRAD. RICHARDSON  NUMBER 
< ♦-Stable, -  = Unstable  ) 
C.003  AT  GMH 

GEOMETRIC  MP  AN  HEIGHT 
(Meter  I  GMH *(Z1*Z2MZ? 
12  99 


7/L  At  GMH 
-0 . 605 

7/L  A  T  111  Ml  TENS 
-0  004 

7/L  A T  Zl 
-0  .  C06 

7/L  AT  7? 

0  .  ft  Cl  3 

MON IN- OBUKHOV  length 
(Meters ) 

-2.838E  03 

PM  I  AT  Zl-  002  3542 
PS II  AT  72  Q.O 1 1974 
F5i2  AT  Zl*  0.01 423H 
PS  12  AT  77*  0.307714 


FLUX  PARAMtTLRS 

( ♦*UP,-=DOUN) 


MOMENTUM  FLUX 
<  N  t  /  m2  ) 

•  1  4CE  0C 

HUMIDITY  H  'IX 
(Kq/ser  m?> 

H  2VE -  05 

LA  T  .  HEAT  FUJX 
(Ua  r  fs/m2> 

2. 05E  1)2 

SI  N.  HEAT  FLUX 
<Ua  t  ts/*2> 

3.84C  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/,i7) 

1  45E  0 l 

TOTAL  HEAT  BUDGT  T  FLUX 
(Wat  ts/«7) 

2.5BL  07 

BUWLN  RATIO 
(no  joiis) 

0  -  1H7 


SCALING  PARAMETFRS 


FRICTION  VELOCITY 
(Meters/sec ) 

1 . 066E  CO 

GCAL  INC  SPEC . HUHD . 
(Kq/Kq) 

6. 32RE-05 


STALING  POT.  TFMP. 
(Kel win  > 

-2  89BE-02 


ROUGHNESS  LENGTH 
(Met  er  s ) 

3. 423E-03 


DRAG  COEF  AT  10  ME  Tf  RS 
(Dimensionless) 

4 . 5201  03 


PARTIAL  DERIVATIVES 


CFNf.  AL  FORM : DN/DZX 
l ( N 1  -N2) J/ll  n ( Z 1 / 72 ) a 
( Z 1  «Z2  > 1 /21 

N-WIND  SPE  T  D  ( M/sec  ) 

7 “HE (GHT  (Meters) 
DU5/D7=  2.02E-01 


N-SPFC .HUMIDITY  (Kg/Kg) 
Z=  HF I GHT  (Meters) 
DSH/DZ»  -8.92E-06 


N- POT .TEMP. (Kelvin) 
Z^HEIGHT  (Meters) 
DPT/D7»  -4 . 08E-C3 


PROFILE  SLOPES 
* I NCR .UlTH  HEIGHT) 


GFNERAI  FORM : 'N'SLCPE* 

1  (LnZl-PS:  T-(lnZ2-ESl  >1/ 
INI -N2 ] 

N-WIND  SPEED  (M/Si-c) 
Z-HtlGHT  (M)  Vert  Axis 

psi*psii 

ws  slope -  3.75F-01 

N-SPFC , HUMID I TY  <Kg/Kg> 
2*  HE  I  GHT  ( M  >  Vert  ,Ans 
PSI-PSI? 

SH  SLOPE  =  -8  T.4E  03 

N-POT  .  IFMP . (Kelvin  ) 

7*  HE  I  GMT  (M)  Vert  Axis 
PSI-PSI? 

PTK  ‘<1  D7E  3  1  B7E  01 

N  MEMP  .  STRUT  <*xM  2/3- 
7  .:C  1  GhT  <M)  Ver  l  .Aus 
P5I»N0Nt 

CT2  SI  I IPF  *NO  DATA 


•  (,»  NCRAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION  PROF IIF 

I  OUST  ANT  ACCEIFRATION  f  l|R  .  PRANDTl 

(No  units)  (M/src  2)  NUMBER 

(1  4  V  .  795V  C  .  74 


PROF  HE  Bin  K  BULK 

TUR. SCHMIDT  SFNHFAT  MUISTURF 

NUMBER  TRANSF .CHFr .  TRANSF  COEE 

0.74  0.92k  -03  1.32E-03 


Gl  NF.RAL  NOT)  S: 

A».»w/acy  limitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative, 
(.amputation  executed  by  insertion  of: 


MI5CE.LANI  UUS 


AIR  DtNSITY 
(Kq/m.T  > 

1  2289 

AIR  SP1  GIF  IC  HEAT 
(Heal  ./KC  Kel  .  > 
2.41411  02 

WATER  L AT. HE AT  VAP 
*  1  Tt  a  1  /Kq  ) 

5.  V 05 IE  (15 


*  CONTINUED  QN  NEXT  PAGf 


HUN  NUMBER 
START  TIME 
START  DATE 


7905QB2U30 
20:34:50  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEUROLOCY 
SAN  NICOLAS  ISLAND ,  CAL 


PRINT  DATE:  11  JUN  1VHC 

DATA  SAMPLING  RATE  (All  LHANN(LS):  L/flin 
DATA  AVERAGING  PERIOD;  30  Min 


*  ESTIMATED  NICROMETE OROLOGICAL  PARAMETERS  AT  1  FN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DFW  POINT 

TEMP .STRUC. 

BAR . PRES. 

BULK  WT  TEMP 

AIR  WT  Tf.MP 

POT-WT  TEMP 

V I R - W  T  I F  MP 

V  POT-WT  1 EMP 

(Cel*i us) 

( Meter /sec  > 

(Celsius) 

(Kel  *M-?/3> 

(Mill tbar ) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

iKelvin  > 

12. 0>4 

15.14 

7.73 

NO  DATA 

1010.32 

13.603 

-1.529 

-1.431 

-0  .  404 

-0 . 306 

HEIGHT 

POT. TFMP . 

il  1R. TEMP  . 

V.POT.TFHP, 

ABS. HUMID . 

REL  .HUMID. 

SPEC , HUMID . 

VAP  PRES . 

8.  VAP  .PRES  . 

REF  INDEX 

(Meter  s) 

(Celsius) 

( Celsius) 

(Celsius) 

<Kg/«3) 

(Pert  en  t ) 

(Kg/Kg ) 

(Mill ibar s) 

( Mi ] 1 ibar  s  > 

(Kel  *M -2/3 > 

10.00 

12. 172 

13.19? 

13.297 

7 .972E-03 

74.72 

6 . 486E-03 

1 0 .495 

14.345 

NO  DATA 

«  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  AFTERS  (FRIEHE  ET  AL,1978): 


INFERRED 

STABILITY 


FLUX  PARAMETERS 

INFFRRFD 

INFERRED  HEhn  VERTICAL 

(♦*UP , -aDOWN ) 

SCAL I NC  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

CR AD, RICHARDSON  NUMBER 
(♦-Stable, — Unstable) 
-0.013  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH*(Zl*Z2>1/2 
12.99 

Z/L  AT  GhH 
-0.017 

Z/L  AT  10  METERS 
-0  ■  013 

MON  IN-OBUKHOV  LENGTH 
(Meters) 

-7.S67E  0? 


MOMENTUM  FLUX 
(Nt/n2> 

-4 . 59E-01 

HUMIDITY  FLUX 
(Kg/sec  *2 > 

7.54E-D5 

LAT.HFAT  FLUX 
(Uatts/n?) 

1 , 86E  02 

PEN. HEAT  FLUX 
(Watts/«2> 

2.72E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Ua  r  ts/«2) 

1  ,45E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n?) 

2.28E  02 


FRICTION  VELOCITY 
( Meters/ser ) 
b . 1 OBE-01 

SCALING  SPEC. HUMID. 
(Kg/Kg ) 

-1 . 304L-04 

SCAl  INC  POT .TEMP , 
(Kelvin) 

-3.590E-02 

ROUGHNESS  LENGTH 
( Meters) 

9.267E-04 

DRAG  COFF.AT  10  METERS 
( D i Mpnsi on  less ) 

1 . 629E-03 


WITH  LONG.  VFL.QCITY 

(Meter?/sec2) 

-3.7J1E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 
7.537E-05 

WITH  POT , TEMPERATURE 
(Merer  Kel . /sec > 

2. 193E-02 


AIR  DENSITY 
( Kg/n.3  > 

1 .2291 

AIR  SPECIFIC  HEAT 
(  Ural  .  /Kg  Kel  > 
2.4140E  02 

WATER  LAT.HEA1  VAP . 
(Heal  .  /Kg) 

5.9049E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar  ) 

15- 544 

ABS. HUMID. AT  WI  LEVEL 
( Kg/r»3) 

1  .  175E-02 

BAR .PRES. AT  WT  I  FVEL 
<  Mi 1 1 ibar > 

ion  5: 


BOW!  N  RATIO 
(no  unite) 

0 .146 


«  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES- 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  "tor-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN.HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL. POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  ]  DM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENG1H 

CUEF 

7U 

71% 

56% 

132% 

54% 

10% 

105% 

185% 

28% 

104% 

25% 

48% 

56% 

165% 

(65% 

46% 

39% 

93% 

10% 

33% 

132% 

23% 

62% 

116% 

43% 

40% 

»  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
start  date 


7905082030 
20:34:50  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NTCOLAS  ISIAND,  CA< 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (AIL  CHANNELS!.  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


#  COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHT  FD  AS  A  FUNCTION  UF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J : 


FLUX  PARAMETERS 
(♦*UP,'*POWN> 


SCALING  PARAMETERS 


CRAD. RICHARDSON  NUMRF R 
(♦■.Stable,  -^Unstable) 
-0.006  10.02]  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GHM-<  Zl *Z2) l /2 
12.99 

Z/L  AT  GMH 
-0.008  (0.02) 

Z/L  AT  1 0  METFRS 
-0  .  006  1  0.02  ) 

MONIN -OBUKHOV  LENGTH 
(Meters) 

-1 . 554E  03 


MOMENTUM  FLUX 
(Nt /m2) 

-8.BIE-01  [ 6 . 0F-Q2 ) 

HUMIDITY  FLUX 
(Kg/sec  «2) 

7.71E-05  (8.0E-061 

LAT.HFAT  FLUX 
(Wat  t*>/«2) 

1 . 9lf  02  I? . 0E+01 1 

SLN.HFAT  FLUX 
(Wat  ts/«2> 

3.43E  01  13.0E>001 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  t*/*2) 

1.45E  01  (2.0E+0U 

TOTAL  HEAT  BUDGET  FLUX 
( Wa  1 1 %/e? ) 

2.35F  02  (3. Orefi I J 

BOWEN  RAT  tO 
(09  unit*) 

0.163  (0.98) 


FRICTION  VELOCITY 
<  Meter  -i/sec  > 

B.158E-01  I6.0E-02) 

SCALING  SPFC. HUMID. 
(Kq/Kg) 

-8.655E-05  I3.0F-05) 

SCALING  POT. TEMP. 
(Kelvin) 

-3 • 022E-02  12.0E-021 

ROUGHNESS  LENGTH 
( Meter*) 

2105E-03  (6.0E-05) 

DRAG  CDE.F  .AT  10  Mf  (ERS 
(Meter*) 

2  834!  0  3  I  4  , OF -04) 


•  DIF  FERENC  F  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DFR IVFD  PARAMETER  VALUES  AS  COMPUTED  VIA  THF.  STANDARD  DEVIATION  FROM  EITHER  THE 
ABOVE  WEIGHTED  COMPOBI TF  VALUE  OR  MFASURF.ME  NT  UNCERTAINTY  VAl  UE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  IARGFR).  ALL  VAIUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCF  AND  ARE  "♦or-": 


GRAD. RICH . 

Z/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAl  Hf  AT 

BOWEN 

FRICTION 

SCL  SPEC 

SCI  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

flux 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

HhP 

L  ENG  1  H 

rocF 

26% 

26% 

54% 

6% 

17% 

OX 

7% 

13% 

28% 

22% 

14% 

59% 

s?% 

•  END  Of  DATA  RUM 
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MARINE  SURFACE  LAYER  M ICRGNE TEOROL  OGICAL  EXPERIMENT 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  N f COLAS  ISLAND,  CALIFORNIA 

*»  •  «  «  MICROMETEOROI  OGICAL  DATA  •  *  •  * 


I 


1 


K 


RUN  NUMBER 
START  ! I ME 
END  Tim 
START  DATE 


79050821 Ul 
.'I:  5:  10  PS  I 
PI  ;  35  ;2I*  PST 
0  May  1979  (DAY  IPS) 


*  ANALOG  CHANNtl  RAW  DATA  (AVFRAGF  VDC): 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALl  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1=UPPER  LEVEL,  2-LOWER  LEVEL 


No  .  Ou 

No  .  01 

No  .  02 

No  .  03 

No  .  0s 

No  .  05 

No  .  06 

No  .  07 

No  .  08 

VOL  T  .REF  .A 

TFrtP. STRUC. 1 

TEMP.  STRUC.  2  DtW  POINT  1 

dew  P0INT2 

WIND  5PF.ED1 

WIND  SPEED2 

BAR .PRES.  2 

SKY  RAD 

6.205 

0.001 

0.001 

4.717 

4.799 

6.166 

7.488 

4.643 

-0.104 

No  .  1  0 

No  .  1 1 

No  .  12 

No  .  1  2 

No  .  14 

No  .  15 

No  .  16 

No  .  17 

BLJlK  ut  iemp 

AC  FREQUENCY 

AC  VOl TAGE 

MANUAL  FLAG 

7FRO  REF. 

SPARE  A 

SPARE  B 

VOLT. REF  .B 

3.939 

3.808 

2.538 

0.001 

0  ■  001 

0.001 

0.001 

6.205 

No  .09 
WIND  DIR. 
5.131 


*  DIGITAL  CHANNFL  RAW  DATA  (AVERAGE).  FSGARPMEN T  DATA,  FIFLD  CALIBRATION  AND  WIND  SPEED  ESCARPMENT  CORRECTIONS: 


No.  1 

No.  2 

UPWIND  NF AR 

UPWIND  LAND 

DP1FCAL 

DP2FCAL 

WTBFCAL 

US1EC 

WS2EC 

AIR  TEMP  .  1 

AIR  TfcMP.2 

HF I GHT /LENGTH 

PATH(Meters) 

(Volts) 

(Volts) 

(Volts) 

(Coeff . ) 

(Coeff. ) 

1411  11916? 

1421  120406 

0.183 

83 

-0.008 

-0 . 050 

0.000 

0.992 

0.952 

SYSTEM  HUU3I 

FKFEPING  PARAf iF.TERS 

TRANSLATED  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

ERROR  COUNT 

DATA 

BASE 

VOLT  .  RF  F  .  DF. V 

VOL  T  .  RFF  .  DEV 

ZFRO  REF.  DEV 

AC  VOLT. FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(  No  .  sc  arr., ) 

(No .scans) 

(No  . 

scans) 

A (No . ) . 005V) 

B( No . > . 0C5V) 

(No . > ,002V) 

(No . >5V  > 

(No . >lHz ) 

(VAC) 

(Hz) 

0 

0 

180 

0 

0 

D 

0 

0 

115.4 

59.81 

*  OBSFRVED  MICROMETEOROl  OGICAL  PARAMF  TERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  1FMP.1 
(Celsius) 
l 1 .VI 7 

WIND  SPEFD1 
(Me ter /sec ) 
15.69 

DEU  POINT  1 
(Celsius) 
7.86 

TEMP .STRUC . 1 
(Kel . xM-2/3) 
NO  DATA 

WIND  DIR  . 

( Deq .True) 
319.5 

BAR  PRES. 1 
(Millibar  ) 
1009.45 

SKY  RAD. 
(Watt/n2) 

1 . 45E  01 

BULK  WT  TEMP 
(Celsius) 

1 3. 583 

MEAN  AIR  *EJ1P 
(Kel v in  ? 

285. 143 

AIR  TEMP. 2 
(Celsius) 
12.049 

W1NO  SPEED2 
(Meter /sec ) 
13.90 

DEW  POINT2 
(Celsius) 
7.98 

TFMP .STRUC .2 
(Kel . xM-2/3) 
NO  DATA 

TIDE  TABLE 
(Meter  MSL) 

0 . 30 

BAR .PRFS.2 
(Millibar  ) 
1010.55 

CAl.Clll  ATED 

MICROrtETEQROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

(Meters) 

18.35 

POT. TEMP . 1 

(Celsius) 

12.097 

VIR .TFMP .  I 
(Celsius) 

13.051 

V. POT .TFMP . 1 

(Celsius) 

13.231 

ABS . HUMID. 1 
(Kg/n3> 

8. 041E-03 

REL. HUMID. 1 
( Percent ) 
76.17 

SPEC. HUMID. 
(Kq/Kq) 

6 . 544E-03 

.  1  VAP. PRES. 1 
(Mil  1 ibar ) 
10.579 

S. VAP. PRES. 1 
(Millibar  > 
13.888 

REF. INDEX  1 
(Kel . xM-2/3) 
NO  DATA 

HEIGHT,  72 
(Meters) 
9.20 

POT  .  TFMP.  2 

(Celsius) 

12.139 

VTR.TFMP.2 

(Celsius) 

13.193 

V .POT .TFMP .2 
(Celsius) 

1 3 . 283 

ABS. HUMID. 2 
(Kq/«3) 

8  •  1 12E-03 

REL. HUMID. 2 
(Per cen t ) 
76.13 

SPEC. HUMID. 
(Kq/Kq) 

6 . 59BE-03 

2  VAP .PRES. 2 
(Millibar) 
10.677 

S. VAP. PRES. 2 
(Millibar ) 
14.025 

REF. INDEX  2 
(Kel  xM-2/3) 
NO  DATA 

*  CONTINUED  BELOW 


I 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


79050RS 100 
PI  s  5:10  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NKL  MICROMETFOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Mm 
NOMENCLATURE:  1-UPPFR  LEVEL,  2-LOWER  LEVEL 


«  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGER , 1973) : 


STABTI  IT Y 


FLUX  PARAMETERS 
<  +-UP , --DOWN) 


SCALING  PARAMETERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (+-INCR.WIYH  HEIGHT) 


C.R  AD.  RICHARDSON  NUMBER 
(►-Stable,-  Unstable) 

-  0  .  004  AT  GMH 

GEOMETRIC  HF AN  HEIGHT 
(Meter)  GMH= ( Z 1 *Z2) 1 /2 
12.99 

7/L  AT  GMH 
*0  .  005 

1/ L  AT  10  MF  TERS 
-0.004 

Z/L  AT  Z1 

-0.000 

Z/L  AT  ZP 
-0  .  004 

MUN IN -IIBUKHDV  I  FNGfH 
( Meter  s  > 

-2. 4 1  BE  03 


MOMENTUM  FLUX 
(Nt/m2) 

-1.37E  00 

HUMIDITY  FLUX 
(Kg/sec  «2) 

B.23E-05 

LAT.HEAT  FLUX 
(Watts/M2) 

2. 03E  02 

SJFN.HEAT  FLUX 
(Watts/M2) 

4.37E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/M2) 

I  .  45C  01 

TOTAL  HEAT  BUDGFT  FLUX 
(Watts/n2> 

2.62E  02 


FRICTION  VELOCITY 
(Meters/sec  > 
t  .  056E  00 

Scaling  spec.humd. 

<Kg/Kg> 

6.339E-0S 


SCALING  POT.  TEMP. 
(Kel win) 

-3 . 330E-02 


ROUGHNESS  LENGTH 
(Meters) 
3.386E-03 


DRAG  COFF ,  AT  10  METERS 
(Dimension  less) 

086E  03 


GtNFRAL  FORM : DN/DZ- 
( ( N1 -N2  > 1 / [ l n(Zl/Z2)« 
(Z1«Z2> 1 /2) 

N-WIND  SPEED  (M/sec) 
Z-HEIGHT  (  leters) 
DWS/DZ-  1.99E-01 


N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HF.IGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N-POT .TEMP . (Kelvin) 
Z-HEIGHT  (Meters) 
DPT/DZ-  -4.6BE-G3 


GENERAL  FORM : ' N ' SLOPE- 
t (LnZt-PSI)-<LnZ2-PSI))/ 
[N1-N2J 

N-WIND  SPEED  (M/sec ) 
Z-HEIGHT  (M)  Vert. Aixs 

psi-psii 

WS  SLOPE-  3.79E-01 

N-SPEC. HUMIDITY  (Kq/Kq) 
Z-HEIGHT  (M)  Vert. Axis 
PSI-P5I2 

SH  SLOPE*  -8.53E  03 

N-POT .TEMP . (Kelvin) 
Z-HEIGHT  <M>  Vert .Axis 
PSI-PSI2 

PTK  SLOPE*  -1  62E  01 

N*LnTEMP . STRUC , (KxM-2/3) 
Z-HEIGHT  (M)  Vert. Axis 
P SI -NONE 

CT2  SLOPE-NO  DATA 


PSII  At  Z1- 
PS  1 1  AT  Z2- 
PSI2  AT  ZI¬ 
PS  12  AT  72  = 


0 . 027505 
0 . 014023 
0 .016657 
0 .0  08  454 


BOWFN  RATIO 
(no  units) 
0.215 


*  CTNFRAl  CONSTANTS:  MISCELLANEOUS 


VON  K  ARMAN 

GRAVITATION 

PROFILE 

PROFILE 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR , PRANDTL 

TUR .SCHMIDT 

SEN  HEAT 

MOISTURF 

AIR  DENSITY 

(No  units) 

(M/sec  2) 

NUMBER 

NIJMBFR 

TRANSF .CUFF . 

TRANSF , COEF . 

( Kq/«3 ) 

0 .4 

9.7959 

0.74 

0.74 

0  92E-03 

1 . 32E-03 

1  2292 

•  GF  NERAL  NOTtS: 

Accuracy  Imitation  exceeded  for  eeasureeent  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel  .  ) 
2.4142E  02 


SHI  -SH2-  */-  .OBF-3  Kq/Kq. 


WATER  LAT.HEAT  VAP . 
(ITcal  ./Kq> 

5.90S4E  05 


CONTINUED  ON  NF X T  PAGF 
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RUN  NUMBER 
START  T I HE 
START  DATE 


7905082100 
21  ;  5: 10  PST 
8  Ha y  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NSL  MICROMETEDROLOCY 
SAN  NICOLAS  ISLAND , 


I 


CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  HICROMETEOROLOGICAL  PARAMETERS  AT  TFN  METERS; 


AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TEMP . STRUC , 

BAR  PRES. 

BULK  WT  TFMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

( Me ter /sec ) 

(Celsius) 

(Kel . «M-2/3> 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin) 

(Kel v in) 

(Kelvin ) 

12.033 

14.11 

7.96 

NO  DATA 

1010.45 

13  583 

-1 .550 

-1.452 

-0.408 

-0.310 

HEIGHT 

POT.IEMP 

vir.temp 

V.POT  TEMP . 

ABS  HUMID. 

REL .HUMID. 

SPEC. HUM  ID. 

VAP . PRES . 

S . VAP  , PRES 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/*3) 

(Percent  > 

(Kg/Kg ) 

(Mill ibar s) 

(Millibars) 

(Kel . xM-2/3  > 

10.00 

12.131 

13.176 

13.274 

8  104E-03 

76.14 

6-5916-03 

10.666 

14.009 

NO  DATA 

•  BLUR  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.I970): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,— Unstable) 
•0.017  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
<M eter)  GHH*(Zl»Z2>l/3 
12.99 

2/L  AT  GMH 
-0.021 

Z/L  AT  10  METERS 
-0 .017 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-6. 0336  02 


FLUX  PARAMETERS 
(♦-UP  , —DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-3.82E-01 

HUMIDITY  FLUX 
(K g/sec  *2) 

6 . 76E-05 

LAT.HEAT  FLUX 
<Watts/r»2> 

1 . 67E  02 

SFN.HEAT  FLUX 
(Wattt/n2) 

2.59E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(N«tt*/n2) 

1  43E  01 

TOTAL  HEAT  BUDGET  FLUX 
<U*t  ts/«2) 

2 . QBE  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

5 . 577E-0 1 

SCALING  SPEC. HUMID. 
<Xg/Xg> 

-9. B59E-0S 

SCAl  INC  POT. TEMP. 
(Kelvin) 

-3.740E-02 

ROUGHNESS  LENGTH 
(Meters) 

6918E-04 

DRAG  COEF.AT  10  METERS 
(Dinensionless) 

1 • 562E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG-  VELOCITY 
(Meter2/*ec2) 

-3. 11  IE-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  *3) 
6.760E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel. /sec) 

2. 086E-02 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3  > 

1 . 2294 

AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel .  ) 
2.4142E  02 

WATER  LAT.HEAT  VAP . 
(ITcal. /Kg ) 

3 . 9031 E  05 

VAP. PRES. AT  WT  LEVEL 
(Mi  1 1  ibar  ) 

15.525 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  173E-02 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar  > 

1011.65 


BOWEN  RATIO 
(no  units) 
0.155 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL.POT. 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

65X 

63X 

53X 

1  30X 

49X 

10X 

101Z 

1 79X 

27X 

103X 

22X 

47X 

53X 

164X 

164X 

46X 

39X 

92X 

1  OX 

33X 

1  3 1 X 

23X 

62X 

1  1SX 

43X 

40X 

#  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905082100 
21  :  5:10  PST 
8  Hey  1979  (DAY  120) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DFRIVED  PAR AMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MFASUREMENT  UNCERTAINTY  INDICATED  IN  (  J : 


FLUX  PARAMETERS 
<  ♦■UP, —DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,— Un*  table) 
-0 .006  10.021  AT  GMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH-< Zl*Z2)l/2 
12.99 

Z/L  AT  GMH 
-0.010  10.02) 

Z/L  AT  10  METERS 
-0.008  10.021 

MUNIN-OBUKHOV  LENGTH 
(Meter « ) 

-1 . 305E  03 


MOMENTUM  FLUX 
(Nt/«2) 

-B.41E-01  1 6 . OE-021 

HUMIDITY  FLUX 
(Kg/sec  «2) 

7.10E-05  (8.0E-061 

LAT.HFAT  FLUX 
< Wetts/M2) 

1.766  02  1 2 . 0E+0 1 ] 

SEN. HEAT  FLUX 
(Watts/n2) 

3.75E  01  [ 3 . 0E*0 D 1 

SKY  AND  SULAR  HEAT  FLUX 
(W«tts/n2) 

1.456  01  12. 0E+0t 1 

TUTAL  HEAT  BUDGET  FLUX 
( Ua  t  tt/n2) 

2.21F  02  13.06*011 

BOWEN  RATIO 
(ne  unite) 

0.180  (0.001 


FRICTION  VELOCITY 
( Meters/sec ) 

7 . 890E-0 1  I6.0E-0?) 

SCAL INC  SPEC . HUM  I D . 
(Kg/Kg  > 

-8 . 539E-05  (3.0E-05) 

SCAl  ING  POT  .TEMP . 
(Kelvin) 

-3.396E-02  (2. 0E-021 

ROUGHNESS  LENGTH 
(Meter*) 

1.986E-03  (6.0E-051 

DRAG  COEF.AT  10  METERS 
(Meter »> 

3.076F.-03  I  4 . 0E-Q4  1 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMETER  VALUFS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MFASURFME NT  UNCERTAINTY  VALUE  (WHICH  F.VFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARE  "♦or-": 


GRAD. RICH. 
NO, AT  GMH 

Z/L 

AT  1  DM 

MOMENTUM 

FLUX 

l AT. HEAT 
FLUX 

SrN.HEAT 

FLUX 

SKY  RAD. 
flux 

TOTAl  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 
VF_t  OC  IT  Y 

SCL .SPEC 
HUMIDITY 

SCL  POT . 
TEMP  , 

ROUGH 

LENGTH 

DRAG 

COEF 

35X 

34X 

59X 

12X 

25X 

ox 

14X 

I7X 

32X 

21 X 

71 

68X 

sex 

»  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  -  . CROMFTEOROl  OGI CAL  EXPERIMENT 


NAVAL  RE5FARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  •  *  *  micrometeoroiogical  data  «  *  •  • 


RUN  NUMBER: 

7905082130 

PRINT  DATE : 

11  JUN  1980 

START  TIME: 

21:35:30  PST 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

END  TIME: 

22:  5:40  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

START  DATE: 

8  M  v  197*7 

(DAY  128) 

NOMf NCI  ATURE 

] *UPPER  LEVE 

1. ,  2s  LOWER 

LEVEL 

«  ANALOG  CHANNEL  RAW  DATA 

(AVERAGE  VDC ) : 

No  00 

No  .01 

No. 02  No. 03 

No  .  04 

NO  .  05 

No  .  06 

No  .  07 

No  . 

08 

VOLT .REF. A 

TFMP  STRUC. 

I  TEMP. STRUC. 2  DEW  POINT  1 

DtU  P0INT2 

WIND  SPEEDl 

WIND  SPFED2 

BAR .PRES .2 

SKY 

RAD 

6.205 

0.001 

0.001  4  733 

4.812 

8.340 

7,707 

4.634 

-0 

.104 

No  .  1  0 

No.  II 

No  .  t2  No. 13 

No  .  14 

No  .  15 

N# .  1  6 

No  .  17 

BUl  K  WT  TEMP 

AC  FREQUENCY  AC  VOL  TAGF  MANUAL  FLAG 

ZERO  RFF. 

SPARE  A 

SPARE  B 

VOLT .REF  . B 

3.916 

3  795 

2 . 535  0.001 

o.ooi 

0  .  001 

0 . 001 

6 . 205 

«  DIGITAL  CHANNEL  RAW  DATA  (AVFRACE): 


ESCARPMENT  DATA, 


FIELD  CALIBRATION  AND  WIND  SPEED 


ESCARPMENT 


CORRECTIONS: 


No  .  1  No..? 

AIR  TEMP . 1  AIR  TEMP. 2 
1411  119145  1421  119494 


UPWIND  NEAR  UPWIND  LAND  DP1FCAL  DP2FCAL 

HFICHT/LENGTH  PATH<  Meters)  (Volts)  (Volts) 

0.1Q3  92  -0. 008  -0.050 


WT BFCAL 
(Volts) 
0  .  000 


US1EC 
(Cceff . ) 
0.992 


No  .  09 
WIND  DIR. 
5.096 


US2EC 
(Coeff . ) 

0  .952 


•  SYSTEM 

HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  ENGINFFRINC  UNITS: 

MANUAL 

FLAG  FRROfl  COUNT 

DATA  BASE 

VOLT  RFF. DEV 

VOLT . RFF . DF V 

ZERO 

REF . DKV 

AC  VOLT, FLUX 

AC  FREQ. FLUX 

AC  VOLTAGE 

AC  FREQUENCY 

(No. scans)  (No. scans) 

(No . scan*  > 

A ( No .  )  .  005V) 

B< No . >  > 005V) 

(No . : 

►  .  002V) 

(No . >5V> 

(No . > 1  Hz ) 

(VAC) 

(Hz  ) 

0 

0 

180 

0 

0 

0 

0 

0 

115.4 

59.80 

«  OBSERVED  1ICROHETEQRQLOGI CAL  PARAMETERS  ( INCl UDING  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  TEMP  .  1 

WIND  SPEEDl 

DEW  POINT  1 

TEMP .STRUC .1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

(Celftiu* ) 

( Me ter /sec ) 

(Celsius) 

(Kel . xM-2/3) 

( Deg .True) 

(Mill ibar ) 

( Wat  t/n2 ) 

(Celsius ) 

(Kelvin  > 

11  .  R 1  4 

16.03 

7.95 

NO  DATA 

318.3 

1 009.31 

1 .45E  01 

13.560 

285.042 

AIR  TEMP . 2 

WIND  SPEEDS 

DEW  POINT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

(Meter /sec  > 

(Celsius) 

(Kel  . xM-2/3) 

(Meter  MSL ) 

(Millibar  > 

1  1 .949 

14.30 

8.05 

NO  DATA 

0.24 

1010.41 

«  CALLUIAltU 

MICROMETEnROLOL 

11 CAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP. 1 

VIR . TEMP . 1 

V. POT. TEMP.  1 

ABS. HUMID. 1 

REL. HUMID.  1 

SPEC. HUMID. 1 

VAP , PRES. 1 

S. VAP .PRES. 1 

REE. INDEX  1 

(Meters) 

(Celsi us) 

(Celsius) 

(Celsius) 

(Kq/n3> 

(Percent ) 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel .xM-2/3) 

18.35 

11.994 

12.956 

13.136 

8 . 0956-03 

77.19 

6.S87E-03 

10 .646 

13.793 

NO  DATA 

HEIGHT,  72 

POT, TEMP .2 

VIR . TEMP .2 

V.  POT. TEMP .2 

ABS. HUMID. 2 

REL .HUMID. 2 

SPEC. HUMID. 2 

VAP  .PRES. 2 

S . VAP . PRES. 2 

REF . INDEX  2 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius  > 

(Kg/m3> 

(Percent  > 

(Kg/Kg) 

(Millibar ) 

(Millibar) 

(Kel . xM-2/3 ) 

9.20 

12.040 

13.09? 

13. 1H9 

8. 155E-03 

77.02 

6.632E-03 

10.730 

13.931 

NO  DATA 

*  CONTINUED  BFLOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905082130 
21  : 35 : 30  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 
NOMENCLATURE:  1-UPPFR  LEVEL,  2^LOWER  LEVEL 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI.UES  ( BUSINGER ,  1 973 )  : 


STAHII  ITT 


FLUX  PARAMETERS  PROFILE  SLOPES 

(♦=UP ,-=DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  <+=INCR.WlTH  HEIGHT) 


CRhD. RICHARDSON  NUMBER 
( * -Stable, --Un stab le  > 
-0.005  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH- ( Z1 »Z2> 1 /2 
12.99 

7/L  AT  GMH 
-0 . 006 

Z/L  AT  10  METERS 
-0.005 

Z/L  AT  Zl 
-0.009 

Z/L  AT  Z2 
-0 . 004 

MON IN-OBUKHOV  LENGTH 
(Meter*) 

-2.  I11C  03 


MOMFNTUM  FLUX 
(Nt/n2> 

-1 . 29E  00 

HUMIDITY  FLUX 
( Kg/sec  m2) 

8.01E-05 

LAT.HEAT  FLUX 
<  Wa  1 1»/«2 ) 

1  . 9fJE  02 

SI  N .HEAT  FI  UX 
(Wat  t*/n2 ) 

4.58E  01 

SKY  AND  SOLAR  HEAT  FLUX 
<Watt»/n2> 

1  -45E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/«2> 

2.5BE  02 


FRICTION  VELOCITY 
(Meters/sec  1 
1 . 026E  00 

SCALING  GPEC.HUMD. 
(Kg/Kg  > 

-6.349E-05 


SCALING  POT.  TEMP. 
(Kel vin) 

-3.395E-G? 


ROUGHNFSS  LENGTH 
(Meter*) 
3.271E-03 


DRAG  COEF .  AT  10  METERS 
(Dimensionless) 
4.S06E-D3 


GENFRAL  FORM : DN/DZ* 
t (N1-N2) l/tln(Zl/Z2>* 
(ZUZ2M/21 

N- WIND  SPEED  (M/s#c) 
Z*HE IGHT  (Meter*) 
DUS/DZ-  1.93E-01 


N*SPEC .HUMIDITY  (Kg/Kg) 
Z “HE IGHT  (Meter*) 
DSH/DZ*  -8.92E-06 


n-POi  .  'Kelvin) 

Z-HF IGHT  (Meter*) 
DPT/DZ*  -5.05E-03 


GENERAL  FORM .  'N' SLOPE* 
t  (L  nZ1-PSI»-(LnZ2-PSI )  )/ 
IN1-N21 

N-WIND  SPEED  (M/*ec) 

Z “HE IGHT  (M)  Vert. An* 
P5I-PSI1 

WS  SLOPE-  3.90E-01 

N-SPEC. HUMIDITY  (Kg/Kg) 
Z-HEICHT  (M)  Vert. A«i* 
PS1-PS12 

SH  SLOPE*  -0 .51 E  03 

N-POT  TEMP , (Kelvin) 

2* HE I GMT  (H>  Vert. Axis 
PSI-PSI2 

PTK  SLOPE-  -1 -50E  01 

N-LnTEMP . STRUC . <KxH-2/3> 
Z-HEIGHT  (M )  Vert  .Axis 
PSI-NONE 

CT2  SLOPE-NO  DATA 


PSI1  AT  Zl- 
PSI1  AT  Z2- 
PSI2  AT  Zl - 
PSI2  AT  Z2* 


0 . 031340 
0.016019 
0 .019008 
0.009664 


BOWIN  RATIO 
(no  unit*) 
0.231 


•  GENFRAL  CONSTANTS : 


MISCELLANEOUS 


VUN  K ARMAN 
CONSTANT 
(No  unit*) 
0 .4 


GRAVITATION  PROFtLE 
ACCEl  FRAT ION  TUR . PRANDTL 
(M/*ec  2)  NUMBER 

9 . 7959  0 . 74 


PROF  (I  E 
TUR .SCHMIDT 
NUMBER 
0.74 


BULK  BULK 

SEN  HEAT  MOISTURE 

TRANSF.CUEE.  TRAN8F.C0EF. 
Q.92E-03  1.32E-03 


AIR  DENSITY 
<Kg/n3> 

1 . 2294 


*  GENERAL  NOTEf) : 

Accuracy  imitation  exceeded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  »n*ertlon  of t 


AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel . ) 
2.4143E  02 


SH1-SM2-  ♦/-  . 08f -3  Kg/Kg. 


WATER  LAT.HEAT  VAP , 
(ITcal . /Kg ) 

5.9039C  05 


•  CONTINUED  ON  NfXT  PACE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905082130 

21  :  35 : 30  PST 
e  r.i y  1979  (DAT  128) 


MARINE  SURFACE  LAYER 
NRL  MICRUMETECJ8CL0CY 
SAN  NICOLAS  ISLAND,  LAL 


PRINT  DATE:  II  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED 

AIR  TEMP. 

“TCROMETEOROLGGICAL  PARADE  1 

WIND  SPEED  DEW  POINT 

S  AT  TEN  METERS: 

Ik. HP  .STRUG .  BA*  PRtb 

BULK  WT  TEMP 

AIS-WT  TEMP 

POT-WT  TEMP 

VIR- WT  TEMP 

V  POT-WT  TEMP 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel .*M-2/3> 

(Mi  Uibar  ) 

iXelsirs) 

(Kelvin) 

(Kelvin) 

(Kel  vm> 

(Kel  vlft  ) 

11.933 

14.51 

8.04 

NO  DATA 

1010.31 

13.560 

-1 .627 

-1  529 

-0.478 

-0.380 

HEIGHT 

POT . TEMP . 

VIR .TEMP. 

V. POT. TEMP . 

ABS. HUMID, 

REL .HUMID. 

SPEC  HUMID. 

VAP .PRES. 

S.  VAp .PRES. 

REF. INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

iKg/«3> 

(Percent  > 

/*g/«g> 

(Millibars) 

(Mil 1 ibars ) 

(Kel . xM-2/3 ) 

10  .  (10 

12.031 

13,082 

13.180 

8. 148E-03 

77.04 

6 . L2bE- 03 

I  0  720 

13.915 

NO  DATA 

•  BULK  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL , i97R ) : 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( «-*St able, --Unfit  able) 
-0,016  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH»<ZH*Z2>!/2 
12.99 

Z/L  AT  GMH 

-0.021 

Z/L  AT  10  METERS 
-0.016 

MQNIN-QBUKHOV  LENGTH 
(Meters) 

-6.275E  0? 


FLUX  PARAMETERS 
(♦-UP DOWN) 


MOMENTUM  FLUX 
(Nt/«2> 

-A . I IE-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

6.83E-03 

LAT.HEAT  FLUX 
(WatY*/«2> 
t  69E  02 

SEN.  HEAT  FLUX 
( Watt»/«2) 

2.79E  01 

SKY  AND  SOLAR  HFAT  FLU 
(WaTTs/*2) 

1 .45E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2> 

2. HE  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

5.7B2E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9  606E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . B76E-02 

ROUGHNESS  LENGTH 
(Meter*) 

7.776E-04 

DRAG  COEF.AT  10  METERS 
(DinentionIe«s) 

1 , 58BE-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 

(Heier2/sec2) 

-3.343E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3> 

6 . 829E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 
2.241E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg  m3) 

1 .2296 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel .  ) 
2.4143E  02 

WATER  LAT.HEAT  VAP . 
(XTcel./Kg) 

5.9056E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.500 

ABS. HUM ID. AT  WT  LEVEL 
( Kg/n3) 

1  . 171E-02 

BAR.  PRES.  AT  WT  LEVEL 
(Millibar ) 

1011 .51 


BOWFN  RATIO 
(no  unit*) 
0.165 


•  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or--; 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL . SPEC 

SCL .POT  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  !0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF. 

67X 

67X 

56X 

l  31 X 

49X 

10X 

101X 

1  BOX 

28X 

1  03X 

2 1 X 

4BX 

56X 

163X 

1  63X 

46X 

39X 

91X 

10X 

34X 

1  30X 

23X 

62X 

1  14X 

43X 

4  OX 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905082130 
21 : 35 : 30  PST 
8  May  1979  (DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  II  JUN  I960 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mm 
DATA  AVERAGING  PERIOD:  30  Mir» 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WE  I GMT FD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  (  1 : 


FLUX  PARAMETERS 
(♦-UP, --DOWN) 


SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(  ♦■“St able, -“Unstable  > 
-0.008  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 *Z2) 1 /? 
12.99 

Z/L  AT  GMH 

-0.010  (0.021 

Z/L  AT  10  METERS 
-0.008  19.021 

MONIN-OBUKHOV  LENGTH 
(Meters) 

-1 ■ 251 E  03 


MOMENTUM  FLUX 
(Nt /h2) 

-8.10E-01  ( 6 . 0E-02 i 

HUMIDITY  FLUX 
(Kg/*ec  m2) 

7.10E-05  (8.0E-061 

LAT.HEAT  FLUX 
(Watt*/*2> 

1 . 76E  02  I2.0E+01) 

SEN. HFAT  FLUX 
(Uatts/*2) 

3.95E  01  I3.0E+001 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/n2 ) 

1  .  45E  01  (2. 0E  +  01 I 

TOTAL  HEAT  B‘  -  GET  FLUX 
(Watt*/*?) 

2.23F  02  1 3 . 0E^0 1 i 

BOWEN  RATIO 
(no  units) 

0.193  (0  08) 


FRICTION  VELOCITY 
<Meter*/*ec ) 

7.804E-01  (6.0E-021 

SCALING  SPEC. HUMID, 
(Kq/Kg) 

-B.3B3E-03  (3.0C-D51 

SCALING  POT. TEMP, 
(Kelvin ) 

-3.639E-02  12.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

1.956E-Q3  I6.0E-05) 

DRAG  COEF.AT  10  MFTEPS 
(Meters) 

2.838E-03  (4.0E-04) 


•  DIE  FERENCF  BETWEEN  THE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  T HE 
ABOVE  WEIGHTED  C0HP08ITE  VALUE  OR  ME ASURFMCNT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGER).  AIL  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  -♦or-- i 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT  HEAT 

SEN  MEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL  SPEC 

SCL  POT 

ROUGH 

DRAG 

NO. AT  GMH 

AT  I  0M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP 

<  ENG1H 

(  OFF 

31* 

30* 

55* 

9* 

24* 

OX 

12X 

17X 

29X 

20X 

5X 

64X 

541 

•  END  OF  DATA  UN 
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MARINE  SUK-ACE  l  AYER  MICI/Om 


.•-o'.  <1G I Cm«  EXPERIMENT 


NAVAL  KF  ‘ »F  I  AUUR  A  i  Cm  Y 

AlnUbPHtRIC  PHYSICS  BliANCH 
MARINL  AlrlOSPH)  »IC  kESEARI.H  STATION 
SAN  NICOLAS  ISLAND.  CALIFORNIA 

•  *  *  «  rt ICKOME 1 F ORtii  OC.ICAL  DATA  •  *  »  * 


•Oi.i  hllfU'i  •»  •  ’77libt822{»G 
.  li  Ul  T  la  It:  :  . .  .';  5.5U  PM 
ENu  I  I  rtf:  2"*;3l.  :  C  Psl 

M*rf!  .*»i  1 F  :  It  rl.iy  197V  <  DAT  1 .  fc‘  > 

t.jivik-  LiImNN  .  KhU  uA  I  (•  *  AVt  R AGi  VDC  )  : 


PRINT  DAft  :  11  JUN  1V8C 

DATA  SAhH.INC  KATE  (ALL  CHANNELS) :  6/Min 

DATA  AVERAGING  PERIOD:  3C  Hin 

NOMENLI  AlURE  .  1  -  UPPER  LtVEl  ,  2=  LOWER  l  EVEL 


N«i  .  1 1 

H  op  .  Si  Kin-  •  J 


W.  .  C2 

1)  np  .  MRIji:  .2 
o  nil 


Nu  .  0  3 

r.’t  u  p  o  i  n  ■  j 


No  .14 

U  w  PL)  IN  1 2 

•* .  U 1 5 


Nc  ,  flS 

WIND  CPU  D  I 

B.H57 


No  .  06 

WIND  GPFU>2 
B.  170 


Nfl  .  07 
BAR .PRES. 2 
4.618 


No  .  08 
SKY  RAD. 
-0.104 


I  Lfl> 


N:i  .  1  1 

A'.  I  l-  l  UU.  M.  I 
A .  "bS 


No  .  • 

MANUAl  FLAG 
0  .  1)01 


t»  .  ■  1  4 
7r  Ktl  kfF 
.  0  J1 


N  o  .  1 5 
SCARF  A 
l)  .  !l  U  1 


No .  ;  A 
SPARE  B 
0.301 


No  .  17 

VUI  T  REF  .  B 
h  .  205 


I/I  l- 1  r  AL  L'MANN!  t.  PAW  MIA  (AAKAGri; 


FSCmKEMEnT  Dm  In, 


F  Itl  D  CAL  I BRAT  10m  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


I:  Mi  ,  1 
I  1 7h  -  . 


UPWIND  NF  MR  lil  WINS  I  AND  l/P  IF  IV  ! 
Hl.iGUI/LENCrH  PAl  H<ht/<ers>  (Lullsi 
i)  .  I  u  3  I  j.T  0  .  0  08 


DPPTCAL 
(Vc  1  T*  ) 

•o . nsa 


ui  Li  lal 
(VclU) 
J  .  j  U  'J 


US  IE  L 
<  C  o  e  f  f  ) 
(J  .  vv? 


SYSTEM  H  .IJm>Fli-  nil-,  t  h-<AMi  'IRS  I  h  ANSI  A  t  E  D  I N  I O  iNCiNI  EKING  IhvlIS: 


No  09 
WINS  DIR. 
5.083 


ws:-ec 

(Cceff . ) 

0.952 


I  F'l'liAL  MAG  t  kRiip  i.UUNl 
(<•‘i-.vi.di>'-.)  ihc.sidfi.  > 


DATA  LaV.I.  )lil  T  .R.-f  .  DI  V 
(Mo  .  r-t  dn->  #  Ai  No  .  > .  0 CSV ) 
183  0 


Vl.L  T  REF  .  Of  V  /E  XO  k  f  f  .  I/E  V 
B(Nt  .  >  .  005V.')  (Nc  .  >  .  0C?V> 

3  •) 


AT  VL'll.FLUX  AL  FREU.HUX 
(No  .  >f.V)  (No  ,  >  IHi  ■ 

0  0 


AL  VOLTAGE  AC  FREQUENCY 
( VAC  >  (Hi) 

US  3  59.79 


UB’.l-PVtD  MI 

Crime  huRi).  OCi 

.A!  PmRAMF  IERS  (1NCIUD1NC 

THF  ABOVi  l 

Air  1 1  i  >i*  .  I 

WIND  L-pl  I  HI 

»'F  4  Pill W 1 1 

ll.MP  .STRLC  .  1 

a«‘l‘.  uru 

<  r«@(f>r /&i3<  / 

<Cvl'.  ii  *> 

(Kt-1  .  *n  2/3) 

11.'-  U/ 

17.30 

7 . 97 

NO  DA'.  A 

hIR  lEnr  .  ^ 

WIND  iiPfcF'1‘2 

Dl  U  PUINI2 

Tt  ilP  .  *»T  KliC  . 

‘  ».M  1  »  1  l(S  / 

r  er  Zt.ec.  > 

(Cel  si  us) 

(Km;  xM-2/3) 

U  92L 

15.15 

H.u7 

NO  DAI  A 

1  Ml  Gill  All  D 

fHLKMnl.TLlIxGLOG  1CAL  PARAMETERS: 

Hl.  i  DM  I  ,  l  1 

Pul, Tern*  1 

VIR  .  TI  MP  .  1 

V  .POT  .  Tr  h-'  .  1 

Alt.;.  HUM  2 

.  ...  t  .•»••■ ) 

(Cvl-allPi) 

<  Cels i os) 

(Lelsus) 

i  F'«|/«.3  i 

ia  si 

1 1 . 967 

12.93C 

13. ’09 

B  .  1 1'  31*  03 

ii.hi.  :• 

PUl  . T  1  MP .2 

VlR  TEMP. 2 

V.POT . TFhP .2 

ABS.FUMID 

<M  >t*r  > 

‘ Le Isiua ) 

(Celsius) 

‘  Olsi'-s ) 

(Kg/rJ . 

v  .;m 

1 2 . 01  0 

13. 1)71 

M  l/.l 

8.W2.I  01 

CAL.  AND  ESCARP MF  N  T  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  INC  UNITS 


WIND  DIR. 

BAR.PkIS  1 

SKT  RAD. 

BULK  UT  TFr.P 

ML  AN  AIR  *LMP 

<l*»*g  True) 

(Mi  DitdP) 

(Wdt  */«.?) 

(Celsius) 

(Kelvin / 

1 8  .  u 

1 IIDV  .  06 

1  45€  0 

13.542 

285. 0 1 4 

T  IGF  TABI  f. 

BAR . PRES . 2 

(P.eter  MSL  > 

(Millibar) 

U  .  uv 

1010.16 

PF  (.  .  HUMIC  1 

SPl  C.Hi'-.iiD  . 

1  VAP. PRES. 1 

S.VAP.PRI'5  1 

REF  .  INDEX  1 

iPn-r.fi.*  ) 

(  K/|  /Krj  ) 

(Ml  1 1 i bar ) 

(Mi  11  ibnr  ) 

« Ke.  *n-  2/3) 

7/  .41 

6  5V4E  03 

1 0  . 655 

1  5.764 

NO  DATA 

Rf  L  F’IjM  1  D  2 

SPEC .HUMID. 

.?  VAP  .  PR  1  S  2 

S  .  VAR.2RF.S.? 

REF  .  InDF  <  2 

(Pe.  vi'iii  ) 

( Kg/Kg > 

(Millibar . 

(Millibar ) 

iKel  -  * M  LV3) 

77  .;6 

n  A37E-n3 

l  J  .  740 

1  3 . 9  D  1 

NO  DATA 

i.tJn  I  l Nile  D  bu  i'M 


i/  On  N-GMi'ii  :< : 
'•.tap;  i  ( ml 

'  >  1  mP  T  I-‘m  I  ►  : 


7y.TSUl»'’2J0 
22:  5.50  rsr 
H  .lay  1 779  (DAY 


MARINE  SURFACE  LAYER 
NRL  MICROME  HOROLOGY 
CAN  NICOLAS  IV  AND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  'HANNFLS):  A/M  in 
DATA  AVERAGING  PERIOD;  Xi  Min 
NOMFNCLATURE:  1=UPPER  LEVH  ,  2-1. ONER  LEVEL 


Pku  ILF  i  a:  Ell!  AT  JONS  BASED  ON  ARQVt  OBSERVED  AND  CAICULATED  VAIUtS  (EUS/NG’  R  ,  1973)  : 


MhMI  ITT 


FLUX  PARAMETERS 

PROFILE  SLOPES 

, < -UP , -=DOWN 1 

S''.AI  INS  PA7AMF.  TEKS 

PARTIAL  DERIVATIVES 

( J  NCR .WITH  HEIGHT ) 

i  RmD  .  P  ICtlARDSOfi  NUMBER 
<’  Si-iDiM,  Unstable) 

.  0 o 4  AT  CtiH 

I.r  I..,1L  'H  II  I' I  AN  HE  I  chi 
•  ne » e r  >  GM. !  -  <  / 1  » l O  >  1  / ? 
1 .  W 

' • t  A  I  GMH 

1)  .  00  J 

// L  a  ;  10  Ml  I Lk S 


//L  Ml  Z) 
■ !»  .  HU  / 


M  .  0  b  4 

1  :N  1  ■lUIKHIIV  I.FNSHI 

2  Di 


MOM‘Nf.*M  FlJX 

<  N  t  / Mt’  ) 

•  I  . 47F  00 

F:iJMI  DIT  Y  Fi.Ua 
(RQ/'.er.  m2) 

H.52F-05 

LA  1  .HEAT  FLIJX 
(Udt  t^/hL ) 

y  .  iif  a? 

f.FN.HEAI  F  1  l •!< 

(Wdt  t* Vm2) 

4  6SE  0 l 

SKY  ANO  SOLAR  HE f T  Fi HX 

<  Wdt  ) 

1  .  45f.  (  1 

TCiIAl  Hi  A I  KlDGI  T  I  LUX 
(  Ud  I  » ’S/Ml?  I 

2.721  n.’ 


FRICTION  VELOCITY 
<  Meter^/ber ) 

J .095F  DC 

SCALING  SPl  C  .  HUfll) . 
<Kg/Kq ) 

-b  335F.-0T. 


SCAI  INl.  PUT  .  TEMP  . 
IKp)  v»m ) 

3  417E  -02 


9 OUGHNF  SS  LENGTH 
(Pei ers) 

3 . 5 1 1 F.  -  C  3 


DRAG  COtr .  AT  1 0  MF  TERS 
» 1'  l  wens  l  on  les->) 

4 . 60tiF  -*I3 


CENIRAl  FORM  :  DN/D7- 
t (N1 -N2>  j/ILn(Zl/72)« 
( Z1*Z2> 1 /2 1 

N- WIND  SPIF  l)  <M/s*c 
Z«H£IGHT  (nUK/ii 
DUS/DZ  =  2..T71  3J 


N-SPEC .HUMIDITY  (Kg/Kq) 
Z-HFIGmT  ( iletprs ) 
DSH/DZ^  -8.92E-06 


N  =  PUT  ICMP  .  <Kc*lvin. 
7=HF  I UHT  (Melr-rs) 
DPT/DZ*  -4.81E-03 


GENERAL  FORM  :  '  N  '  SI  CPE - 
t  (LnZHPSl  )-<l  nZ2-PLI  )  1/ 
INI -N21 

N.W1NI)  SPEED  (M.'**»r> 

Z  =  HE IGHT  <  M )  Vprt.Axis 
PSI^PSTl 

US  SLOPE-  3.65i  -til 

N-SPEC  .HUMIDITY  <Kg/Kg) 

Z  =  Hf  IGH I  <M>  Vert. A*is 
PSI =PSI2 

SH  SLOPE  -  -8  53 F  0  3 

N=POr . TEMP .(Kfivin) 

Z*- HEIGHT  <  M  )  V*rt. Axis 
PS  I -PST 2 

IMK  SLOPE-  -1.5HE  01 

N=LnTEMP . STRUC . <K»M  2.3) 
?- HEIGHT  (M)  Ver  t  A»  i  «. 
PSl=NONf 

C’7  SLOPE “NO  DATA 


Y  11  A 1  1  = 

p'.ii  a i  /;» 

F  '*12  AT  /l  - 
i'M  7  ail 


I!  .  L"*N  Sti5 
il  !l  1  34  'if 
l»  .  0  l*>V24 
!l  .  0110070 


BUWF N  PAFiG 

inn  unit'-) 

0  220 


r  . imman  IS 


MISCELLANEOUS 


VI IN  K  ARMAN 
<  >/N',  I  AN  I 


..RAVI  I A I  it* 

AD;f  i  I  RAI  III.. 

•?  7  9  Vi » 


‘•Rill  II  t 
I  HR . PRAMDTl 
MIMBI  R 
I:  74 


PRUr  I*  I 
T  is  ‘ji  hm:  dt 

NHMIiFW 

e  .74 


BUI  K 

SI  N  ME  A  T 
1KANEF  .  l  'IE  F  . 
0  921  -  03 


FI ’IK 

MO  IS TORI 
IRANSF  COFT 
1  32F  03 


AIR  DENSI  IY 
K  g  /m.3  ) 

1 . 1292 


01  NF.RAl  Nil)  : 

Ar.ir.j.y  I  ,  m  i  i  ,i  t  i  e  ■<*>*»>,  mu  fr.r  M.'dsurenent  of  Prcflle  Slope  .inu/tir  P^r  .  ml  I.»"ivnl  i  vn  . 

f  in,.nl(i  inn  e  * «  i  >>  !*•»)  i  i  **,#*/  lion  r>  f  . 


AIR  SPECIFIC  HEAT 
<  »Tt  41  .  '»q  Kel  .  ) 
2.4143E  02 


I  f'<  .3  Kg  St  <1 


WATER  LAT  HEAT  VAP . 
1 1 T c dl  /Yq) 

5  7 0 6 1 E  (>'• 


*  (ifil  I  HULL  UN  Ni  *  1  PAGE 
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RUN  NUMBER: 

9  llG  0022  0  0 

MARINE  SURFACE  LAYER 

PRINT  DATE;  I I  JUN  1980 

SI  ART  I 1ML : 

l' :  5  :  *.  U  PS  1 

NRL  MlCkUhETt UROLOGY 

DATA  SAMPI  ING  RATE  (AIL  CHANNELS).  6/Ml 

n 

Si  ART  DATE: 

H  May  197V 

(DAY  128)  SAN  NICOLAG 

I Si  AND,  CAL 

DATA  AVERAGING  PFRIOD:  3C 

Min 

ft  I  MATE  D  Mil 

ROME  TF' UROLOGICAL  PARAMETERS  AT  T F N  METERS: 

AIR  1 F Hr*  . 

WIND  SPEED 

DEW  PQIN!  TFMP .STRUC , 

BAR. PRES.  BUI  K  UT  TEMP 

A1R-WT  TEMP  POT--WT  TFMP 

VIR-UT  TEMP 

V . POT -WT  TEMP 

(Celsius) 

(  He  t  er / ser  ) 

(Celsius)  (Kf ) . ih-?/3) 

(Millibar)  (Celsius) 

(Kelvin)  (Kelvin) 

(Kel vin ) 

(Kelvin) 

I  I  .9G4 

15.37 

8.06  NO  DATA 

1010.06  13542 

-1 .638  -1 .540 

-0  489 

-0 . 391 

HEIGHT 

PUT  .  TFMP  . 

VTR.TFMP.  V. POT. TFMP. 

ABS. HUMID.  RfL. HUMID. 

SPEC. HUMID.  VAP .PRES  . 

5  .  VAP  PRES  . 

REF .INDEX 

( Meter  s  > 

(Celsius) 

(Celsius)  (Celsius) 

(Ko/«3)  (Percent) 

(Kq/Kg)  (Millibars) 

(Mill ibar  s ) 

(Kel . *M-2/3> 

1(1  .  00 

12. 002 

13.054  13.152 

8.156E-03  77. ?B 

6.634E-03  10.730 

13.685 

NO  DATA 

BUI  X  AERODYNAMIC  CALCULATIONS  PAS1 D  ON  ABOVE  ESTIMATED  VAl UES  AT  TEN  METERS  (FRIEHE  ET  AL,1970>: 

INFERRED 

FLUX  PARAMETERS 

INFFRRED 

INFERRED  MEAN  VERTICAL 

SIABILITY 

( +=UP , -*DOWN ) 

SCALING  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD  .  R  ICHARDSON  NIJMB!  K 

MGNt-NTUM  Flux 

FRICTION  VELOCITY 

WITH  LONC .  VFl  OCITY 

AIR  DENSITY 

(  ♦-Stable, 

■  Unstable  > 

(Nt/«2) 

(Meters/sec ) 

( Me  t  er  2/sec  2 ) 

( K  g/n.X  ) 

0.014 

AT  GMH 

-4.7BF-01 

6.235E-01 

-3.888E-01 

I . 2295 

'•cUMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  SPEC  .  HUMID  . 

WITH  ABS.  HUMIDITY 

AIR  SPECIFIC 

HEAT 

(Meter)  GMH 

=  (  Z1 *Z?> 1/2 

(Kg/sec  «?> 

( Kg/Kq ) 

(Meter  Kg/sec  m3) 

( ITcal  .  /Kg  Kel  > 

12.99 

7.17E-05 

-9.377E-05 

7. 18RE-05 

2.4143E  02 

Z/L  AT  GMH 

LAT.HFAT  FLUX 

SCAl INC  POT .TEMP . 

WITH  POT .TEMPERATURE 

WATER  LAT.HEAT  VAP. 

-0 . U1H 

( Wa  t  ts/«2 ) 

(Kelvin) 

(Meter  Kel . /sec ) 

(ITcal. /Kg) 

1 . 7BE  02 

-3.815E-02 

2. 379E-0? 

3.9058F  05 

Z/L  A I  10  METERS 

-  H  .  0 1  3 

SEN.  HEAT  FLUX 

ROUGHNESS  LENGTH 

VAP  .PRES. A1 

WT  LEVEL 

(Watts/«2) 

(Meters ) 

(Mi  1 1 ibar  ) 

MON  I  N-QB'JK  HOV  l  EnCTh 

2.96F  01 

9.8B2E-04 

15.478 

(Meters) 

-7  4 1 3E  C  2 

SKY  AND  SQtAK  HEAT  FLUX  DRAG  CQFF.AT  10  MFTERS 

ABS .HUMID  AT 

WT  LEVEL 

(Wa  t  ts/«2> 

( Dir.ensi  on  less) 

(Kg/e.3> 

1 .45E  01 

l  .645F-03 

1 . I70E-02 

TOTAL  HEAT  BUDCET  FI  UX 

BAR  .PRES.  AT 

WT  LEVEL 

<  Ua  1 1  s/n2 ) 

(Millibar) 

2.22E  02 

1011,26 

BOUFN  RATIO 
(no  units) 
0.166 


M.  ASUREm  NT  ERROR  ANALYSIS  OK  P  ARAME  TFRS  LISTED  IN  PERCENT  ME  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFIT C  ERROR  VALDES  AND  BUTTON  ROW  ARE  HUl K  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦<> t~": 


GRAD  RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SFN.HFAT 

SKY  RAD, 

TOTAL  HtAT 

BOWEN 

FRICTION 

SCL.SPFC 

SCI  .POT  . 

ROUGH , 

DRAG 

NO . A  T  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENG1H 

COEF 

67X 

67X 

f.t ,7. 

1 31 X 

50X 

10X 

102X 

1  8 1  X 

28X 

1C3X 

22X 

48X 

55X 

1 62* 

162X 

46X 

39X 

90X 

10X 

34X 

130X 

23X 

62X 

1  1  3X 

43  X 

4  OX 

CON  T I  Nut  D  Pc' l  tlW 


RUN  NUMBCk 
START  TIrtt 
START  DOTE 


7VU5C8?2uO 
22:  5:50  PS1 
0  May  1 97y  <  DAY  128) 


MARINE  SURFACE  LAYER 
NRL  MICR OME  T E( ‘RULOGY 
SAN  NICOIAS  ISLAND,  TAI 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Nin 
DATA  AVERAGING  PERIOD:  30  Min 


'O.vt.siu  PHOT  'l.f  AND  nil  K  AT  ROD  f  NAMI L  DF  H  1  Vf  D  PARAMETfR  VALDT  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  NT  ASURE  ME  NT  ERRORS 
NITm  IMF  LUWt*  LIMIT  Of  THf  CORRESPONDING  ME  ASUREMC  NT  UNCERTAINTY  INDICATED  IN  I  1  : 

flux  parameters 

Sl«  II TTt  < ♦=UP , --DOWN )  SCALING  PARAMETERS 


•  RAD  KU.WARP..ON  NUMB.  K 
o-SliMe,  -  Oust  at>  It1  > 

•  U  .  0  07  i0.it.*)  A I  GMH 

I  f  OMf  t  R1C  Ml  AN  HJ  1  GH  f 
<  tv.-ter  )  Urt  H-(Zl*2?>I/2 
12 .9y 

//L  AT  un.( 
ll.tlUV  III.  ilt.') 

•’/l  A I  III  METERS 
-U  .  uu7  1 C  .H2i 

MUN  i  N  Uhl'aHUV  LENGTH 


MOMENTUM  FlUX 
(Nt /*2> 

-  7 . 29r  -  0  T  16.0F-Q21 

HUMIDITY  FLUX 
(Kg/ sec  M?) 

7 . 5 OF. -03  I  8.  OF  061 

LA? .HEAT  FLUX 
(Watt  s/n2  ) 

1  83b  02  l?.OE+011 

SLN.HFAT  FLUX 
(Wa  r  t s/m2> 

4. USE  01  I3.0E+00J 

SKY  AND  SOLAR  HtAT  FLUX 
'  Wa  i  t«,/n2) 
i  ■  *ti>L  (i  l  it*.  Of  *0  I  ) 

1U1AL  HtAT  BUDGET  Fl.UX 
< Wat  ti/nl’) 

2.5H  0.’  I  3.  OF  ♦01) 

LUWl  RAT  III 
me  urn’s) 

a  .  lov  hi  .  <tb  i 


FRICTION  VELOCITY 
(  Me  ter  s  /*,ec  > 

8.371E-01  l 6 . 0  E - 0  2  I 

SEALING  CPF  V . HUM  1 D . 
(Kq/Kg ) 

R  . 23 >it  -05  13.0E-05) 

SEAL  INC  POT . TEMP . 
(Kelvin) 

-3.4B2E-02  12.0E-02) 

ROUGHNFSS  LENGTH 
( Meters  > 

2.184F-03  T6.0E-051 

DRAG  COEF  AT  i  ME IERS 
(Meters) 

2.88/i  -uji  l  -  *J t - D 4 ] 


I.* » ■  .  1. 1»  i.  U>  ►  Lt.riUEtn  Till  r'ltll:  I  *  I  AND  PIKK  AfKOpYNAMJC  DlkTVlD  PAR  AMT  IF  R  VALUES  AS  COMPUTED  VIA  THF  STANDARD  DEVIATION  FROM  EITHER  THI 
•  "'l-VI  Wilt. Hill)  rUiVf.SITI.  ‘Ml  Ml  MR  rlEALMRt  MF  NT  UNI.TKTAINTY  VALUE  (WHICH  F  VF  R  APSOLUTF  VALUE  IS  LARGER).  ALL  VAi  Uf  S  ARE 
i  I-TfD  th  I.i i M  LKr  NFL  AND  ART  "♦or-“: 


'•U'l* .  RICH . 


ru.  Ml  L.)H 


Ml  NT IJM 
.LUX 


I  A  I  .HI  AT 
1  I  UX 


fi*  N.HLAT 
FLUX 


SKY  RAD. 
FI  IJX 


TOTAt  HFAI  pOWFN 
H  IIX  RATIO 


FR  It  T  ION 
VF  LOCI  T  Y 


SCL.SPf C 
HUMIDITY 


5CL .POT . 
TEMP 


ROUGH . 
LENGTH 


DRAG 

COEF 


OX  1 2X 


15X  ?BX  19X 


7X  58X  S2X 


twV  OF  DATA  RUN 


429 


MARINE  SURFACE  I  AVER  MICRDMF 1E0R0!  OCICAL  EXpEftlMENI 


NAVAL  Rt  'X  ARCH  LABORATORY 

htmjsphi  kin  physics  branch 

MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  «  *  MlCROMfcT EURO*  OGICAI  DATA  *  *  *  * 


RUN  NUitBCk  : 

•V05ilH223l: 

PRINT  DATE  : 

li  JUN  IVUU 

START  IliiE: 

*:j:36:1tl  P  (T 

DAI  A  GAMP  LI  Hi 

KATE  (AIL  fHANNEIS.;  (,/Min 

L" ND  Tim':  23:  b:2H  PUI 

DATA  AVE  RACING  PERIOD:  30 

Mi  n 

MART  DATE: 

H  M.*y  197 V 

DAY  1 2« > 

NOMF  Nf  l  ATURE 

1- UPPER  1  LVEI.  ,  2*LUto»  k 

l  I.VLl 

*  ANfil  OG  CHANiv. 

i.  rau  da  it. 

AVr  KAI’-l  Vf«L 

Nl>0t 

Hi.-  .  01 

N  I;  .12 

No  .  0  3 

No  .  04 

No  .  05 

No  .  Lb 

N  o  .  L  7 

Nc  .  UU 

M.  :  9 

VOL  T .REF  .A 

ItMP  .MRUC. 

1 E  nP  .  U 1  RUf. 

2  DtW  POINT  1 

DEW  POINT? 

WIND  SPELD1 

WIND  E-PEI  D? 

BAR .PRES.? 

'.ft  Y  RAD  • 

WIND  MR 

i> .  205 

0  .  out 

(..001 

4.732 

4  .  BOB 

9.0  32 

8 . 3  M 

4  .  t»25 

0.1(4 

5.  ?<•,' 

Nit .  1  !i 

No  .  1  1 

Nil  .  12 

N  »  .  13 

No  .  14 

N  o  .  1 5 

No.  16 

No  .  17 

BULK  UI  ft  Ml* 

AC  EREQUtNC 

AL  Veil  I  AGE 

MANUAI  FlAG 

Zl  MO  RTF  . 

SPARE'  A 

SPARE  i« 

Vu:  I  .REP  .  B 

3.B73 

S .  7U5 

2.5(2 

0  4  01 

u  .  j  a  i 

(I  .  30  1 

0  .  i)  J  1 

(,  .  2d 5 

*  DIGITAL  CHANNI  L  RAW  DAI  A 

(A Vi. MAGE  )  : 

ESCARP  Mr  NT  DATA,  f  IEi.0  CA» 

l  KRAI  ION  AND 

WIN.)  'kill  f'f 

•;A»PMt‘Ni  ( 

tyRt’t  i  J  (JJt'i 

No  .  1 

No.  2 

UPWIND  NEAR 

UPWIND  i  AMD 

L-P  11  CAI 

DP.K.A1 

W I  I  t  CAL 

W5U  t 

W  Mi 

A  Ik  rt  n<-  .  1 

AIR  It  Mr-  .  2 

Hr  IC.HI/I.LNCIH 

P  A  t  tl  l  Me  ter  -  > 

(Vc  1  t-,  ) 

(Volts) 

l V  Ulti. 

(Ct«-CT  ' 

■  l  .  !  • !  > 

1411  1I7V36 

1421  119269 

U  .  1  79 

U2 

-  1)  .  0(10 

-  J . 050 

0.000 

J  vv? 

■  V'.V 

x  SYSTEM  HU'JSEKrEPINC  PhRAMI  ffKS  TKANGIATED  INTO  ENGINEERING  UNITS 

MANUAL  Fl  AG 

FRNOM  C.UUNI 

DAI  A  UA'.F. 

VlM  1  .REP.  DEV 

VDl.  T.Rfl  .DEV 

ZERO  REP .DEV 

AC  VOLT. FLUX 

AL  FRI.Q.FI 

.-X  AC  VI *1.  IAi-1 

Ki  :  reQui  m"  y 

(  Me  .  SC  J(i'.  1 

( No  .  sc  .in*,  » 

(  MO  .  sr  d(l*-<  ) 

ACNo  .  >  .  etiGV) 

B  i  N'z  .  >  .  (105V ) 

■:nc  .  > .  oc?v> 

( N(.  .  )5V» 

(Nr  ) 1 H ( ) 

(  VhC  i 

(  H/  . 

il 

IH) 

0 

(1 

n 

i) 

0 

1  J  5  .  *. 

!:S 

»  DBM  RUED  MICRClME  1EURUL UG IEAI.  PhRANE  1  rKS  tINuUDINU 

Trir  ABOVE  CAI 

AND  ESCARPMt 

N 1  CiMPf  CTIONS)  ikANGLA 

EO  IN  H)  LrtMNL 

l  R  1  N‘  •  L-  s  1  I  5  . 

Aik  1 E  HP . 1 

WIND  SREf  Ol 

DEW  1*0  1  NT  1 

TErtP.MRUC  1 

WIND  MR  . 

BAr .PRtS. 1 

LK  Y  RAL- . 

ftLL  k  UI  il  r.l 

m  Fri  Al  F  ILMP 

(Ceisios  > 

(Meter /set  » 

i Ce 1 s l u  s  > 

<kei . *M  2/3) 

( l-etj ,  Tr  ue  ) 

(Mil  1 lbar ) 

(  U.h  1 1/«?  ) 

((  elsio  •  ■ 

vxe ! -  ic  » 

i 1 . 794 

17.34 

7 . 95 

NO  DATA 

3?2 . 5 

1009.17 

1  .45FJ  (J1 

13.519 

2 1. 5  02  o 

AIR  TEMP. 2 

UIND  KPfE*r»2 

DEW  IHMNT2 

TEMP  .  STkilC  .2 

TIDE  TABLE 

BAR  PFTS .  2 

i Le l %  t us ) 

<  Me  ter  /'.ec  > 

< Cels  i  M-,) 

<  Kel . xM-2/3 ) 

( Me  t  er  MfcL  ) 

(MiUiher) 

I T  927 

15.41) 

8. 13 

NO  DATA 

-0  .  07 

101*i  .27 

•  IV.LC  UIAIED  .IlCRUhETEMKOI  ORICAL  PARAMETERS: 

HCIGiir,  71 

PHI . It  Me , l 

V I P  -  1  ••  Ml'  .  1 

V.  POT. TEMP.  1 

ADS. HUMID . 1 

REl. HUMID. 1 

SPEC. HUMID. 1 

VAI*  PKt  S.  1 

S. VAP. F RES. 

RH  INOCx  1 

( He  ter  *> ) 

(Celsius) 

(Celsius) 

( Cel  si  us > 

(Kq/n3) 

(Perc en  t ) 

(  K  /  K  q  ) 

( Mi  1 1 j  bar ) 

iMi  1  I  ibar ) 

>  Kel  .  *r.  Mi 

IH.  J3 

1 1 .973 

12.934 

1  3 .  1  1 4 

B .  092L-03 

77 , 27 

6. 5851-  03 

1 C .641 

13.772 

NO  DAI  A 

height,  72 

POT . IF M2 .2 

V!R  .  TFMP  .2 

V .POT . If  HP .2 

ABG . HUMID . 2 

Rt  L . HUMID . 2 

SPEC. HUMID. 2 

VAP  .  PRES.? 

S  .  VAP  .  Pfft'S.i 

kEF  .  1  nOF  x  .» 

( Muter  3 ) 

(Cels  its) 

(Celsius) 

(Celsius) 

i  Kq/n3 ) 

( Percen t ) 

(Kq/Kq ) 

(Mil  1 1 bar  > 

(Mi 1 i ibar ) 

■Kel  ,  x  M  ■  2*  /  3  * 

y .  2  !i 

12.017 

1  3 . 075 

13.1 65 

0. 1 42E-03 

77.  U2 

6 . 6?;  -E  - 1)3 

10.713 

13.9(19 

NO  DATA 

*  continui  o  below 


RUN  MJilliFR;  79i)5l)«2230 

SI  Apr  UnE:  22:36:10  PST 

SI  AH  I  DA  It  :  8  May  iV7?  <  l)AY  128) 


NARINE  SURF ACL  LAYER 
NRL  MICROMEfFOROi-DGY 
SAN  NICOI  AS  I  SI  AND,  CAL 


PRINT  DA  I f :  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  LHANNE  i  h):  6/Mjn 

DATA  AVERAGING  PERIOD;  30  Min 

NONE  NCI  ATURE:  1- UPPER  LEVEL,  2-  l  OUER  l  l  VEu 


*  PROFILE  LAI  CULAT  KINS  BAKED  ON  ABOVE  OBSt  R Vf  D  AND  CALCINATED  VAI  ULS  <  BU3INGFR  ,  1 973 >  : 


f.fAMi  i  rr 


FLUX  PARAMEirRS  PRO!  HE  SLOPES 

(♦‘UP  ,  -♦DOWN)  SCALING  PARAMETERS  PARTIAL  DERIVATIVES  ( ♦  =  I  NCR . W I TH  HEIGHT* 


(  RAD  .  R  II  HARD'. ON  NlIrtHTR 
<  »  •  5  t  ab  1 1» ,  ■  1  In  *,  t  a  b  1  *• 1 » ) 

0.(104  AT  CMM 

i iMl  IH  If.  MFhN  HL  II. MT 
■  Meter)  Ch.l  <  L  I  */2  •  1  /? 
12.7V 

in.  a i  r,MH 
-0.005 

//l.  A  T  |  (]  M.  II  RS 
-0.004 

Z/t  A I  Zl 

-  U  .  flu/ 

//I  AT  l.' 

0  .  00.3 

MON  IN -OBI  JR  MOV  |FNGIH 
(Meter-.) 

-2./52E  03 


Him  NTIIN  F  l  IJX 

(Mi  'r*2> 

- 1  . 6 i e  or. 

I II Ml  DM  Y  II  UX 

(Kq/sec  n?) 

»l .  92F  0*i 

LAI  HEAT  FIUX 
(  Ua  t  »r./n2  ) 

2.2  !»•  02 

51  N  .  HEAT  Ft  IJX 
( Ua  t  f  s/«2 1 
4  VIE  01 

SKY  AND  SOLAR  HI  AT  Fl  UX 
<  Ud  r  rs/c;1  ) 

1  *5E  01 

TOT Al  HEAT  PUDC-I  l  Fl  UX 
(Ud  i  t  •,/«?> 

2.94E  I)’ 


FKICTION  Vf  LOCI  (  Y 
( He  ter«./%ec ) 

I ■ 1 46E  01 

GCAI1NC  sPtC.HUMD. 

(Kq/Kg  ) 

6  .  330E  -  UT> 


SCALING  POT.  Tfc  HP  . 

( Ke  I  win) 

3.450E-0? 


RPUC.HNl  FS  l  ENC.TH 
(Meters) 
3629C-G3 


DRAG  TOEF  AT  10  MF  TFkS 
( Dt  Mensi  on  le-»  . ) 

4  .  H4HI  Ui 


GENERAL  FURM  ;  DN/f».'  = 

I  (N1-N2)  J/U  n  l  7  1  /Z2)« 

<ZI«Z2>1/21 

N  =  U  I ND  SPUD  ( fl/sec  ) 

Z  =  HE  IGHT  (Meter-,) 
PWS/D7=  2.17E-01 


N‘SPFC. HUMIDITY  (Kg/Kg* 
Z-hrIGHT  (Meters) 
DSH/DZ-  -B92F-06 


N  =  nOT  .TEMP  .  (Kelvin) 
7‘HFTGHT  (.1e  ter-,' 

DP  T /D7  =  -4.065-03 


CENt  h  Ai  E (li»M  'N  bwOPL  = 

I  (I.  nZ  1  PS1)  1 1  nZ2-P  'T I  -  1  / 
IM  -N2) 

N-WJhI)  '  PI. f  D  (M/st't  ) 

7 =HL ICrfT  <  h  i  Ve  - t  fl.li 
PS  I  ~  P ’  1 1 

US  SLOPE  3.4V,  til 

N  -SPI  t  .  HUMP  I  it  (f  » 

Z-H;  I  GH  i  -M*  Vt-rt  A  *  > 

PUT  -l'b 1 2 

GH  '-LOPf  -  -  0  541  l*.J 

N  P(),  .  Tl  MI*  i  K  p  I  wit.  ) 
htirill  (M»  Vert  A » l  •> 
PSt=i»SI.’ 

PlK  Cl  pPE  -  15  I.  ol 

N*LnTt  .  STRUG  ik.M  M'5- 
Z=  HE1I-HT  t  M  >  Vn  t  A.  i  s 
LSI  =NGNi 

Li;’  SL  ( (PE  =N0  DATA 


PM1  AT  I\~ 
PKI1  AT  /? 
PKI?  AT  ZD 
PS  1 2  AT  = 


0  .  02 42 A 6 
i)  .  0123  45 
C . 0  I *676 
II  0  0  V  438 


BUM! N  RATIO 
(no  on  i  t«.  ) 

0 . 223 


■  Gl  NF.RAI  CONSTANTS: 


VI  IN  HARMAN 
CONSTANT 

(Mu  units) 

11 . 4 


GRAVITATION  PROFILE 
AGCf  I  T  RAT  II1N  TIIR  PRANDTI 
(M/.f-f  2)  NUrtf'FR 
9.795V  0.74 


PROF  H  F 
TUR .UEHMIDT 
NUHl'F  R 
0.74 


KM  K 

S'  N  HEAT 
T RANGE  .COF  F  . 
0 .9?r- 03 


BULK 

MUISTIJkl 
TRANGF  .COT T 
I . J2F-B3 


Ml SCE  L  LANI  HUS 


AIR  DENS  1  1  Y 
< K  g/«3 ) 

I  2294 


•  f  )  Ut k At  NOT i  •; 

Ariiirery  I  mi  t«t  ion  e.tearlp,!  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Gnp(»«if  d  t  iin  ?  iftuird  by  in-ertion  of: 


AIR  SPI  Mill  HI  A! 
|  IT.  d!  .  >n  )•*!.' 

;*  41  4  if  .17 


SHI  SM.*  ».  OBi  3  kq/Xq 


WATER  LAI  HI  A I  VAC 
<  I  T«  •»  I  .  /><)  » 

*  •  v  :i  M  £ 


CONTINUED  ON  N'XT  PAGE 
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RUN  NUMBER:  7905UB2?Xtl  MAR I NF  SURFACE'  L AYER 

START  TIME  :  22:36:10  PS  T  NRL  MICR  UrtETF-DROLGCY 

START  DATE:  8  May  197V  < DAY  28)  SAN  NICOLAS  ISLAND,  CAL 

«  F.sriMATFD  MlCROMETl  ORULOGICAI.  PARAMETERS  AT  1 1- N  METERS: 


PRINT  DATE'  il  TUN  1VH0 

l'AIA  CAflPl.lNG  RAIL  :AlL  I  IMM  i.ii:  G/Min 
DATA  AVERAGING  Pf-ktGD  31'  n in 


AIR  TEMP. 

UlND  SPEED 

DFUI  POINT 

TEMP .STRUC. 

BAR . PKEK . 

BULK  UT  TEMP 

AIR-Wt  TEMP 

POT  -  W I  TEMP 

Vfk  u:  H  Mi' 

V  .  PUT  WT  ...  «P 

(Celsius) 

(Me  ter /sec ) 

(Celsius) 

(Kel . xM-?/3) 

(Millibar) 

(Celsius) 

(Kelvin > 

(Kelvin) 

(Kflmni 

( K  » l  v  irt  i 

11.911 

15.63 

8.0? 

NO  DATA 

1010.17 

13.519 

-1 .608 

- 1  -  5 lb 

(  .  461 

0 . 363 

HEIGHT 

POT.TFMP . 

V1R.TEMP . 

V  .POT  .  TFMP  . 

APS. HUMID, 

REL  .HUMID. 

SPEC. HUMID 

VAP . PRES 

.  VAP  PWES 

REf  i  NOC  x 

(Meters) 

(Celsius) 

(Celsius) 

<  Celsius) 

(Kq/n3> 

(Percent ) 

(Kg/Kg  ) 

( h : 1 1 1 bar  s  > 

>  Mi  i  1  i  bur  -a ) 

(kel  *M  2/3) 

10.00 

12 . 909 

13. 058 

13.156 

8. 136E-03 

77. 95 

6.61 7E  -  11 3 

10  .704 

1 3 . 8V 3 

NO  DATA 

*  BULK  AERODYNAMIC  CAt  CULATIONS  BASED  ON  ABOVE  ESTIMATFD  VAI  UES  Al  TFN  ME  TEAS  (FWJEHf  FT  AL.1978* 


INFERRED 

STABILITY 


OR AD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.013  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- < Z1 *Z2) 1/2 
12.99 

Z/L  AT  CMH 
-0.016 


Z/L  A  f  10  ME1FRS 
-0.013 

MONJN-OBUKHOV  LENGTH 
<  Meters) 

-7.933E  0? 


FLUX  PAR AMT  IFRS 
<  +  =UP , --DOWN ) 


INFFRRLD 

SCALING  PARAMFTFRS 


INFFRRlD  MEAN  VERTICAL 
VHOCITY  CUVAR  i  A.Nf  f 


;r,LL  l  i  anf  ou*> 


MOMENTUM  FLUX 

(Nt/«2> 

-4.V9E-01 


FRICTION  VELOCITY 
(Meters/sec  > 

6. 372E-01 


WITH  LONG.  V.  LOG  T  T  Y 
( MeterlVser  2 ) 

-4. G60E-01 


A  i  DC  NS  1  l  r 
(  K  q/r>3  ) 

1  .2296 


HUMIDITY  FLUX 
<Kg/sec  «2) 
7.32E-05 


SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.33QE- 05 


WITH  ABS  .  HUMIDITY  AIR  SPECIFIC  HE  A  l 

(Meter-  Kg/sec  n3 )  (ITrul./Kq  Kel.) 

7.31GE-05  ;  .4  14?.F  02 


I  AT. HEAT  FLUX 
<Watts/«2> 
1.81E  02 


SCALING  POT.TFMP. 
(Kelvin  > 
-3.72?£-02 


WITH  POT .TEMPERATURF  UAIER  LAT.HCAT  yAP . 

(Meter  Kel. /sec)  (Ileal. /Kg) 

2.372E-02  5.905SC  05 


f.FN.HEAT  FLUX 
<Watts/n2> 
2.95F  01 


ROUGHNESS  LENCTH 
(Meters) 

1  .  057t-&;< 


VAP  ,  PRES  .  A  I  UT  lFVEl 
(Mill  iDar  ) 

1 5 . 456 


SKY  AND  SOLAR  HFAT  Ft UX  DRAG  COFF.AT  10  MFTERS 
<Watts/«2>  (Dir.ensiOnless) 

1.45E  HI  1.662E-03 


APS  .  HUM/  D  .  AT  WT  LEVEL 
( Kg / m3  > 
l  168E-1.-2 


TOTAL  HEAT  BUDGET  FI  IJX 
(Watt s/*2> 

2.25E  02 


BAR.PKFS  AT  WT  I  I  VFt. 
I  Mi  1 1 i bar  > 

1011  >7 


HOWL  N  RATIO 
(n;>  unitsi ) 
0.163 


«  MEASUREMENT  ERROR  ANALYSIS  Or  PARAMF  TERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MF  AGUwEMt  N  T  ACCURACIES 
TUP  ROW  ARE  PROFILE  FRRSR  VALUFS  AnD  BOTTOM  ROW  ARC  BUI  K  AERODYNAMIC  FRRUK  VAI  UFS .  ALL  VAl.OF.S  AWE  APPROXIMATE  AND  ARE  "tar 


GRAD .RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT , HFAT 
FLUX 

SFN.HFAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAI  HEAT 
MUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCI  .SPCC 

HUMIDITY 

SCi  .PUT 
TEMP  , 

ROUGH 

LENGTH 

DRAG 

COFF 

65% 

65% 

54% 

130% 

49% 

10% 

101% 

179% 

27% 

1  0.3% 

?:-% 

47% 

54% 

1 63% 

163% 

46% 

39% 

91% 

10% 

34% 

1  3n% 

23% 

fc?% 

114% 

43% 

4  0% 

»  CONTINUED  BEtOU 


RUN  NUMBER: 
START  TIME: 
START  DAIE: 


7905082230 
22:36:10  PST 
8  May  1979  (DAY 


128) 


MARINE  SURFACE  LAYFR 
NR1 .  MI C ROME TE  UROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PR  IN  I  DAIE:  II  JUN  1980 

DATA  SAMPLING  k  A  I  E  (AIL  1 1 )  ANNE  . .  S  )  ;  A/ Min 
DATA  AVERAGING  PERIOD:  30  Mr, 


•  COMPOSITE  PROP  HE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEK-HTFD  AS  A  FUNGI  ION  Of  THC  ABOVE  kLSPLTTIVl  MF  ASUVE  rtl  NT  fkPORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  I : 


STAB  1 1  IT  Y 


FLUX  PARAMETERS 

(♦-"UP  ,-*DOWN)  SCALING  PARAMETERS 


f. RAD  .  RICHARDSON  NUMBER 
(♦-Stable,  -  -lln stable) 

■  0 . 006  I  0 , 02J  AT  CMH 


MOMENTUM  FLUX 
<Nt/n2) 

-1  .  OIL  OC  16.0E-02I 


FRICTION  VELOCITY 
( Meter  s/sec  > 

B.716F-G1  1 6 . OF  -  02 i 


GEOMETRIC  MF  AN  HEIGH! 
(Meter)  CMH«(/1*Z2>1 '? 
12.99 

Z/L  AT  GMH 
-0.008  10 .321 

// L  AT  10  METERS 
-0.006  10.021 

MON1N-OBUKHOV  LF.NGTH 
(Meters) 

-I  612E  03 


HUMIDITY  FLUX 
(Kq/sec  n2 ) 

7.691.-05  IH.0E-06J 

LAT  .  H1-  AT  FLUX 
(Uat  ts/«2> 

1  90F  U2  L  2 . 0  E ♦ U 1 ] 

SEN. HEAT  FLUX 
(Watt-,/ *2) 

4.23F  01  C 3. OF tOO  I 

SKY  AND  SUi  AR  Hr  At  FUIX 
(  Ua  t  I  s  /  «2  > 

145f  0  1  I  2  .  IF.  *0  l  1 

TUTAL  HFAT  BULGE T  f LUX 
( Wat  t »/«;* ) 

2 . 4 of  C2  13  or  *on 

bowp n  VAT  III 
<ito  units) 

0.188  I  'I  081 


SCALING  T.PFC  .hUM  I  T>. 
(Kq/Kg  > 

S.207L-05  13.01  u5J 

SCAl  INC  POT  .  TEMP 
(Kelvin) 

3.494L  02  I!'.  OF -021 

ROUGHNESS  LENGTH 
(Meters) 

2.287E-03  IfcOE-LT,  1 

DRAG  COt  I  At  1  0  Me  U  ks 

» Oei  w  •, ) 

3  U.  «i|  ...n  t  4  .  (IE  -G4  1 


D  I  f  ♦  ERE  HI  I  BETWEEN  f  HE  PRlll  jl  f  AND  |<U|  K  AERODYNAMIC  DfRlVtb  P  AK  AMI  .Ik  VAI  III  S  Ar>  iTWOIM-  VI 
ABGVI  WEIGHTED  (UMPUSIU  VA1  III  UR  M*  AM  IRE  MEN!  ON(  t  R  T  A  1  N  1  Y  VA1  Ml  iWHllM  I  VI  R  111)  UAl  III 

LISTED  IN  PERCENT  DIFFERENCE  AND  Akt  -*or  " 


GRAD  RICH. 
NO. AT  GMH 


Z/l 

AT  1  DM 


MOMENTUM  LAt.HtAf 
H  UX  ft  UX 

55 X  12* 


M  NHL  AT  SKY  RAD 
FIUX  FLUX 

?4X  OX 


ruTAt  H 
F  I  If  x 


KAl  Ml 

1  hX 


f  <  1 1  1  I  UN  -i 

•>i  i  t-i  n  v  hi '* j  or  r 


Pi  VIA’  1  "l*»  I  KOrt 
VAI  Ol  1-  Akt 


RO  JuM 
1  t  nl,  r  m 


DP  Ar- 
(Off 


•  END  OF  DATA  RUN 
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MARINE  SURFACE  l  AYE  K  MlCROME lEOROi  QGICAL  EXPERIMENT 

NAVAl.  WF'.FARl.H  l ABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MAR  [NT  AlrtOSHHTWir  Rh  SEARCH  STATION 
SAN  N  J  LOwAS  ISLAND,  CAT  if  URN  I A 

*  *  «  «  Mil  ROME  1  EljRiJi. l/CICAl.  DATA  «  *  »  * 


h‘n.>  t*UMB;  tt  .  •.  viitiPH.-Al  l; 

•  I  .  K  1  i  > E  ,  ■  v-  fc:  Jn  p  .1 
V.Vl  i..AU.  «.»•»  ,  iV-')  i  DA ■'  l : J > 

. . -Hr  CH.iNN.  l  PnW  PhTm  .mV.  RACE  VOL): 


PRINT  DATE:  11  JUN  l 90V 

I)  A)  A  SAMPLING  KAIL  (AIL  (  HANNF  L.S  >  :  6/M  in 

PAT  A  AVERAGING  PERIOP;  30  Mir. 

NOMtNU  AIURF  :  1-UPPtR  IfcVEl,  2-IOUER  LEVEL 


N«i  ,  l'.?  Nc  .  OS 

It  i-P  .STKI'C  .2  L'F.U  POINT  l 
I.  .  J  l  1  4.  767 


Nit  .  04 

DtW  P O l N l 2 
4.842 


N  o  .  0  S 

U  l  NO  SPEED! 

8 . 67V 


No  -  C'6  Nc  .  07 

wind  SPEED?  PAR . PkFS 
7  WO  4.616 


Nt.  .  08 

SKT  RAD. 
-0.104 


MANcIA'  F!  Al. 
(1 . 001 


No  .  1  4 
/I  Ml  RTF. 
•j  .  (I  (I  J 


No  .  IS. 
SPARE  A 
9.401 


No  1 6 
SPARE  B 
•J  .  J  9  1 


No  .  )7 

VfJL  T  .REE  .  P 

6.20*. 


ESI  ARlflE  NT  PA  I  A,  Ell 


O  l.A!  I iiP A T  JUN  AND 


UlMD  SPEED  I.  SCYiRP  MD  N  T  LURRl  f  T  IONS  ; 


i.'PUlNb  NEAR  iiPWInD  I  AND  DP  1 1  i.'Al 
Ht  Ii.H  I  t.NG!  H  PAtHvMefei  •,  i  <Vol*si 
U .  IU4  1"6  U . 3 UR 


DPI'r  LAI. 
(Volts* 

0  951* 


U T  PE  CAL 
<  Vo  I  t  i,  ) 
9  0  0!) 


us  1 i 1: 
(Coeff ■ > 
J  .  992 


No  .  09 
WIND  DIR . 
5134 


WS2EC 
(Coeff . ) 
0.952 


eM  »B' .1-,:  M  ■  P  IHU  E’mR  .'.Mi  I E  R  <  •  !  RAN'!!  All  b  [MO  tNG  l  M  E  K  INC  L'NllS. 


vm  i  Kir. dev 
A<a.;  .  /  .  t  *'.  sv  > 


VIII  1  f.  T  r  .  [»i  V  /«  K<)  REE  ,1>EV  AL  Vlil  T  .  H  UX  AC  FRFQ.ELUX 
!•«/<«.  >'C5V)  (Nc . > . ll2Vi  (Nc  .  >5V»  <No.)lHz> 

■j  r>  9  J 


AC  Vl'Jl  TAT.f 
(  VAC  ) 

115.3 


AC  FREQUENCY 
(Hz  1 
59.81 


*V<-  1'  ri.i  Kill.  IhflRU:  Ii.ULeV  PARS, Mr  ffcK'j  ,lNl‘.il,|M.  I  HI  Al-HVl  Cftl  .  AND  ESLARPMtNI  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


,  ™  1 .  l-p 

.  |  UI  ND  .  r'l  •  Dl 

!>.  W  rli  1  HI  i 

(  E  ill*  ,  CT  Ml  C  .  1 

UlNi)  DIR  . 

BAR .PRES  1 

SKY  HAD. 

BULK  UT  TEMP 

MEAN  AIR  TEMP 

1  .  .  lu¬ 

■  i  fii-  c.-r  •  i 

<(..•!  j.:-.  1 

<**>1  »M  2  '  J  » 

il> r-q  .  True) 

(hill lhir  • 

(U.it  t/«2) 

(Celsius) 

(Kelvin) 

ll.''  I< 

« c .  r.(. 

M  .  16 

Nil  F  A  I A 

T 1  y  .  6 

1 U 09. 94 

1  .  45E  1)1 

1 3 . 496 

284 . 976 

. :  1.  I  t-Pif 

. U  1  fur  Si*F  t  D7 

DLW  PtUNK* 

It  M.' .  S IRU-  .  2 

1  ID.'  I  ABLE 

BAM  PRES. 2 

i  iCfter  ) 

« X**  l  irt  -  7  *  3 ) 

(Metet  MSL  > 

(Millibar > 

i  i  ..J-) 

1 4 . 7t; 

11. 2  3 

Ml  Dr.  i  A 

-0.23 

1010.14 

•  b  UI'ROLOC-ICAL  P.iRAMETERS: 

.1  PHI  .  11:  Ml*  1 

VIK  .  11  Mp  .  1 

V.PUI . Ir  M2 .  i 

ARS. HUMID. J 

RFI.  .HUMID.  . 

SPEC. HUMID. 1 

VAP  PRES  .  1 

S- VAP .PRES  .  1 

REF  .  INDEX  1 

.->«■ '  >  •  •  > 

»1V1>»)  sisy 

(f.elo  a-.' 

il.elM  y *•  < 

(Kq/rt3 ) 

(Percent ) 

(Kq/Kq  ) 

(Mi  I 1 ibar ) 

(Millibar  ) 

(  Kel  -*M-  2/3) 

35 

11  V.‘i, 

12.  VL'fi 

13.  ( IP. 

»< .  21:  Hr  1*3 

7il .  6 1 

6.679E-03 

10 .792 

1  3 . 729 

NO  DATA 

i.  l'  Hl  . 

Pill  .  IF  n:*  .2 

ULW  .  iinicl' 

V.Pul  .  IF  nP  .? 

ABS  .l-HMi  D  .2 

RFL  .1  UMID.2 

bPLC  N1IM1D.2 

VAP  .PRES. 2 

S .VAP .PRES.  2 

REE.INDFX  2 

n  -ier  -  > 

<  l>  I  ir'ji 

(L'elstwsr 

< Gel •  1 1‘  • 

(  \q/f~  <  i 

l  F  e.-t  e:it ) 

(Kq/Kq) 

(Millibar ) 

(Millibar ) 

(Kel . *M-2/3) 

7  .  .'  ■! 

l 1 . 774 

I  3. 04U 

13.1  i  8 

H.255F -93 

78. 3U 

6  7 ME  -03 

1 9 . 859 

13.868 

NO  DATA 

i  ti-i  i  LN.I.  D  HI  l 


HU 


.O'.y  n>l.i*tf-l  iv 


f  •  .K  i  [mil 


V9w*,!e8;'  lj  ) 

2  •:  r,  .30  P:.( 

H  .■*<*/  1  Wy  (DAY  1 f * ) 


MARINI  SURE  ALE  'AYER 
NRl  MlCKOMETl  OROl  HOY 
CAN  NT  LOLAS  l  SI  AND  ,  CA| 


PRINT  DATE:  1 1  JUN  198C 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mjn 
-TA  AVERAGING  PERIOD:  30  Min 
NOME  NU  rt'.  URF.  :  1  UPPER  LEVEl  ,  2-I  OWER  LEVEL 


ip  •  II  I  <  At  OR  AT  H/.VS  BASIL-  1}N  AHOVt  UDSEKVr  D  AND  L’AI  CUL  ATED  VA!  U:  S  (  BUS  I NGER  ,1973)  : 


FLU*  PARAMETERS 
<  •  ’I IP  ,  ~ --1KMN  > 


SCAT  INC.  PmRAMETIRS 


PROF  ILE  SLOPES 

PARTIAL  DERIVATIVES  ( ♦= I  NCR . UI TH  ME IGHT ) 


•  ••ADR  !  I  HAP  f;'  .’"IN  M  Ifil'T  R 

*i  >..l.l,. ,  lin-- 1  r|l*  I  »•  * 

i  lit.  4  AT  i;nm 

r  1 1  nt  ir  1 1  pit  .  -I  hi  ii  . .H 

.  r.-  »  i.oH  •  /!»/.*»  i 


I.  r,  Uhl 


'•  1)1.4 

"i-f  I-  I  .;  I  p.  MlV  |  |  Nf.ltl 

:  ■*(  *  1.3 


MHrilNIlIM  K  UX 
(Hi  /«.?> 

■  i  .511  II L 

Fll'rtl  Til  I  Y  T  I  UX 
(Kq/'P.  it2> 

Ti.fcM.  05 

LA  i  . EiE AT  FLUX 
<W*  r  t«./M?  > 


El  N.HEAT  F  I  MX 
<U.»  ♦  t«  /*;?> 

5 .  1 1 F  01 

SKY  AND  SOiAh  Ht  AT  F  |_UX 
f  Vj  i  f  sY«.'T 

1  .  45F  0  1 

TOliM  Eil  A 1  F  UDGE  l  FLUX 
(Via  I  f.'rt.'l 

2  Bill  0  » 


ERiri ION  VI  LOCI  I Y 
( rteier^/cirt  ) 

1  .  »10F.  0  0 

SCALING  'JPEG.  HOMO. 
< Kq/Kq  r 
6 .33VE-05 


SCALING  POT.  TEMP. 
(Ke)  v  in) 

3.709E-Q2 


ROUGHNESS  I  E NOTH 
<  Me  t  er  <i ) 

3  .  f.5?r  -  0  3 


DRAG  G0E>.  AT  TO  METERS 
<D  t  rten vi on le  -  i> 

4.9441  (. .% 


GFNlWA!  F  ORM  :  DN/DZ  - 
\ (N1 -N2> 1/[I  o ( Z 1 /Z2 )• 
(Z1«Z2)1 /21 

N-WIN2)  SPFFD  i  M/'.ec  ) 

Z  =  HE  I GH  T  (Me  ter-,  > 
r-WT,/DZ=  2  09E-  31 


N -SPEC. HUM l PITY  (Kq/Kq) 
/  HtlCHT  (Meters) 
DSH/DZ=  -8.W  (16 


N  -  P  (I  r  .  ll.MP  .  (Kel  w  in  ) 
Z-HE  I  CM  I  (  Me  t  er  •=.  > 

DP  1 /DZ=  -5 . 2?E -03 


GENERAL  FORM :  N'Sl OPE= 
l  <1  nZl-PSI  )•  <LnZ2-PSI  )  1/ 
[NT -N2) 

N ;  WIND  SPEED  <  M/ie-t  > 

Z= HE IGHT  <«>  Vert. A»i« 
PSI-PHIt 

US  SLOPE  ~  3  60E-01 

N^SPEL  HUMIDITY  (Kq/Kq) 
Z=  HE  IGH1  (M)  Ver  1  .A*  i  «. 
PSI=PSZ2 

SH  SI  OPEe  -8.53L  0  3 

N  =POT  .  TEMP . (Kelvin ) 

Z-  HEIGHT  (  M  )  Vert. A*l*. 
PSI  =P:>12 

PTK  SLOPE  -  -1.4 HE  01 

N  =  LnTEMP  ,  STRUC.  (X»M  -2/3) 
7  -  HE  IGHT  <N)  Ver  t  Am 
PSI^NONE 

CT2  SLOPE “NO  DATA 


(  i..‘  ’ .  4 :  Buui  n  rat  in 

J  .  1 1  4  I  «*'  •  II lift!  t-.  ) 

I  l.  »->M'  (■  2J9 

.  Jll.P.ll 


PA.  i  T  ,U  II  N  PRUT  I  •  I 
1  •  i  I  *ftf  I  (In  Illy  I'PAnDII 
,i  «<  •  Mini  t  R 

f'f  .V  0  74 


PRC:f  1 1  I 
Ul«  Ci. Mr.  IDT 
Nl  IMI-t  R 

(!  .  74 


HU  K 

SEN  Ml  AT 
IRAN'. I  ,f'iE  T 
0  .  V.M  -0  3 


BULK 

MOISTURE 
1  MANSE  C.OF  I  . 
I  321  0  3 


MISCELLANF OUS 


AIR  DENSITY 
(Kq/n.3  ) 

I  2293 


I  *«Al  NUT.  . 

|  i  n  i  i  .i  i  i  •.  1 1  i  tor  ne  I'.ur  erte.i  t  i  I  Profile  Slope  «ml/or  Partial  Derivative. 

■  »»|i .. » .«  »  >  ,i>  PiH  #ir.|  T)y  insert  ion  ol  ; 


AIR  EPI  CIF  1C  HEAT 
( ITcal  .  /Xq  Nel  .  ) 
2.41  4r.E  02 


,H| 


3  R  i| '  ►  M  . 


UATER  LAT  MEAT  VAP . 
< I Tr  a  l  YKq  > 

5  9  963E  (15 


CFINfINUU)  ON  NEXT  PAtt 
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RUN  NUMBER 
>TARI  TIME 

g:ar?  DmIl 


79C50U23(iC 
73;  6:  J  J  PM 
0  May  197V  (DAY  I  78 ) 


MARINE  SUrtKAll  LAYER 
nr l  rtichortfc  iEu:tOLOGr 
SAN  N  ICO!  AS  ISl  ANO ,  CA> 


LSI  MAIL!)  rill  'KlbiLfFitMOLDClCAl.  PARAMETERS  AT  TI  N  METERS: 


PRINT  DATE:  II  JUN  i960 

DA  I A  SAMPLING  RATE  (ALL  FHANNtlS)  6/fUn 
DATA  AVERAGING  PCRUJD:  30  Min 


air  tf  mh 

iCcl-.iu^ 
T  1  .  863 


wind  sprrD 
<«1eter/^.e(  ) 
IT..  Ill 


DIN  POINT 
(Celsius) 

a.:v 


H  MP  .  ST K lie  . 
<k».  l .  4h  ?/3> 
NU  DATA 


PAR . PRES. 
(Millibar) 
10 10 .CA 


BUCK  WT  TEMP 
(Celsius) 

1 3 . 496 


AIR  • WT  TE  MP 
(Ke]  vi. i  ) 

-I  .628 


PM  UT  TCMP 
(Kelvin) 

- 1  530 


Vlk-WT  TEMP 
(Kelvin) 
-0.4  i‘j 


V  PUT  WT  TEMP 
(KeJ  v l n  > 

-  Cl  .  367 


HI  l  CUT 
(Hvi?rs) 
HJ  .  Oil 


HOT . TEMP 
(Celsius) 
I  1  .  Vfet. 


V1R  .  T!  MP  . 
(Celsius ) 
l  .V  0  3 1 


V  .POT  .  TPilP  . 
(Celsius ) 
13.12? 


AB5 . HUM  I D . 
(Krj/n.T) 

B . 2476-03 


R) L .HUMID . 
(Percent ) 
70 . 34 


SPt.  IJ  .  HUM  10 
(Kq/Kg  * 
6.7UVE-03 


VHP  PkFS  . 
(Mi  1  1  itidf  s) 
l 0 . H5 1 


5.VAP  PRES. 
( Mi J 1 loar  s ) 
13 .852 


PEE  .  I  NDE  X 
<K e  1  * M  2 / 3 ) 
Nlj  DATA 


BUI  K  ATRUDTNANIC  CAl  cut  at  ions  BASI  D  TIN  ABOVE  ESTIMATED  VALUES  AT  TEN  MT  ICRS  (FRIEHE  ET  A!  ,19701: 


1NV ***>  ft 
STABIL 1 It 


GNAD.R ICHAKDSON  NUMBER 
(  *-fl  r  aft  le  ,  -  Unstable) 
0.015  A I  CPiH 

GiUHLTRIC  MEAN  HI  ILHT 
(Meter)  CMHM7W2)l/2 
12.79 

2/1  AT  GMH 
.  U  I V 

2  / L  ill  10  MEIERS 
-  II  .  0  1  4 

MON  IN  OBUKHOV  LENGTH 
(Meter  > 

-6.940E  0.* 


UUX  PARAMETERS 
( 4  =UP , - -DOWN ) 


MOMENTUM  FLUX 
(Nt/rt2> 

4 . 49t  01 

MUMlOi TV  )  I  UX 
<Kq/sei  "2) 

6 . 77E  05 

LAT  .  HI:  AT  FLUX 
( Uatts/«2 ) 

1  . 67fc  02 

M  N .HEAT  FLUX 
<  W.«  1 1 5/  c»2) 

2 . 87t  01 

SKY  AND  SCH  AR  HEAT  FLU. 
(Wat  r *»/«;' ) 

1 . 45C  01 

TUTAl  HEAT  BUDGET  F  l  MX 

(U«m  »  /  n  2 ) 

2.1  IE  MV 


THE  ERRfD 

SCAI  INC  PARAMETERS 


FRICTION  VELOCITY 

( Meters/sec ) 

6.  043L-G1 

SCALING  SPEC. HUM ID. 

( Kg/Kg ) 

-7 .  106E  05 

SCA1  INU  POT  .  TEMP  . 

(Ke l vin) 

-3.8276 -0? 

ROUGHNESS  LENGTH 
(Meter  s) 

Q . 954E -04 

DRAG  COFF.AT  10  hf  TEWS 
(lii  nen  Sion  less) 

1 . 62 1 E  -0 3 


lMERkfl)  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  Vi  LOCTTY 
( rtetw?/SM  2  ) 
-365IE01 

WITH  ABS  HUM  1 1)1 1  Y 
(Meter  Kq/s.e>  nil 
6.76M  05 

WITH  POT , TtMPI  RAT  URL 
(Meter  Kel  /  ’»ec  ) 

2  312E -02 


M  l  S;.f  L  I.ANUllJS 


AIR  DENS IT  1 
( Kq/« 3  ) 
i  :’?Vj 

A  IK  SP»  t  IF  1C  HI  Ei  I 
•  I  Tf  ai  .  y >q  Kel  ) 
■'.(M'L  02 

WATT  R  LAT  .  HI  A  r  VA»*  . 

(  III  al  Ugl 
5  9 1'  6  0 1  u  5 

UAP  PRES  A'  UT  II  VfL 
(Mill  ;  ba  r  > 

15  4  3  0 

ABS  MUM  If.  AT  Ul  LU  VI  i 
<  K  <j ,  m3  . 

1  1 6oE  LS 

PAR  I  KF  $  .  ..T  MT  It  VEl 
■Millibar) 

1  U  11  2  4 


I'OWi  N  RATIO 
(fls  unit*.) 

U  .  1  72 


Mt  A 

I  UP 

( UR  EMI  Nl 
K  (  U  AWI. 

ERR  UK  ANA!  ISIS  HE 
PROF  ILL  f  K««!W  VAE 

PAW  AMI  H.WS  l  T 
IDS  AND  ft.U TIMM 

;u;D  in 

Nl'VJ  ARK 

PERCENT  hi  AN  ERROR  AG  COMPUTED 
Mil  K  AFWUftYNAMTC  E'RROR  VAItJFS 

FROM  C'lNGI 
.  Al  L  VAI. I'l 

IKILNI  MtASURE 'ML  NT 
5  ARE  APPROXIMATE' 

ACCURACIES. 
AND  AR  r  *4  :i  t 

F..WAD  RICH 
Mi  ni  f.MU 

3/1 

AI  TOM 

M'lMLNTl. 
f  1  UX 

M  L  AT.  HE  AT  Sf 
►  1  UX 

n  .  tir  AT 

t  LUX 

GkY  KEtft. 

F  l  UX 

TOTAL  MEAT 

F  1  IIX 

BOWL  N 
RATIO 

E  RICH  ON 
vf  loi  nr 

Sf'L  .S-»EC 

HUMIDITY 

SCI  Pill  . 
Uht- 

RO.ICH 

LENG in 

ft«  AIL 
(.OLE 

l>4>. 

bAX 

vu 

13L% 

47* 

10% 

1  1)  0%. 

177% 

27% 

1 C  3% 

20% 

47% 

5  37- 

:  6  ii 

t  6  IX 

AbX 

4j% 

V  iX 

10% 

(47, 

I  30% 

2  3% 

63% 

1  1  4% 

43% 

4  0% 

L  1  >f*  i  lN.lt  T>  BT  i  O  J 


RUN  NJild  R  ■  WuMlN.SiH' 

MART  I  tM)  •  J  \ .  m  Cl  7'  I 

r.  i  Ak  T  DA  Ft;  M  May  1 97  V  (DAY  128) 


h.i'tlNl  SORT  All  l  AYER 
NRI  MICRI'METEiMOlOGY 
SAN  NICOLAS  ISl  AND,  t'A! 


PRINT  DATL ;  1  I  JUN  1900 

DATA  SAMPLING  RATE.  « ALL  EH  ANNE  1.5);  6/Min 
DATA  AVERAGING  PER  TOD;  30  Min 


i.U.il'l.SI  tl  i' Kill'  i  i  (  AND  MM  K  AERODYNAMIC  DFRIVM)  PARAMETER  VAI  Ml  UIHHllD  AS  A  lUNCIlUN  ul  THT  ABOVE  RESPECTIVE  .If  AliURE  M)  NT  EHKDRS 
m!IH  1m|  ii'.w/R  IIMII  Of  THl  r.OWRI  SPONDTNG  M:  AS'JWEMFNT  UNCERTAINTY  INDICATED  IN  I  !: 

fLUX  PARAME  1  E .<3 

'•Infill  I  I  Y  <  ♦  ='JP  ,  -  --  DOWN  )  SCALING  F'AWAMMERS 


'  YAD  ,H'  MARI'  .  |N  c,Hrth(  R 
>  •  •  M  .«’»]<• ,  l  ust  al>  |  »• * 
IT.  (Ill/  l  I.  .  I..'l  #il  CM 

IV.J  I  R  II  .11  ».N  ill  U.HT 
•Meter'  i.n.l  */!»/.•. 1/7 


•  .  1 1.9  I  :j  I 

!  - 1  ..I  I  U  ME  M  V. 

(J  .  (i  l|  7  It.  .  I.  >  *  1 

MUMN  UBiL.HOV  l  l  Ml,  |  H 
i Me  if.  > 

I  -1161  0  3 


M(i,;t  nTUm  f  i  nx 
( N  i  /«2> 

•9. 4  If  01  I6.0T.  C7l 

lit  1.11 1) II  1  I  I  *»< 

(Kn /iC'.  m2) 

7  2 1  *  !»S  IH.flf  06  1 

I  Pil  .81  AT  F l  UX 

<  Wa  t  r  •./«.?  > 

1  .  '7UF  (1 2  I  .*  i  f  i  ()  I  I 

SI  N  Mi  A  I  El  UX 
•  W  -*1  c  /«?.* 

4  3M  01  13.  Cl  ♦01.) 

Y  AND  SI  El  AN  Hi  AT  FlUX 
(Wat  t«./  m2  » 

I  451  III  I  2.  Cl.  <fil  1 

1 1 .1  Al  ID  AT  I'l  if  Si.  1  I  L  ux 
( iG  l  ♦  s/». 1  • 

.  ;*rll  02  I  3. 01*01  I 

IT  WE  N  R4  I  HI 


» ».  ii  r  i  on  vflp.t  i  ty 

<  Meter  -/sec  » 

0.3IHH  OI  16.01  07 1 

SFAl  1  Nl  -  PI  C  HUM  1  ft  . 
(Kg/Kq) 

lJ .  06  1 1  -  05  l  3  .  HE  05  I 

*»CiV  iN(.  put  . t i m1’ 

Ueivi  >1  ) 

3.7271  CD  17 . OF  or  I 

W(ML.HN)  5S  1 1  Nl.TH 

■  Met#-/  ■.  i 

:*  i68t  c  t  u,  di:  -05.  i 

be  r,r.  nv.  v  at  n-  h‘  u  ks 
(  Me’er  >.  * 

J.H  •'  ■<  '  I  4  .  L‘l  C  4  I 


p:  IWI.FN  IHf  f’Ri  l»  111  ».ND  I»>HK  AT  RDDYNAMTI  l-.'WIVTI*  PAR  AM!  I  r  R  V'A'  Mi  S 
HUD  I  lirtt'IlM  I!  V.'.l  III  up  .11  AMtlit  .11  NT  UNI  ;  R  I  ,*.  I  HI  Y  V.M  HI  (  Wll  I  r  H  F  Vf  R 
Pi  m.'  Nl  Dill  *  PIN*  t  AND  ART  "*cr  " 


A'-  (  H.M'' 
•h'  ul  i.T  F 


•lift  VIA  TMI  V,  (AN  PAR'D  DTVIATION  I  ROA<  IITMI'R  1 HF 
VALMI  H'.  IARGIR).  All  VAI  HI  S  ARE 


GW  Ai)  R  i  L’M 
Ml  Al  (.Mil 


I  A  I  Ml  A  I 
I  F  UX 


''M  WAD 
I  I  l)< 


TUTAl  Ml  AT 
I  I  FIX 


plIW.  N 

WAT  TU 


17U 


I  »  | f '  T  J  J IN 
VI  l  Ul  II  Y 


i  m  i  :»  i  i 
mi 


DRAG 
i  l  >f) 


END  OE  DATA  WMM 


433 


MARINE  SLWFAl'F  LArf.K  nJL'kiuv  i  i  tikth  net  LAI  EXkfcKln.Nf 

NAVf.l  RLS'AkTH  InbMkAIUkl 
ATnD'.phER  I  L  PHY  .115  bk.'.NCH 
MAR  INF  ATrlti'JPH!  k  IL  Kt  irANCri  STAIUjN 
SAN  Nltlil  AS  1  Si  AND,  CAL  ;  .  URNI.'i 

*  *  *  *  MlCHONl  UClKii.  DC  i  LAI  n„lA  .  r  *  ► 


RUN  NUMDEN  :  790508?-*  JH 

SIART  TIM!  :  23:36:50  PKT 

END  l  lilt  :  0:7:0  PST 

START  DATE;  8  May  IV7V  (DAY  l?H I 

ANAL  IIU  CHANNEL  RAW  DiVA  (AVERAGE  VCf:)  : 


PklNl  DAI'  IJ  JUN  l Vf  u 

"'AT A  bAMiilNi:  RAlt  <All.  CHANTS  t  .  < 

-•AT A  ,i*  l  RASING  PFkllJLi;  *.;i  tilt. 
NOML'NcLhT  U*E  :  l-UPPFw  l  F  Vt «  ,  2-illWif. 


No. 06  Nc.Ol  No  .  02  Nu  0*  No  64 

VUL  I  .»«.  r  .  A  H  tip  .STKIiC.  1  UrtP  .SIRHC  .2  DLU  POINT  l  L*»  W  PIIINI? 


I'lkK  U I  I  *■* rl « ‘  At  FAFUUtNCr  Af  LM:  TACK  MANUAL  F l  AC  /MCO  HE  I  . 


DIGITAL  CHANNEL  RAW  DATA  iAVtWAU 


LSI  ARP  ni’ NT  DATA,  FIM.D  l  AM  BN  A I  I  Oh  AM*  UiNi  SPFED  L  5  hMp  rl  ( 


No  .  I  No  . 

AIR  TEMP  .  1  AIR  TEMP.? 
1411  1  1 7Pf\ )  l  4?1  1  18666 


UPWIND  Nl  Ah  UPWIND  t  ANI*  l-MlLAL 
HLlLnl/LLNGlH  PAf  Hirieii*.  »>  iVultM 
U.i::3  !  .*<«  li.UltD 


SYSTEM  HUUSFKI  fcPINfl  PARAMf  Tt'RS  TRANS'..  ATI  D  INTO  fctti-lNt  t>  INI.  UnJIS: 

MAMJAl  FLAG  IRRnR  COUNT  Oil  I A  BA".F  VOi  l.RiT  OEV  yi«l  |.»Tf  .UV  /i-  kil  WT.  .  I 

<  Nt. .  SC  aite  )  (Nc  .  an*  >  iMt.  .  an-,  )  A t  No  .  >  .  C  fc5v  *  E*  (  No  .  >  0  tiSV  >  <f«.  III  ,'v1 

a  ij  180  j  0  I 


OBSrRUED  rilCKiIntlFOKO  OS I UAL  PARAMF  IE«<y  'INI  I  UD£n(.  iri.  AH'iUi  i  Ai  .  AN  f.  f  VLAkPMf  n 


i  U»RF  LI  IONS  •  T-diV  h' 


AIR  TFilP.l  WIND  RPFFD1  1/fcW  POINT  l  iFiip  MRl-l  .  1 

(Celsius)  tMeter/sec)  (Celsius)  <Kel  .  »m  •2-'  3) 

11.728  15.24  8.18  NO  a  AT  A 


WIND  1MR 
( Deij  Iri-t" 
'IS  4 


DAK  PR-  5.1 
i  A  i  1 1  >i<ar  * 
1  U  Us, 


AIR  TEMP  .  a  WIND  SPEED?  D2W  PAINT?  Tern  .  SlKtli,  2 

(Celsius)  (Moter/ser >  (Celsius)  (Ku.m 

ll.dt.7  13.74  8.?V  Nil  DATA 

I.AU.I.U  AILD  MICRUMLTEuRni  OSICAi  PARAMETERS 


Tlti  1  Ala  F 
>  i'ete.'  iiSL  ' 


Bnfc.PPfS  :? 
>'  n  i  l  j  i ;  d  r  > 
1  0  1 1*  1  *. 


HEIGHT,  i  1  Plll.UMP.l  VIR.flMP. 

'•Viwsl  '  f'el i  u‘.  >  <  feist  os) 

|H.35  II  .908  l  837 


V.H.IT  .  TtMP  .  1  AAb.HUnlD  l  kl  I  . HUMID  1  5°i:i 

iKi|/nil  <P*ri*nt»  iKg/ 

I.T.UN?  P .  22  *’  -03  7b  IS  r,  6S 


HF  1 SH I  ,  72  PUT.TFrtP  •  VlR.lFMP?  v  PUT  Hill*.?  ADS.  I-I'M  ID  .'*  kFi  HUM) 

(Meters*  iCulsiu',  I  'i>Hit'i  '  -Veisics'  -t-j/n')  (♦'*?'«.  «.*r.  t 

9.20  I1.VS7  11.0*5  M.l.'S  8.T-V0E  03  v«.v:* 


CON  T INUt  D  Dr  LOW 


7905U»I?330 
23:36:50  PST 
8  May  I V7V  (DAY  128) 


MARINE  SURfACI  LAYER 

nri.  MtCRfJME  ruikin  or.v 

‘.AN  N I  LOLAS  I'-lAND,  CAL 


ru>x  parame  t f 

( ♦ -UP , • -DOWN » 


S'  AI  INI,  PAPAM-  if  k 


PRINT  DA  t  L  l  i  :ijn  ;  >  tt 

data  5am.pl  In:,  rati  .aii  .  »:.\r 

DA  I  A  AUckAOlNi*  P  F  •»  I  l.i  i 1  .  («■  Mi 

MW  M  I  All'kl  1  Hi  Pfk  if  .i  . 


PROFILE  CALCUIATIUNS  RASED  ON  ABOVE  OBSF'RVI  D  AND  (  At  CLIl.au  D  VAi  (It  S  *  B  j  UNCt  *■•  ,  (9  M) 


)' AV  T  I  AI  DTklVATUf 


(I  &UiPlt 
U.  IH  H*  1 1.-4 T  ’ 


(.PAD  RICHARDSON  NUMftf  R 
'♦-Stable  -  -  (Jus*  ab  !»■  > 
-0,007  AT  l.NH 

Si  itmf  i  r  i  c  mf  an  hi  I  i;m  i 

'Meter*  GMHM^l«/2l|  /? 
12.  V? 


MTlMf  Mill,  |  i  |)X 
IN* /«?* 

-V. 0_l  i  1 

HUM  ID  I  1  i  F  I  (IX 
(ky/'»e^  m2 > 

7  11,‘F.-  *iS 


p k i c t  ion  v.  i  n-:i  t  > 

>  npter  «. /si  r  i 

It .  V39E  -1*1 

M  AI  INC,  .P!  I  hl'MD 
iXq/Kq  > 

6  3CM  o • 


•‘I  NIVA  I  C'vM  In  1-: 


N  wi  N|i  '  |*F  F  D 

r=Mi  1 1  mi  •  m,  ♦ 
Ik'.  I*/  *  1  r 


St  N(  kAi  r  Ukh  n  5t  (jf  L  - 
l  •  t  i.Zi  :  SI  i  i»22-p;  1  •  ) 
IM  -N2  1 

"•  -  *  l  •«!'  "FIEI)  ' 

.  r.v  ; .,  t .  <h.  Ve-  t  A»  is 


n L  at  cmh 

-n . 009 

//l  AT  in  MPTLkS 
-0 ■ 007 

Lt L  AT  Z  l 

-  II  .  0  l  .* 

1/ L  AT  7? 

-  0  .  i)Q6 

MUNI  M-OMJKHOV  IFNGTH 
(Meters  ; 

-I  470E  01 

PSI1  AT  7\~  0,04430V 

PSI  I  AT  7:>  -  II.022RI5 

PS IP  AT  n.0269 

PS  T 2  AT  72-  U  , 0 1 1795 


CFN1RAL  I  OHS  I  ANTS 


LA  I  HEAT  F  L  UX 
(Watt  ,/mJ > 

I.7H'  n? 

S»  N.  HEAT  F  i  -IX 
<Wa  t  t-,/n2) 

4 ■ 33E  01 


5  AI  INS  POT  f i  r 
tKtUin. 

3  893E  0? 


4.33E  01  RuUi.HNi  v. 

(Met, -si 

Sk  Y  AN  f>  SOLAR  HEAT  FLU*  .  58  ’t  (i  ' 

IU«t1S/H,*l 

1  45E  01 


TOTAl  HE  A  T  BUOL.;  T  ^  L  ’ 
(Wat  ts/h?) 

2.311  »;» 


DR  At.  i  Of  l  {•  T  1C  m-  M  k 
■  I  M  1  1  - 


■  I  i.  HUMID  1  It  <  hQ/tiO  ■ 

I  l-H  ’  I  h  •  v„-  1  All*. 


1  <♦  1 1  >  ■  1  1  m  •  L'er  f 


VON  KARMAN  SRAVITAT ION  PROliir 

CONSTANT  ACCELERATION  TUk  PkANDTt 

(Nt>  i'»)  i  *  s )  (M/sec  ?>  NUMi'Fk 

04  9  7959  b  74 


l’ BUI  M  I 
Tuk  s-  *ih  i  r.  i 


(.1  NERAL  NO  Tt 

Aitsracy  Iihitaticn  aimp.Jfd  f  tr  Measure 

Cr.Mfi  ntj  t  1  )(1  execute. I  by  t  r.ser  f  t  on  iif 


•  CONTINUED  ON  NFjCf  PAGF 


RUN  NUMBER  :  790S0B233U 

STAR  1  T  Irtb  ;  23 ;  36  :  5*»  r  n  i 

START  DATE:  H  Hjy  |V7V  < DAY  12H' 


MAftlNt  SUkFAI.F 

NHL  rtlCRUill  lEUKLH  OGT 

GAN  N  IL'Ol  As  ISLAND,  GAt 


ESTIMATED  NirRUNEIF.OHOLOCICAL  PARArtl  IER!.  AT  IfN  METERS. 


PR  In  I  DA  It.  tl  Jtifi  l  v ; ;  i- 

OAl  A  GAMpI  Ini,  HAH  .  ,M  i  i  I'tWNI  i  :.i.  -./Hi 

DATA  AUt  k  AG  I  Nl.  PlkiuP.  v<:  Mt,. 


AIR  TEMP. 
<  r»iM  > 
U  .850 


WIND  SPEED  DtW  POINT 
»Met**r/s*’i  1  (Celsius ) 
13.92  u . 20 


u  «p  .  i  Kti. 
(Kel  .  «M  2/3) 
NO  DATA 


PAR  PEI1.,. 

<11;  l  i  t  t>4f-  ) 
I  U  1  U  .  US 


HU:  k  ur  r i  np  air -wr 

(lehius)  (Kelvin 

I  1  46S  -  \  .  6 1  S 


ME  IC.HT 
(Meters  > 
10.00 


pot .  rf  mp  . 

1 1  . V4B 


VI R  IF  HP. 
(Celsius) 
13.017 


O.PtJT.  linn, 
avisiu'w 
1  .1  .  1  T  b 


AHS  .  HUM  l  [) 
<  Kg/n3  > 

B  .  L'Hi'l  U  1 


k|  I  hliMI  D  . 
(  Per  i  e:.  i  » 
711  74 


SPF  r.  .  HUMID 
(Kg/kq  ) 
6.73M  0  3 


Vr»P  Phi ‘ , 

(M*  »  i  i  liar  s  < 
1  II  .  fi*»  4 


HOIK  AERODYNAMIC  cai  clr  atiung 


HAS!  V  UN  ABOVE  l ST  IMA  HD  VAI  II  !>  AT 


Tl  N  Ml  TENS 


(FRIFMI 


[  f  A  ,  I97h I 


INFERRED 
ST  AML  IT  Y 


Mil*  PAR  An!  TI-HS  1NIFRRID  INFFKfcEO  rFAN  VThillAl 

<  ♦-'UP  ,  -  -  DOWN  >  SCAT  |NG  PARAMF  TFRS  VrLUClTY  UiVARiAMt 


S.VAH  PHIS 

'Ml  1  1  iTmP  ./ 

1  3  tl  *s 


PI  I : ,  - .  r. 


MET  :m-l 


GRAD  .  R  I  CHARD! -ON  NUMBT  ft 
(*-St4hle,  -UiiHT^blv) 
0.018  A I  CMH 

GMMFIRIC  ill  AN  HF  l  CM 
(Meter)  CMH-l  Z 1  »Z2)  I  /? 
12.99 

Z/L  AT  CMH 
*0.023 

7/L  AT  10  METERS 
-0.018 

MONIN- OBUh  MOV  LENGTH 
(Heter  » ) 

-S.50IE  LV 


dOiHNTUrt  Fl.O* 

<n  t /«; * 

-3.6VE  0  1 

HI ’Ml  DM  Y  FlUK 

(Kg/^pc  r»2 » 

6 . 1  7£  MS 

l  AT  .He  AT  Fl  n A 

l  U-i  T  Tt/M? ) 

1  .  z  3E  02 

HI  N  Hf  AT  f  l  U  A 
( W-t  t  t«»/nj ) 

2.66C  01 

<i::  Y  AND  SO!  Aft  Ht  AT  F  I  UX 
(U*t  t'./Nl'l 
I  .  45L  l I 

TOTAI  Of  AT  HODGE  T  FiHX 
(WetTs/n  ?* 

1.94E  02 

BCJWI  N  RAT  ID 

(O  :*  titii  t!  > 

U  174 


friction  vnor.nr 

( lie  i e/  i 

5  47y,  -e  , 

GCAl  Ini;  '.PEC.  HUMS  I*. 

<  Kq/Kg 1 
-7.TP.6E  n  S 

slai  inc.  pui  .  ilmp  . 

<Kelvm> 

•3.9|;?;  -02 

ruoghnf  ss  length 
(Meter  . ) 
tt.Mfi!  0  4 

DRAG  r.n.  t  .  A1  It  Ml  I  IMS 

<  I)  1  «ens  1  onlf.  .  ) 

1  MVE  -  C  3 


UJ  TH  LUNG  .  VI  I  U--I  I  1 
<  Me  t  er  ;Vm*<  2  * 

-J.  U02E  -(J  I 

WI  111  AhS  .  hUMll/1  T  Y 
(Mete-  Kq/i»i»f  hG 
6  .  I  7M.  -  K, 

WITH  POT  .  TEMPI  RAHtkE 
(  Met  k  Kel  .  /‘.t  1  j 
2 . 1  4.1E-02 


AIR  DLN.ITt 

<Krj/n  1  » 

1 . 2296 

AIM  EM  l  IF  1C  HL  A  I 

■  I  Y<  |  .  /Kq  Kel  ■  t 
2  4I4W  ;.2 

WAlLR  l  AT  . HE  AT  VA" . 
(IT.  .1  1  .  /  K  4  » 

S  9 i  t  ll  OS 

/MR  .  PftES  .  A  I  U  t  IfVtL 
(Ml  J  I  it'd  r  1 
1*1.400 

AH  ,  H'lMI  T-  AT  U  I  Lf  V» 

1  Kq/n  Ti 
1  1  o4F.  0.- 

PAR  .  PIU5.AT  NT  I  T  VEl 

<  rii  I]  ih  itr  » 

1 .1 1  t  :••■- 


MEASUREMENT  fftROP  ANAI  YSIS  OF  PARAV  fl  ft‘i  LISTED  IN  PFRCENT  pilAN  FkRllR  AS  COMPUTED  (MUM  CiMMITilfM  Mr  A  r  '•'1  Mt  N  !  A  '.ijPAi  1  f ‘S 
TOP  RUU  Aft  F  PRITflLE  I  VftIJH  VA»  IDS  AND  HOITUM  ROW  ARF  BUI  K  AF  RUDY  NAM  1 L  Ffthfik  VAl  Of  S  .  Alt  VAUD*.  ARE  APP.l  (>>  1  --.A  I  [  Aw&  ..hi 


GRAD.HJCH. 
NO  AT  CMH 

Z/L 

AT  1  0M 

MOMf NT UM 
FI.UK 

LAI .HEAT 

Fl  UX 

si  rt .  h  1  a  r 

FLUX 

SKY  RAT) 

F  LUX 

1  Cl  T  Al  HLAT 
FLUX 

pour  n 
RATIO 

FR  ICTIUh 
vf  '  oc : :  r 

.  ,11  r 
H.M5DI  I  r 

s:  •  put 

TEMP 

1  LKOl H 

1/ 

713; 

7\X 

62 7. 

l  3V4 

5 1  X 

10% 

101% 

18GX 

31X 

10  4/. 

214 

51% 

163X 

163X 

46X 

4DX 

91*4 

10*4 

34*4 

1  ^  J  *4 

2  14 

h.'( 

1  !  44 

4  >  /. 

CONTINOFD  Bf  LOU 


RUN  NUMBCR ; 
START  TIME: 
START  DATE : 


7VO50H233O 
23:  16  :  S fl  PM 
B  May  1979  (DAY 


12BI 


M.iR  I  NT  SUiiFA'  F  1  AYt  k 
Nhl  MirwC.MLTF  UROLOGY 
SAN  NICOt  AS  I  .!  AND,  CAI 


PRINT  l>A  T  t  11  J.lf»  1  /,.)( 

DATA  '.Af'Pl  TNG  H  A  i  E  Ml  iI..nn||-  -  <  «ir 

DATA  AVFkAMN!  RlRISI'  3-  r 


COMPOSITE  PROF  111  AND  Bill  K  AF  HllDYNAM  1C  DFRlVlD  PARArlFltR  VALID  Utll-HllD  AS  A  :n»(  I  1  UN  1 .»  1h|.  „mvt  ki'nMi'.! 

WITH  THF  LOUFR  IIMU  OF  T  Mt  COHRE  BI'ONDINP.  Ml  ASUhf  Mt  N  T  UNIlkTAINTY  INI'ICATiD  In  l  ) 

FLUX  PARAMETFHS 

STAB  T I  I  T  Y  M--UP,  *DOUN>  SCAl  IN(.  PARAMETERS 


l«Ml  i"’l  n  I 


C.RAD.R  rCHARDSflN  NUMBT;.' 
(♦-St^blfr,  -  llri4t»l)|M| 
0.010  lOblM  AT  GMH 

f.MIMFTKIC  MF AN  HEIGHT 
<M*t«r>  GHH«  ( Zl  *7?  >  1  /;* 
12.99 

Z/L  AT  CMH 
-0.013  I0.02J 

Z/L  AT  10  METERS 
-fl.lllO  10.021 

MON  IN  OBUKHOV  LENGTH 
(Meters) 

-9.B37E  02 


MUMFNU1M  Fill* 

<Nt/n?> 

-6.31F  -0  1  l 6. OF  02 1 
hi 'hiD nr  n  ux 

(  K  rj  /set  n2  ) 
h  371  OS  IB  Or  06 J 

LAT  Hi  AT  Fl  UK 
(U^  *  I'./nL*  ) 

1  57t  0  2  12. 0E  tOII 

St  N  HI  A  T  F  l  UX 

<  Ud  1  t  *./«.**) 

3  73F  01  I  I.  OFtOC  I 

S"  f  AND  S'li  AR  H»  A.T  Fl  II* 

<  W^  t  » «./e2  > 

1  4* t  mi  12. rr«o I  1 

ItllAL  HI  AT  I'ltDGE  .  T  LUX 
*  w.i  1 1  ',/*;■) 

2  0  ir  02  t  3  nr  •  0 1 1 

I  frWF  H  RAT  If) 

<  »tO  M»»  I  t  •»  ) 

0 . 2 ns  l  (i .  on  i 


IK  If  T  I IJN  VELOCITY 

<  lie  ter  •.  /  sec  > 

6.9G7I  1,1  [6.01  0.  I 

Sf  Al  INC  SP*  C.hUMiD. 

( k  q/*  q  > 

u.  u/.i  or.  1  3.  cn  or.  1 

S'-Y.l  iNf.  PUT  .  TFrtP  . 
<H.'I*I||  > 

-3.8  Y6T  02  12.01  02  T 

RiPIGHN’  !.s  LENGTH 

<  Mete.-  ^  > 

1  r.  (Vi  1,3  I  6.  OF -0S  I 

DF  Al,  tilt  I  AT  1  11  «•  II  Ml 
NlrHr  •.  ) 

.  4fi'.|  r  ■  I  4  ,  -I!  4  I 


DlFFCRENfF  B(  TWlfN  T  Ml  PRO'  ILF  AND  BUI*  Ar  BUDYNAM I L  D»R(Vi(,  KARAM,  Ilk  VAIM.S  As  liluMllI.  VIA  T »«.  •  ,  .vr,.  I  |.|vi 
AT.riVf  WEIGHT!  D  MIHPOMI!  VAI  Ilf  UR  MF  ACMRl  Mf  NT  UNI  *  R  1 A I N 1  Y  VA>  III  tUMTIH  :  VI  H  AP'niliH  VAl  m  IS  .kirk.  Ail  v.M 
l  ISTED  IN  PFUftNT  DIFMRENIF  AND  API  -tor  "  : 


GRAD  RICH  1/ 1 
Mil  AT  CAM  AT  |0M 
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No  .  (10 

vrw  I  .REF  A 
6 . 205 


No.  01  No. 02  No. 03 

TEMP  .  SIRl/c; .  I  IEMP  .‘ilKUC.?  DtW  POINT  I 


No.  1(1  No.  II  Na.12 

HUuK  W I  ffMP  AL  FKl  WUl  NS.Y  AL  Vif.  l  AC 
3. 751  3.7/5  2.531 

0  f  C  I  T  Al  CHANNEL  RAW  DATA  (AVLRACE): 


aim  rent  .  i 

1  4  1  i  l  l  6’A?4 


AIR  Tk'M?.? 
141:1  1  l«2«4 


MANUAL  Fl  Ml. 
0  .  10  l 


ue  u  point:.- 

4  vnc 

No.  14 
/i  Kl)  k  l  I 
:i  .  .1 .1  I 


W  INI)  ’  -pF  t  t>  l 
V  7  M 


SPARE  A 
0  «» J  1 


UPWlNl)  N»  »,P  liPUlNl*  IhN 
H7  IGrlf  A.  ENL  I  H  PATH<M«*ter 
0  .  I U 1  *M 


WIND  '.FI  l  i 
V  4  11 


No  I  ), 

SP  f.k  F  b 


t  SCARP  Mi  Nl  r-rtlA,  l|l|(>  l  Al  I  Bl«  A  T  1  l*N  A<v. 

1  P  )  1  f*M 

. vo  n  ' 

.1  .  1  UH 


*  SYSTEM  HOUSE  XF  EP  INC  PAkAMi  IfcKS  TXANM  AlF  D  JNfO  I  Nl.  i  N-  «.  k  I  N.  Anil 


MANUAL  FLAG 

ERROR  COUNT 

DATA  »:A' ;L 

VUI  1  . 

HIE.  ..1 

/  vin  r  H  i  C"  v 

(No.sc  ans  > 

(No.sc  ans  > 

(Ni)  .  S'  efl  .  • 

A  >  Nil  . 

•  .  L(|5V 

1  I  P«  Hi-  >1,0  1 

0 

a 

1  HU 

il 

U 

OU'Jt'ftVLD  MICRUMElfcOROI  Uu 

ICA'  PAK AM*  ick 

5  (  in;' 

i  iiD  1  NL 

IM)  A l«*  *  /l  IUV 

AIR  TFMP .  1 

WIND  !iP»  ♦  i>l 

Id  U  pill  HI  1 

1  P  Ml* 

Cl  if  G( 

1 

(Cels ) 

<Meter/sei  > 

(Lel<-  io-^  < 

« K ,  • : 

<  M  ,  .*  1 

7 

1 1  . 602 

IT,.  18 

a .  4n 

Nil  •’ 

ATA 

AiK  TEMP. 2 

WIND  SPEED? 

Dry  PMINT2 

fl  Mi*  . 

U  iKlt  . 

(f.eUius) 

( ile ter  /•>ec  ) 

( Gel •>  i  ) 

i  he) 

in  :■  .*  i 

i 

1  1  .820 

ii.76 

P.5U 

HU  D 

A  1  A 

i.:a»  cm  ate  i> 

M1CKUMETE  URClLOCIl  Al  1  ARAMF  TfcftC  : 

HEICHl,  Zl 

P01  .  TEMP  .  1 

VIK  .  Tl  Ml*  | 

v.pnr 

.  1 1  MP 

1  ALU  H-.IMlD  j 

a>i*o  if, » 

i  roi',1  •>  •. » 

ifol-, 

1  os  » 

<  k .  i  /  n  3  » 

IH.  35 

1 ( . 86? 

i  :* .  «:?< 

13(4 

,i  .57  5f  1.5 

HEIGHT,  72 

PUI  TEMP.? 

v  m  .  1 »  mP  . ;; 

V.PU1 

IE  MP  . 

’  Ak*.  Ift  Mll)  _■ 

(Meter  ?.) 

(l  ei.-  ms) 

(Celsius ' 

•  Ce  l  v, 

l  I.  S  ) 

■Kg.'nli 

9.2ft 

11 . VI 1 

1  (  tfl ? 

M  i  ft 

H  4*  sf  ft 3 

i  F  HU  K»  I  1*1  .  Al  I 
i  N  o  .  t  I  (  .» >  I  n  . 


AN!:  I  .Ak.-M'  N  I 

NlNii  I'JS  1-A 

•L-m.|  If  i-t-i  ‘  M 

1.44  l  i 


1  i  l>l  1  an.  i  l*..:.  I  E 
*  rtctyr  Mi'  Mj ,  i .  i  •  w 
tf  V'  HUH 


M  ,  h  i,i  i  p 
iPcrii-ni  > 
1*11  71 

Ml  F| 'Hll. 
■  Pe;  >  er,  t  » 

A 'I  *V 


*  CONTINUED  &F  LOW 


RUN  NUMBER 
SIART  TIME 
START  DA  1 F 


yvosiivaozo 
0  :  37-.3C  PST 
V  flay  1 779  I  DAY  1291 


MANINE  :  iiRFAC  .  l  AYER 
HVt  MILRONL  A  (IR(V  OCY 
CAN  Nil  Til  AA  1M  AN|>  .  CAl 


PRINT  DA  1  E.  :  1  1 1  In  •  VHi 

DA  I  A  •.•AMP  I  INI.  •'AH.  »  .Ml  •I'AnnIi'-.  ■  M;  r, 

DATA  AVERAGING  PTRIUD.  3*  Mu, 

NUMF  Nil  AlllRT  1  I'PftFR  lEVFl.  <1  Vll 


•  PROFILE  CAI.CUI  AT  IONS  DAGF  D  ON  AI  O’.'I  OBSL  KU|  D  AND  TAlCUiATFD  VAI  Ui  S  tJfUSINC.FR  ,  1  97.0  ; 


STAI  II  ITY 


flux  PARAMtir.TH 

(♦=UP, -  3  DOWN i 


S"At  JNC  PARAMt  TFRS  PARTIAL  Df.R  J  VA  T  I  L’E  5 


t  «t»  II  l  Slil.  i  s 
'  4  •  1  N»  **  .  W1  1  N  Hi  1  cm  < 


(•RAO  RICHARDSON  Nllrtfel  R 
(♦■-stable,  -  On st  ah  I *») 
0-0  07  A I  GMH 

GfOmFTRIC  MEAN  HEIGHT 
(Merer)  GMH=< /| ■/? >t /? 
12.99 

//L  A!  GMH 
-0.010 

l/l  AT  10  ME  TEKS 
-0  .  QJV 

1/ l  AT  Zl 
-  0  .  ft  1 4 

Z/L  AT  Z? 

0  0  (1 7 

MON  I  N  •  OBUKHOV  IF  NT.  IN 
<  Meter  s 1 
-l  543t  03 


MOliE  NIIIM  FLUX 
(Nt /«2> 

H93I  01 

HUMIDITY  I  i  U< 

(Kq/%***  «2  • 

6  /OF -If!, 

LAI  HEAT  El  MX 
( W*  1  1  %/«;? » 

1  ( 02 

!.F  N  .  HE  AT  f  I  1 1/ 

(u*t  t«4/«;»i 
4.09E  01 

SKY  AND  SOLAS  HE  A I  FlUX 
(UlMs/.*?) 

1  45£  01 

I  MAI  HE  A  I  MUM.  I  1  ELUX 
<Wa  I  ♦«./«:*  * 

2  211  ft.* 


fk1  re T  ion  vf  i  net  rv 

i  ,‘le4er«j/se'  > 

a  5?:*i  -  o  l 

M  AI  INC  :  Ff  .  HUrlD  . 

I K  q  /'*  q  i 

h  .  IV.', E  •••>•, 


v;a:  inc  pot  temp  . 

i Xe 1 v  t  n ) 

3.865E-U? 


ROUC.HNISS  LENCIH 

irtMrs) 

2 . 334F  0  1 


DRAG  COLE  AT  10  ME  lifts 
1  O  1  eenM  on  1  ,*■.  ,  I 

■  .  SS.'J  tf  A 


CENL9A1  FORM  :  DN/pZ  ; 

I <N  -N2) |/I1  nl /l //2>« 
I2J*Z2)1/2J 

.4- WIND  SPFI-D  (rt7.fr  i 
Z*HE  ICH'  (hp‘er>.' 

DWS/  D/  ■=  J.5»*k*fli 


N'SPEC  .HUM  ID  I  Tt  Uq/xy 
/-HEIGHT  (Meierv' 
D3H/D/=  -I?  92.'  0b 


N  -POT  TFMP  iKpi vin > 
/  HF i LHl  <  Me  ter*' 
DPT/D7-  5  391  -03 


GKNI  k Al  Ep.M:  N  S;  fi.'f  = 

1  H  r>7 )  -  *'M  )-U  nZ2-PM  '  )/ 

INI -N2) 

N  f  U  1  Ntf  *.PI  !1>  Ifl  llM  I 

2  *  Ml.  1  OH  f  (Ml  UfM  .flns 

P'  I  -PM  | 

u;<  SLOT  I  4 , 67i  -f.  1 

N  S°n  HUM  HUM  <  ky.'K  V4  > 
7-  Ml  ]  r,H  I  I  M)  t  fill' 

F >1 3 PS  12 

CM  SI  IIPI  i  U  4*. I  0  3 

^  Pin  If  HP  I.  He  I  vin  I 
ME  11.  II »  irt  >  Vert  fiu-- 

P'.|  -PS12 

DTK  '  l  l 'PL  1  4  "£  01 

N  =  i_nMHi  STRUT  >  k  *M  2 -'3' 
;  HF  1  CH  1  l  M  '  V*>,  1  Al  II 
PSl  *Nf'N> 

(12  Sl  Ml’F  =N0  DA  1  A 


Pen  AT  /I* 
PStl  At  /7 - 
P'»  12  Al  Z  1  ' 
PUT?  AT  /?* 


II  .  0  4U2C3 
0  024V II? 
0 . 029413 
If .  9I50A0 


BllUl  N  RATIO 
<n  *  imiU  t 
P  247 


«  CINiRAL  CONS  I  ANTS 


H  i  SCFLl  ANF  (XfS 


VOW  K ARMAN 
r.TINST  AN  T 
(Mi  , 

II  .4 


GRAVITATION  PRUHl  F 
AT  P.F  l  F  ft  A I  J  ON  TllR  .  PR  AND  T I 
(M/srr  2)  NUMBER 

V.79UV  0.74 


PRUE  1 1  T 
TlfR  Sr.HrtHM 
Nl  rtBE  H 
0.74 


RtU  K 

V  n  HE  A  T 
TRAN'  E  r<»5  I 
I!  9.U  oi 


BUI  K 

MOIUTUKE 
1  KANSF  .  f  Of  I 
I  12)  0 1 


AJR  DENSITY 
Uq/itn 
I  2294 


•  (.♦  NEPAL  NUT)  i 

Accuraiy  luti<4f  ion  e>re<*ftea  ftr  neasurenent  n  (  Profile  Slope  aml-or  Partial  Dfriwativr 
r.tniiuill  inn  e»ei  utpil  by  irt'.ertLon  of: 


AIK  !>P1  I1HC  HEAT 
(  l  Tr  a  l  .  /K q  K e  1  .  ) 

2  4 1  4 ;  it  .1? 


SHI  SH2  ♦/-  Cl  Hi  1  Kq/Kq 


WATER  DAT. HE  AT  UAP 
(  I  tf  a  i  .  /Kq  ' 

5  90b?l  9*. 


•  CONTINUCD  ON  NEXT  PA« 


138 


RUN  NUMBER :  7905090030 

START  TIME:  0 ; 37 ; JO  PST 

START  DATE:  9  Hay  197V  (DAY  K'9> 


MAR  J Nt  SURF ACT  LAYFH 
NRL  MlCROMfc  TEOROLOCY 
SAN  NlCUIAS  I F. I  AND  ,  CAI 


F.STIMAtFD  rtlCROME  1 F  UROL  OS  I  CAL  PAR  AM  TERS  AT 


It  N  METERS 


PRINT  DATE  1  I  JUN  1980 

DAI  A  GAMP  I  ING  RATE  ( Al  L  iMAKNUs);  6/Mi.i 
DATA  AVLRACING  PERIOD;  3f  Min 


AIR  HNP. 
(Ct*l->ius) 
1  I  .804 

HF  IGHT 
(Meters) 
10.00 


WIND  SPEED 
(Meter/*sec  > 
13.93 

POT  .TEMP  . 

( Cels i u«  > 
t 1 .903 


DEW  POINT 


VI R  .  HMP 

(Cel*»io*> 

12.994 


TF  MH  STRUC  BAR  PRES 
(Kel  iM-2/3)  (Millib«r) 
NO  DA (A  1 0 1 U  0  1 


V  .POT  .  IFMP 
(Cel siut) 

I  3 . 09? 


APS  HUMID. 
(Kg/«3> 
b  .  447E  -  0.3 


but  K  Wf  TTMP  AIR-WI  TEMP 
<  Cel  * i js  >  (Kelvin) 

1 J . 40C  1  5V6 


Rt  L  . HUM  1 D . 
( Perc  en  t ) 


SPEC  HUMID 
<  Kq/Kg  > 

6  b7 OF.  0  3 


PUT -  W  t  TEMP 
(Kel v in  1 
-  I  498 

VAP  PRES 
(Mill ibdrs) 
III  0V 


Bin  K  AERODYNAMIC  CAICUIATIONS  BASl  D  ON  ABOVE  ESUMATFD  VAlUtS  AI  TEN  MFTFRS  ( FR  It  HF  FT  AL,IV78< 


1NFFRKFD 
SIABIL  TTY 


FI  UX  PAR  AMF  IFRS 
<  t=UP , -=DOWN) 


INFF  RRF  D 

SCAi  ING  PARAMf  TEKS 


VIR-Wl  U MP 
(Kelvin) 

-  C  .  4  0  6 

S . VAP  PRES. 
(Millibars) 

13.793 


INF FRRt D  MEAN  VER T ICAL 
VELOCITY  COVARIANCE 


V  POT  Ml  1EMP 
(Kelvin/ 

-0  308 

REF  .  INDEX 
(Kel . iM-2/3) 
NO  DATA 


niSCf  tlANf  HUY, 


OR AD. RICHARDSON  NUMBER 
(♦-Stable, --Un stable) 
-0.018  AT  GHH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH=(Z1»Z2> 1/2 
12.99 

Z/L  AT  CMH 
-0.023 

Z/L  AT  10  METERS 
-0.018 

MON IN -OBUKHOV  LENCTH 
(Meters ) 

-5.653E  02 


MQNfNTUM  flux 
<Nt/*2> 

-3.70E01 

HUM  1 1)1 !  Y  FLUX 
(Kg/sec  «2> 

5.7TE-US 

LAT.HFAI  FLUX 
(Wat  t*/«2  > 

1.43E  02 

SEN.  HEAT  FI  UX 
( Uat  ts/n2> 

2.63F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Mat  ts/m2) 

I . 45E  0 1 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/w?> 

1.84E  02 


FRICTION  VELOCITY 
(Meter  s/sec ) 

S4B3F -01 

SC A!  1NG  CPF C. HUMID. 
(Kg/Kg ) 

- B  ‘ B4E  IS 

SCALING  POI . TEMP . 

(Ke 1 v in  ) 

-3  866F  -C2 

ROUCHNESS  LENGTH 
(Meters ) 

6.S41E-04 

DRAG  COEF.AT  10  METERS 
( D l «enj i on  1  ess ) 

1 • 349C -  0  3 


UJ  TM  LONC  VFIOCI IY 
( Meter  P/sec  2 ) 

-3  0G6E-01 

WI 1 H  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
S.7B7E-0S 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec ) 

2. 1 19E-02 


AIR  DENSITY 
t  K  g  /  m  3  > 

1 , 2296 

AIR  SPEC  IF IC  HEAT 
( ITcal . /Kg  Kel .  > 
2.4140E  02 

WATER  LA T. HEAT  VAP. 

( I  Teal  .  /Kg) 

S . 90  64E  05 

VAP. PR tS. AT  WT  LEVEL 
(Mi 1  1  ibar  ) 

15.334 

ABS. HUMID- AT  WT  LFVEL 
(Kq/m3> 

1  .  159E-02 

BAR. PRES. AT  WT  LEVEL 
(Millibar ) 

1011.21 


BOWFN  RATIO 
(no  units ) 

0  .  184 


MF ASUREMFNT 
TOP  ROW  ARE 

ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN 
PROFILE  FRRUR  VALUES  AND  BOTTOM  ROW  ARE 

PERCENT  MFAN  ERROR  AS  COMPUTED 
BUI  K  AFRODYNAMIC  ERROR  VALUES. 

FROM  CONSTITUENT  MEASUREMENT 
,  ALL  VALUES  ARE  APPROXIMATE 

ACCURACIES 
AND  ARE  *tjr- 

CRAD.RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT .HEAT 
FLUX 

SFN.HEAT 

FLUX 

SKY  RAD 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCI  .POT  . 
TEMP  . 

RUJvH 

LENGIH 

DRAG 

COEF 

74X 

74X 

65X 

1  36X 

53X 

10X 

1  03X 

189X 

32X 

1C4X 

2CX 

5?X 

65X 

163X 

163X 

46X 

41X 

9 1 X 

10X 

34X 

132X 

23X 

64X 

1  I4X 

43X 

40% 

CONTINUED  BFLOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905090030 
0:37.30  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RAIL  (ALL  CHANNELS):  f./Hjn 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PR  OF  1 1  E  AND  BUI  K  AFRODYNAMIC  DFRCVFD  PAR  AMF.TFR  VALUE  WF.IGHTFD  AS  A  FUNCTION  OF 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J : 


THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 


STABILITY 


FLUX  PARAMETERS 

(♦*UP , -*DOUN>  SCALINC  PARAMETERS 


(RAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
0.011  10  .  02J  AT  GMH 

GEOMETRIC  HF  AN  HEIGHT 
(Meter)  CMH-(Z1 *72) 1 /2 
12.99 

Z/L  AT  GMH 
J . 014  10.021 

Z/L  AT  10  METERS 
0.011  I0.02J 

MON  IN -OBUKHOV  LENCTH 
( Meters ) 

-9.413E  0? 


MOMENTUM  FLUX 
(Nt/«2> 

-5.B7E-01  I6.0E-021 

HUMIDITY  FLUX 
(Kg/sec  n 2) 

6. 00F-35  (8.0F-361 

l AT . HEAT  FLUX 
< WaT  ts/n2) 

1  .  48E  02  12 . 0E  +  Q 1 1 

SEN. HE  AT  FLUX 
( Wa t  fs/«2) 

3.56E  01  T3.0E+00J 

SKY  AND  SOLAR  HF  A  T  Ft  UX 
<Uatts/«2> 

1  .  45E  01  t  ? . GE  +  0 1  J 

TOTAL  HEAT  BUDGET  FLUX 
(Watts/n2) 

1 . 93F  02  13. 0E+01 J 

BOWEN  RATIO 
< n o  units) 

0.210  ID. 081 


FRICTION  VELOCITY 
(Meters/sec  ) 

6.746E-01  I  6 . OF -02 1 

SCAI  ING  SPY  C.  HUM  ID. 
(Kg/Kg ) 

-7 . 7 5 PC- 05  I3.9E-05I 

SCAI  INC  POT. TEMP. 
(Kelvin) 

-3.865E-02  12.0E-021 

ROUCHNESS  LENGTH 
(Meters) 

1 ■ 4 1 2E - 0  3  I6.0E-051 


DR AC  COEF.AT  IC  METERS 
(Meters*) 

-3141-1/3  14.GE-C4I 


DIFFERENCE  BETWEEN  THf  PPOFtLE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMF  TFR  VAI  UcS  AS  COMPUTED  VIA  THE  S 1 ANDAR  I»  DEVIATION  I  POM  FI  THE  R  IMF 
ABOVE  WEIGHTED  COMPOSITE  VAIIJE  OR  MFASURFMFNT  UNCERTAINTY  VALUE  (WHICH  F  VF  R  ARFOIUIF  VALUE  IS  LARGFR).  ALL  VALUES  ARE 
LTSTED  IN  PERCFN T  DIFFERENCE  AND  ART  •ter-": 


GRAD. RICH.  Z/L  MOMENTUM  LAT.HFAT  SFN.HEAT  SKY  Rad.  TOTAI  HF  AT  BOWEN 

NO, AT  GMH  AT  10M  FLUX  FLUX  FLUX  FLUX  FLUX  RATIO 


FRICTION  SCI  -SPEC  Sr(  POT 
vnnCHY  HUMIDITY  TEMP 


ROUGH . 

1  ENG  1H 


DRAG 

roEf 


28%  27X  45X  9X  21X  OX  l  IX  15X 


15X 


OX  60% 


END  OF  DATA  HUN 


439 


MARINE  SURFACE  LAYER  MICROME If OROLOGICAL  EXPERIMENT 


NAVAL  Rf 5F ARCH  1  AF ORATORY 
A  I  MOUP'HFH  IC  PHYSICS  BRANCH 
HaRINF  AlHOSPHIRlC  RESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  MILROMF  TKORflLQGICtU  DA  T  A  *  *  *  ■ 


KIJN  Mlftbt  k  . 
SI  ART  il.it: 
I  fti)  Tlrt: 

I  Ak  I  LA  IE  : 


'Vu*jI  9L.1  Di 
t  :  L5ll  P  .1 
I  :  Jd  :  b  PM 
9  M.y  1 97  V  <  DAY 


PRINT  DA  I L :  11  JUN  198U 

DATA  SAMPLING  RATP  (ALL  CHANNELS)  :  6/Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  A  HIRE  :  1-UPPtR  LEVEL,  2=L  ONER  LEVEL 


R  AN...  ilG  LHANNi  L  KhU  DhIh  lAVrRACt  VUC  >  : 


Nc  .  (j  1 

Will1  SIKIiC.I 

l  .  H 1;  t 


No  (12 

IT  Ml:  .STRUG .  2 
o.  eti 


Nc  .03 
Dl  U  PUtNl  l 
4  .  Hl<4 


No  .  04 

D*  U  POINI2 
4  882 


Nc  .  (IS 

WIND  SPrtOI 
7.810 


No  .  (16 

WIND  GPfctD? 
7,295 


No  .  07 

PAR  .PRIG.  2 
4.616 


No  .  bo 
SKY  RAD . 
-0.104 


N  a  .  t •»  w  .  (1 

Dl't-K  Ul  ILMr  AC  KRFQUt  NT  Y 
3.V.*  3  3.77 h 


No  .  12 
AC  VO!  TAG! 
2.53!) 


No.  13  No.  14 

MANUAL  FLAG  *F RU  RFC . 

o.ooi  0.001 


No  .  15 
SPARF  A 
0.001 


No  .  1  6 
SPARF  b 
0.001 


No  .  17 

VOLT .REF  .  & 
6.205 


No  .  09 
WIND  DIR. 
5.099 


*  Dlt-iTAt  LMANNI  L  RAW  DATA  (AVERAGE >  : 


FSCA KPhtNT  DATA,  FIELD  CA>  J&HATJDN  AND 


WIND  STEED  ESCARPMENT  CORRECTIONS: 


No  .  1  No  .  ;» 

Mill  ItMr  .  t  AIK  Tt.nP.2 
1411  1 i 7247  1421  1 1857 I 


IH  WIND  NT  AR  UPWIND  I  AnD  L'P  IF  CAL 
HT  ICHT/LF.NLIH  PATH(  M.*tei  *  (Volts) 
0.I&T  155  -0.000 


DP2FCAL 
(Vol« 5) 

-a.  or.o 


UTBFCAL 
(Volta) 
0.  JOD 


WS1EL 
( C  0  e  f  f  .  ) 
0 . 992 


WG2EC 
( Coef f  .  ) 
0.952 


*  SYMEM  HUUSEKt  F>  INC  PARAMETERS  TRANC.t  ATED  INTO  ENGINEERING  UNITS: 


MAftl  1A| .  F  I  A*  i 
(No  .  su  an  » 


t  fiKliR  COUNT  DATA  KA'.C 
<N«  .  scan;-. )  (No. scans) 

1  179 


VOLI. RLE. DFV  VOIT.7Fr.DtV  7FRO  RFF.DEV 
A  ( N  j  .  > .  Q  0  5  V  >  b(No . > .  QC5V)  (No.).0C2V) 

0  0  3 


AC  VOLT.  FLUX  AC  FRFQ.FI.UX 
(No . >5V )  ( No . >  1  Hf  ) 

0  3 


AC  VU1.TAGF 
( VAC  i 
115.3 


AC  FREQUENCY 
<H7  ) 

59.78 


x  OPS!  RVED  MIOU.1t  IFOROi  GCICAI  PARAMF  IFRS  (JNClUDINC  THE  AbOVt  CAL.  AND  EbCARPMINT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS: 


AIR  I*  TiP  .  1 
( (  *?  l  s  i  o  s  > 

1 1 . 725 

WIND  GPEF ') l 
(M<# ter  /sec  > 
15.10 

CM  Ul  POINI1 
(Celsius) 
8.38 

TFMP  .  '.>1  RUC  .  1 
(Kel . »M  2/J) 

NO  DATA 

WIND  DIR  . 

<  Deq  .  Tr  oe  > 
318.4 

par . Pkv :s  .  i 

(Mill ibar  ) 

1  3  U  9 . 3  4 

SKY  RAD. 

(Wat  r/«2) 

1  . 45E  0  1 

BULK  UT  1FMP 
(Cel sius) 

1  3 . 372 

HF  AN  AIR  TEMP 

(Kelvin) 

284.952 

AIK  TEMP . 2 
(Celsius) 
t i .859 

U  *  NO  SPEbDS 
<  ite  ter/ser  ) 
i  3 . 55 

DFU  PU1NI2 
(Celsius) 
8.47 

TEMP .ST RUC. 2 
(Kel . xM  2/3 ) 

MJ  DATA 

TIDE  TAbl  E 
(Meter  USL > 
-0 . 65 

BAR. PRES  2 
(Millibar > 
1010.14 

l.Vi)  GUI  A  I ED 

.1 ) CR  1  Jilt TEORl  1LOC I CAL  P AM AME TENS: 

HEICHI,  21 
<  Me  t  cr  s ) 

IP. 35 

POT . TEMP , 1 
(Celsius) 

1 1 .905 

VIR .TFMP  .  1 

(Celsius) 

12.899 

V. POT. TEMP. 1  ABS. HUMID. 1 
(Celsius)  (K<]/n3> 

IJ.079  0.332EO3 

REL. HUMID. 1 
(Percen  t ) 
79.9) 

SPEC. HUMID. 
(Kg/Kg  > 

6. 78DE-L3 

1  VAP.PRFS-1 
(Millibar) 
10.954 

S.VmP  .PRES. t 

(Millibar) 

13.708 

REF.  INDEX  1 
(Kel  .xM-2/3) 
NO  DATA 

HEIGHT,  /2 
(Meters) 

9  . J 

PUT .TEMP .2 
(Celsius) 

1 1 .949 

VIR. TFMP. 2 

(Celsius) 

13.042 

V. PUT. TFMP. 2  AbS . HUM  10.2 
(Celsius)  (Kg/n3> 

13.13?  STVOE-OX 

RtL . HUMID. 2 
(Percent ) 
■•9.71 

•JPFC.  HUMID. 

(Kq/Kq) 

6.f-'J4E-fJ3 

2  VAP .FRFS.2 
(Mall ibar ) 
11.036 

S. VAP .PRES.  2 

(Millibar  > 
13.845 

REF. INDEX  2 
(Kel . xH-2/3  > 
NO  DATA 

*  CUN  TIN  JED  BELOW 


RUN  NUilbrR: 

7905090100 

MAR  1 

NE  SURFACE  (AYER 

5. TART  TIME; 

i  :  7: SC  PST 

NRL 

MICROMF fEOROLOGY 

5 I ART  DATF; 

V  May  1V77  (DAY  l?y) 

SAN 

NT  COL  AS  IS!  AND,  1 

PRINT  DATE :  II  JUN  198C 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  A/Hin 

DATA  AVERAGING  PERIOD:  30  Min 

NOME  NCI  AT  URE  :  l^UPPFR  LEVEL,  2-LOWER  LEVEL 


r  PROFILE  CALCULATIONS  RASED  ON  A DOVE  OBSERVED  AND  CALCULATED  VALUES  (BUSINGFR ,1973) : 


STAR 1 1  I IY 


FLUX  PAR AMETTRS 
(♦aUP.-^DOWN) 


SCALING  PARAMFTERS  PARTIAL  DERIVATIVES 


PROF  I(  t  SLOPES 
( ♦ = I NCR -WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
(  *-K « able ,  --Unstable) 
0.006  AT  CMH 

'.lOMF  TR  1C  MF  AN  H»  I  CHI 
(Merer )  GMH-(Z1 *Z?> 1/2 


//l  a r  . .  iRS 
-0.007 

//l  AT  7  1 
-□.01.* 

//L  AT  72 
0  0  06 

MON  IN-OBUKHOV  i.INGTH 
( Meter  s  > 

-t  '.L’bi:  0  3 


MOMENTUM  FLUX 
(Nr /m2> 

-9.3 M -01 

HUMIDITY  FI  UX 
(Kg/sec  n? ) 

6.H.SF-05 

LAI  .HEAT  FLUX 
( Wat ts/«2 > 

1.6VF  02 

SI  N  .  HEAT  FI  UX 
(Uat  ts/n2> 

3.86E  01 

SKY  AND  SOLAR  HEAT  FLUX 
<Uatt%/n?> 

» . 45E  0 1 

ItlTAt  HE  A  I  BUDL.t  T  FLUX 

(U4 I t S/M? ) 

2-22C  OP 


friction  vFLorrrr 

(Meters/set  > 

87131  -Cl 

SCALING  ’.PET,  .HUMD. 
(Kq/Kq ) 

6 . 381 £-05 


SCA!  ING  POT  .  TFMP  . 
<Ke I v in  ) 

-  3 . S66E - 0  2 


RQUGHNt  SS  LENGTH 
(Meters) 

2.451E  03 


DRAG  COFF .  AT  10  METERS 
(l)inensi  onie  ,  O 
3  8 1- St 


CENFRAL  FORM : DN/DZ3 
l ( N 1  - N2 ) 1 / 1 1  n<7l/72)« 
(ZI«22>»/2i 

N-UIND  SPEED  (M/sec ) 
Z-HEIGHT  (Meters) 
DWS/DZ-  1.61E-0) 


N*SPEC . HUMIDITY  (Kq/Kq) 
Z-MF IGHT  (Meters) 
D5H/DZ*  -0.92F-O6 


N-POT . TEMP . (Kelvin) 
Z-HF.IGHT  (Meters) 
DPT/D Z-  -4 . 98T - 03 


GENERAL  FORM.  'N  Sl.OPE  = 

I (LnZI-PSl >-(Lh22-PSI > )/ 
t  N 1  - N2 1 

N*W1ND  SPEED  (H/sec  » 
Z-HEIGHT  <M>  Vert  Axis 
PSI-tPSIl 

WS  SLOPE-  4.3?t-C1 

N^SPEC  HUMIDITY  (Kq/Kq) 
Z» HE  IGHT  (M)  Vert. Axis 
PSI-PSI? 

SH  SLOPE-  -8.47E  0  3 

N-POT . TFMP . (Kelvin  > 

7- HEIGH T  (M)  Vert  Axis 
PSI-PSI? 

PTK  SLOPE  -  -1.52E  01 

N-LnTEMP . STRUC . (KxM-2/3) 
Z-HEIGH1  <M>  Ver  t  .Ax  is 
PSI“NONc 

CT2  SLOPE-NO  DATA 


PS II  AT  7  1 
PS  II  AT  /:*- 
PM 2  AT  /|  =■ 
PS  I  2  AT  /?- 


U . 042767 
0  ,)??0ll  1 
0  026(125 

0.81  M00 


RIIMl  N  RAT  10 
(no  units) 

0  2.*8 


x  CfN.-RAL  (jONSfANfS: 


MISCELLANEOUS 


VON  KARMAN 
CONST ANT 
<  No  mi  its) 
0  .  4 


UR AVI  TATI  UN 
AC  CFl  f  R  A  f  (UN 
(rf/M't  ?) 

7 . 79SV 


PRUE  II. F 
TUR  .  PRAN0T( 
NUMbFR 
0 .74 


PROF  11  F 
TUR . SCHmTPI 
NUMBER 
C  .74 


BUI  K 

SEN  HFAT 
IRANSF  CUFF  . 
0 . 9?r - o  3 


BULK 

MOISTURE 
1  RANSf .COFF . 
1 .32E-C3 


AIR  DENSITY 
(Kq/m3) 

1 . 2293 


•  OF  NFRAL  NOT*-  . 

A<  r nr  y  liniuuon  exceeded  for  eeusurenent  of  Profile  Slope  and/or  Partial  Derivative. 
I  oep  .i  t  *  t  >  <in  by  Insertion  of: 


AIR  SPECIFIC  HEAT 
(  ITcal  ./Kq  Kel . ) 
2. 41 471  02 


SHI  SHJ  * ,  -  .  OAI  -3  Kq/Kq  • 


WATER  L A T .HEAT  VAP . 
(ITcal  .  /Kq  ) 

5.9064E  05 


•  CONTINUED  ON  NFxf  PAGt 
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RUN  NUMBER:  79<J*.09Q  1  00 

START  TIME  :  \  :  7  :  *i 0  PS1 

START  DATE:  9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICRUilETEDROLOGY 
SAN  NICOLAS  1  SI  AND ,  CAL 


*  ESTIMATED  M I CRUMETE UROLOGICAL  PARAMETERS  AT  TFN  METERS: 


AIR  TEMP . 

(Celsi  u*> ) 
1 1 . 843 

HEIGHT 

(Haters) 

10.00 


WIND  SPEED 
<  *1e  ter/ser  ) 
13.7.? 

HOT  .TEMP  . 
(Celsius) 
11.941 


DEW  POINT 
(Cels i us) 
8.  46 

UlR.TtHP . 
(Celsi us  > 
13 . 024 


Tt'flP.  STRUCT.  BAR,  PRES. 
(Kel.xM-?/3>  (Millibar) 
NO  DATA  1C1U . 04 


V.POT . TEMP . 

(Celsius) 

13.122 


ABS . HUMID . 
<Kg/n3) 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS): 

DATA  AVERAGING  PERIOD:  30  Min 


BUI  K  UT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.372  -1.529 


POT-Ul  TEMP 

(Kelvin) 

-1.431 


REL  HUMID . 
(Percen  t ) 
79.74 


SPFC. HUMID. 
(Kg/Kg) 

6 . fl 1  OF -03 


8 . 384E-03 

BUI  K  AERODYNAMIC  CAICUIATIONS  BASED  ON  ABOVE  ESTIMATED  VALUFS  AT  TEN  MF TFRS  (FKIFHF  FT  AL.1978): 


VAP .PRES  . 
(Millibars) 
1 1 . 027 


INFERRED 

STABILITY 


h LUX  PARAMETERS 
<**UP , -=DOWN ) 


INFFRRt  D 

SCALING  PARAMETERS 


VIR-WT  TEMP 
(Kelvin) 

-0 . 348 

S.VAP .FRES . 
(Mill ibar s ) 
13.829 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


V.POT-UT  TEMP 
(Kelvin) 


REF . INDEX 
(Kel . kM-2/3) 
NO  DATA 


MISCELLANEOUS 


(.RAD.  RICHARDSON  NLIMBF R 
(t-Stable,  -Unstable) 
-0.018  AT  CMH 

GEOMETRIC  MEAN  HEILHJ 
(Meter)  CMH=*<  Z 1  *72)  1  /? 
12.99 

Z/L  AT  GMH 
-0 . 021 

Z/L  AT  10  METERS 
-0.018 

MGN IN -OBUKHOV  LENGTH 
( Meters) 

-5.63SE  02 


MOMENTUM  FLUX 
(Nt  /  m2) 
-3.56E-01 

HUMIDITY  MUX 
(Kg/sec  «2) 
5.7UE-D5 

LAT . HEAT  FLUX 
( Ua  1 1  s/.i2 ) 
1.43E  02 

£TFN.  HEAT  FLUX 
<Watts/«2> 
2.49E  01 


SKY  AND  SOLAR  H.  AT  FLUX 
(Ua  t  ts/«2> 

1.45E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Uatts/n2) 

1 . 82E  02 

BOUFN  RATIO 
(no  units) 

0.174 


FRICflON  VELOCITY 
( Merer  s/spc ) 

5.377F-01 

SCALING  SPEC. HUMID. 

( Kq/Kq  > 

-8 . 744F  05 

SCAT ING  POT . TEMP  . 

(Ke  L  v in  ) 

-3 . 732E -02 

ROUGHNESS  LENGTH 
(Heter-i  > 

6 . 1356-04 

DRAG  COFF.AT  10  METERS 
dimensionless) 

1  .5366-03 


WITH  LONG  VELOCITY 
( Meter?/sec2 ) 
-2.891E-01 

WITH  ABS .  HUMIDITY 
(Meter  Kg/sec  m3) 

5. 781E-05 

UI IH  POT . TEMPERATURE 
(Meter  Kei  . /sec  > 

2. 0076-62 


AIR  DFNSITY 
( Kg/n.3 ) 

1 .2295 

AIR  SPECIFIC  HEAT 
( ITcal . /Kq  Kel . ) 
2.4147E  02 

WATFR  LAT. HEAT  VAP . 

( 1  Teal . /Kg) 

5,9(J62E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar) 

15.307 

ABS. HUM  ID. AT  UT  LEVEL 
<  Kq/«3 ) 

1 . 158E-02 

BAR  .  PRFS  .  AT  UT  LEVEL 
(Millibar  ) 

1011.24 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROU  ARE  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VAI  UFS  ARE  APPROXIMATE  AND  ARE  ■♦or-“: 


CRAD .RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

L  AT . HEAT 
FLUX 

SEN. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL  SPEC 
HUMIDITY 

SCL -POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF, 

73% 

73* 

62X 

135* 

53% 

10% 

103% 

188% 

31% 

104% 

22% 

51  X 

62Z 

1  65% 

1 6b% 

46% 

4 1  X 

93* 

10% 

34% 

133% 

23% 

64% 

116% 

43% 

40% 

«  CC'NT  INUfc  D  BEL  OU 


RUN  NUMBER:  79050901  CL* 

START  T IMF :  I :  7:50  PST 

START  DATE:  9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  Bid  K  AERODYNAMIC  DERIVED  PARAMFTFR  VALUE  UFIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUT  R  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INC  1 : 


FLUX  PARAMETERS 

<  +*UP , -*DOWN)  SCALING  PARAMETERS 


CRAD. RICHARDSON  NUMBER 
(  t-Stable,--UnstabIt*) 
-0.010  I  0 . C2 1  AT  GMH 

GF  OMETR  I C  MEAN  HEIGHT 
(Meter)  CMH- ( l\ *72)  1  /.? 
12.9? 

Z/L  AT  GMH 
-0.013  10.021 

//L  AT  10  METFRS 
-11.010  (0.021 

MON  IN  OBUKHOV  LENGTH 
( Meter  s ) 

-1 . 002E  03 


MOMENTUM  Fl UX 
(Nt /m2) 

-6.01E-01  I6.0E-02J 

HIJMIDtTY  FLUX 
(Kq/sec  «2) 

IS .  Ui’F-OS  (8.0E--Q6) 

LAT  .  HI  AT  FLUX 
< Wat  ts/«2) 

1  .  4VE  02  (2. OE*0 1 1 

S!  N  .  Hf  A  T  FLUX 
(Wat  ts/Mp) 

3.376  01  (3.0E+0C1 

SKY  AND  SOLAR  HEAT  Fl  UX 
(Ua  r  t-i/nP  > 
t -45E  01  [ 2  - 0F  +  0 1 1 

TUTAL  Ht  AT  BUDGET  FLUX 
<  Ua  1 1  s/«»? ) 

1-921  02  (3.0E+01) 

l>l)WtN  RATIO 
(no  unit-.) 

0.197  t().  081 


FRICTION  VELOCITY 
(Meters /sec  ) 

6.793F-01  (6.0E-021 

SCALING  SPFC.HUMID. 
(Kg/Kg ) 

7 .0476  *05  13.  OF.-  05) 

SCALING  PUT . TEMP . 
(Kelvin ) 

-3 . 59?F -02  12.0E-021 

ROUGHNESS  LENGTH 
(Met«f s> 

1. 4526 -03  1 6 . 0E-05  1 

DRAG  COEF.AT  10  METERS 
(Meters) 

2.4221 -UJ  (4.0F-041 


•  DIFFERENCE  BFTWtEN  THE  PROFILE.  AND  BULK  AFRODYNAMTC  DF  RIVE  D  PARAMETER  VALUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  EROM  EITHER  THE 
ABOVF  UFtr.HTfD  I  OhPDSITf  VAI  )JE  UR  MFASURF  ME  NT  UNCERTAINTY  VALUE  (WHICH  EVER  ABSOLUTE  VALUE  IS  LARGFR).  AIL  VALUFS  ARE 
l  ISTED  IN  PERCENT  D  IFF FRENCE  AND  ARF  "tor-*: 


(.RAD.  RICH.  //( 
NO. AT  CMH  A I  1 0M 


MOMENTUM 

FUJX 


LAT .HEAT 
FLUX 


SEN  .HEAT 
FLUX 


SKY  R AT)  . 
FLUX 


TOTAL  HEAT  BOWEN 
FlUX  RATIO 


FRICTION 

VELOCITY 


SCL .SPEC 

HUMIDITY 


SCL  rOT , 

TEMP  . 


ROUGH 

LENGTH 


DRAG 
t  OEF  . 


3 IX  30 X  49% 


KiX 


OX  t?x 


14%  25%  1 5% 


3%  64%  48% 


•  END  OF  DATA  RUN 


441 


MARINE  SURFACE  (.AYER  M  ICRfJME  (TOROi  OGICA'  EXPERIMENT 


NAVAL  RISFAWLH  LABORATORY 
ATMOSPHERIC  PWrSJCS  BRANCH 
MARINE  ATMOSPHFRIC  RESEARCH  STATION 
SAN  NiCOLAS  ISLAND,  CALIFORNIA 

•  »  •  •  MICROME  If.OROl  OCILAL  DATA  *  *,  •  * 


RUN  NUMBER!  79(15090130 

START  TIME:  1:38:10  PST 

ENO  TIME:  ? :  8:20  PST 

START  DATE:  9  nny  197V  ( DAY  129) 

«  ANALOG  CHANNEL  RAW  DATA  (AVERAGE  VDC )  ; 


No  .  00 

No. 01 

No  .02 

No  .  03 

No  .  04 

No  .  05 

No  .  06 

Nc  .  07 

No  .  08 

No  .  0  9 

VOLT. REF. A 

TEMP. STRUC. 1 

TEMP .STRUC, 

,2  DEW  POINT  1 

DEW  POINT 2 

WIND  SPF E  Dl 

WIND  UPFED2 

BAR .PRES. 2 

SK  Y  MAI) 

UIND  DIR 

6.205 

0.000 

0,001 

4.7  73 

4.852 

8,570 

7.901 

4.508 

-0.104 

5 . 027 

No.  10 

No.  11 

No  .  12 

No  .  13 

No  .  14 

Nu  .  15 

No  .  1  6 

No  .  17 

BUI  X  WT  TFMP 

AC  FREQUENCY 

AC  VOt  TAGS 

MANUAI  FLAC 

ZERO  REF. 

SPARE  A 

SPARE  b 

VOLT. REF. b 

3.6B5 

3.7/5 

2.531 

0.001 

3.091 

0.031 

0. 901 

6 . 295 

« 

DIGITAL  CHANNEL  RAW  DATA 

(AVERAGE ) : 

ESCAkPMt  NT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS. 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  LAND 

DP  IF  CAL 

DP 2? CAL 

W1BFCAL 

WSlEC 

WS2E  r 

AIR  TEMP . 1 

AIR  TEMP.? 

HEIGHT/LENGTH 

PATH(heters) 

(Volts) 

(Veits) 

(Volts) 

(Cceft  . ) 

iCcef  t‘ .  ) 

MU  1166)6 

1421  118302 

9.183 

156 

-a , 008 

-9 . 059 

0.333 

D  .  9V2 

3.952 

» 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSi  AT£D  INTO  ENGINEERING  UNITS 

MANUAL  Ft  AG 

ERROR  COUNT 

DATA  BASE 

VOLT. REF. DEV 

VOLT .RFF . DKV 

ZERO  REF  .  DF V 

AC  VOLT .FLUX 

AC  FRFQ.FLUX 

AC  VOL  TALE 

r.c  FREQl  If  NC 

(No . scans) 

(No . scans ) 

(No . scans) 

A(No . > . 005V) 

EKNo  .  )  .  005V) 

(No . > . 002V) 

(No . >5V ) 

(Nc  .  MHz  ) 

(VAC) 

(H7  > 

0 

0 

1 00 

0 

0 

0 

0 

3 

115  3 

S9.77 

ft 

OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  ( INCLUDING 

The  above  cal. 

.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENCINCCRINC  UNITS: 

AIR  TEMP . 1 

WIND  GPFE01 

DEW  POtNTl 

TFMP .STRUC. 1 

WIND  DJR . 

BAR .PRES. 1 

SKY  RAD. 

BULK  UT  TEMP 

MEAN  AIR  TE 

(Celsius ) 

(Me ter /sec  > 

(Celsius) 

(Kel . xH-2/3 ) 

(Deg .True) 

(Millibar) 

<Wdtt/n2> 

(Celsius) 

(Kelvin ) 

tl .662 

16.46 

8.20 

NO  DATA 

315.9 

1 308.61 

1.46E  91 

) 3 . 336 

284. 8V1 

A I R  TEMP • 2 

WIND  SPEED2 

DEW  POINTS 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

(Celsius) 

<Meter/sec  > 

(Celsius) 

(Kel . xM-2/3) 

(Meter  MSL) 

(Millibar  > 

11.800 

14.66 

8.30 

NO  DATA 

-0.67 

1009.71 

ft 

CALCULATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT. TEMP. 1 

VIR .TFMP , l 

V, POT .TEMP . 1 

ABS.HUMIP. 1 

REL.HUMTD. 1 

SPEC. HUMID.  1 

VAP . PRFS , 1 

S. VAP. PRES. 1 

REF. INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/m3> 

(Per rent ) 

(Kg/Kg) 

(Millibar) 

(Mi  1 libar ) 

(Kel  xM-2/3 

1B.35 

11.041 

12.021 

13.001 

8 . 2P8E-Q3 

79.27 

6 . 697E-03 

10 .816 

13.645 

NO  DATA 

HEIGHT,  Z2 

POT. TEMP .2 

VIR  .TEMP .2 

V. POT. TFMP .2 

A6S . HUMID . 2 

REL.HUMTD. 2 

SPEC. HUMID. 2 

VAP .PRES. H 

S  VAP .PRES. 2 

REF.  IN OF  X  2 

(Maters) 

(Celsius) 

(Cal  si  us) 

(Celsius) 

(Kg/m3> 

(Percent ) 

(Kq/Kg) 

(Millibar) 

(Mi  1 1 ibar  > 

(Kel . xM-2/3 

9.20 

1 1  .890 

12.968 

13,058 

8.289* -03 

79 . 08 

6.742  0  03 

T  9 . 93  J 

1  3.705 

NO  DATA 

PRINT  DATE:  11  JUN  1 900 

DATA  SAMPLING  RATE  (ALL  CHANNEiS):  6/Min 

DATA  AVERAGING  PERIOD;  3(!  Min 

NOME  NCi  A7URE  ;  1=UPPFR  LEVfl,  2- 1  OWER  i.EVfL 


«  CONTINUED  BELOW 


PRINT  DATE:  11  JUN  1900 

RUN  NUMBER:  7905090130  MARINE  SURFACE  LAYER  DATA  SAMPLING  RATE  (ALL  CHANNFLS):  6/Min 

START  TINE:  1:38:10  PST  NR L  M Z CRONE TFQRQl  OGY  DATA  AVERAGING  PERIOD.  3C  Min 

START  DATE;  9  Hay  1979  (DAY  129)  SAN  NICOLAS  tSIAND,  CAL  NOMf  NO  ATURE ;  1-UPPFR  i.FVEL,  2=LUUFR  lEVEL 

«  PROFILE  CALCUl AT IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCUl  ATFD  VAl  UFS  (BUSINGFR , 1973) : 

FLUX  PARAMETERS  PRGf  I(  E  SLOPES 

STABU  ITY  <  +-UP , --DOWN )  SCALING  PARAMFTFRS  PARTIAL  DERIVATIVES  (♦-INCR.WITH  HEIGHT) 


GRAD. RICHARDSON  NUMBER 
( ♦-Stab l#, -a Unstab l*) 
-0.005  AT  CKH 

GEOMETRIC  MEAN  HEIGHT 
(Mater)  GMH»(Zl*Z?)l/2 
12.99 

Z/L  AT  GMH 
-0 . 006 

Z/L  AT  10  HFTERS 
-0. 005 

Z/L  AT  Zl 
-0 .009 

Z/L  AT  Z2 
~0 . 004 

MON  IN- OBUKHOV  LENGTH 
(Meter*  > 

~2 .  114E  03 

PRIt  AT  Zl-  0.031311 
PSI1  AT  7?-«  0.015999 

PSI2  AT  Zl-  0,510905 
PSI2  AT  Z2-  0.009632 


MOMENTUM  FlUX 
(Nt/m2> 

-I . 4GC  flC 

HUMtOITr  FLUX 
(Kg/sec  m2) 

8.33F.-05 

LAT.HEAT  FLUX 
< Wat  ts/m? ) 

2.06E  02 

SEN.  HEAT  Pl.UX 
(Watts/m2) 

5.15E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat ts/m?) 

1 . 46E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/m?) 

2.72E  02 

BOUFN  RATIO 
(no  units) 

0.250 


FRICTION  VFLOCITY 
(Meters/sec ) 

1 . 067E  00 

SCALING  SPKC.HUMD. 
(Kq/Kg) 

•6.347E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

• 3.881E-0? 


ROUGHNESS  LENGTH 
(Meters) 
3.426E-C3 


DRAG  COF.F  ,  AT  10  METERS 
(Dimensionless  > 

4.6V4F  03 


CFNERAL  FORM : DN/DZ= 

{ (N1-N2) J/Il  nIZl/22)* 
<2l»Z2)l/2l 

N- WI ND  SPEED  (M/sec) 
Z*HEIUHT  (M»ms) 
DWS/D2=  2.01E-J1 


N-SPEC . HUMID  I T  Y  (Kq/Kq) 
Z*HF.  IGHT  (MnprsJ 
DSH/DZ-  -8.92F-06 


N*POT. TEMP , (Kflvin) 
Z-HFICHT  <rtet**r«,  > 
DPT/DZ-  -5.45E-03 


CFNERAL  FORM:  N' SLOPE* 

I <  L  nZl -PSI > - ( LnZ2-P  SI ) ) / 
(N1 -N?l 

N- WIND  SPEED  (M/**'c> 

Z*HE 1GH T  (M)  Vert  Aus 
PSI--PSI1 

WS  SLOPE--  3.75E-01 

N-SPEC .HUMIDITY  (Kg/Kq) 
Z*H»  1GHT  (Ml  yfn.Aus 
PSI *PSI2 

SH  SLOPF  =  -8.5  IE  0  3 

N=POT  .  TfMP  .  (Kel  vin  > 
Z^hEIGHT  (Ml  Vtrt .Axis 
PSI *PS 12 

PTK  •.(  OPE  a  -J  .  3 01 

N-LnTEMP . STRUC . (KxM  2/3) 
7 ^ HEIGHT  <  M )  Vtri.Ans 
PSI -NONE 

CT2  SLUPE-NO  DATA 


*  CFNERAL  CONSTANTS: 

VON  K ARMAN  GRAVITAT  ON  PROFILE  PROFILE  BUI  K  BULK 

CONSTANT  ACCELERATION  TUR , PRANDTL  TUR. SCHMIDT  SFN  HFAT  MOISTURE 

(MO  unlit)  (H/**c  2)  NUMBER  NUMBER  TRANSF.COFF,  TRANSF.COFF. 

*■*  9.7959  0.74  0.74  0.92F-03  1.32E-03 

«  general  Norrur 

Accuracy  limitation  exceeded  for  n«*iurrn«nt  of  Profiia  Slope  ar.d/or  Partial  Donvinva. 
Computation  executed  by  insertion  of: 

SHI-SH2*  ♦/-  08F-3  Kq/Kg, 


MJSCELLANI  OUS 


AIR  DENSITY 
(Kg/m3 ) 

1 .2291 

AIR  SPECIFIC  HFAT 
( ITcal ./Kg  Kel . > 
2.4145E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kq) 

5.9960E  DO 


CONTINUED  ON  NEXT  PACE 
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RUN  NUMBER 
START  TIME 
MART  DATE 

7905090130 

1 : 38: 10  PS1 
9  May  1979 

(DAY  129) 

MARINE  SURFACF  LAYER 

NRL  MICROMETEOROLOGY 

SAN  NICOLAS  ISlAND,  CAl 

F  ST  I MATED 

mCRUMETFUROLnUICAL  PARAMETER 

S  AT  TFN  METERS: 

AIR  TFMP. 

WIND  SPEFD 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

( Celsi us  > 

(Meter /sec ) 

(Celsius) 

(Kel . *M-?/3> 

(Mill ibar  ) 

1 1 .703 

14,87 

8.28 

NO  DATA 

1009.61 

HEIGHT 

POT .TEMP . 

VIR . TEMP . 

V. POT .TEMP  . 

ABS. HUMID. 

( Meter? ) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

10.00 

11.881 

12.951 

13.049 

8.282E-03 

it  BUI  K  AERODYNAMIC  CALCULATIONS  BASF  D  ON  ABOVE  ESTIMATED  VALUES  AT 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS!:  t,/ Mm 
DATA  AVER AC INC  PERIOD;  JO  Min 


BUi K  WT  TEMP  AIR-UI  TEMP 

POT-WT  TEMP 

VIR -W I  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Kel v  tn ) 

(Kelvin) 

(Kelvin) 

(Kel  v in ) 

13.336 

-1 .55? 

-l • 454 

-0.385 

-0.287 

REL. HUMID, 

3PF.C.  HUMID. 

VAP  ,  PRF.S  . 

S.VAP .PRES . 

REF . i NDEX 

(Percent ) 

<Kg/Kq  > 

(Millibars) 

(Mil  1  mars) 

(Kel . kM-2/3) 

79.10 

6 . 737E-03 

10.891 

13.769 

NO  DATA 

TEN  MFTERS 

(FR1EHE  ET  AL , 

1 978 )  : 

INFERRED 

STABILITY 


T.RAD -RICHARDSON  NUMBER 
(  *--St  ab  le ,  -  -Unstable  ) 
-0,014  AT  CHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH-(Zl*72)l/2 
12.99 

2/1  AT  GMH 
-0 .1)18 

Z/L  AT  10  MEIERS 
-0.014 

MONIN-QBUKHOV  LENGTH 
( Meters) 

-7.069E  l? 


FLUX  PARAMETERS 
(+=UP ,-=DOUN> 


HOHFNTUfi  FI  UX 
(Nt/«2> 

-4 . 38F-01 

HUMIDITY  FLUX 
(Kg/sec  n 2) 
b . 41E-05 

LAT.HEAT  FlUX 
<  Mat  ts/«2  > 

1 . 58E  02 

SFN.HEAT  FLUX 
(Watts/*2> 

2.72E  01 

SKY  AND  SOI  AR  HFAT  FLU; 
(Uatts/n2> 

1 .46E  01 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/M?) 

2.00E  02 


INFFRRFD 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meter s/sec ) 

5.971E-01 

SCALING  SPEC. HUMID. 

<  Kq /Kg  ) 

8 . 726E-05 

SCALING  POT .TEMP 
(Kelvin) 

-3.668F-02 

ROUGHNESS  LENGTH 
(Meters) 

8 . 622E-04 

DRAG  COFF.AT  10  MFTERS 
(1)  inensi  on  less  > 

I . 612F-03 


TNFFRRFD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONC.  VELOCITY 
(Meter  2/ser  2 ) 
-3565E-01 

WITH  ABS .  HUMIDITY 
(Mete:  Kq/sec  «3> 
6.40SE-05 

V I TH  POT .TEMPERATURE 
(Meter  KjI . /sec  ) 

2- 190E-02 


MISCELLANEOUS 


AIR  DENSITY 
( Kq/n.j ) 

1 .2293 

AIR  SPt  C IF] C  HEAT 
(  ITcal  . /Kq  Kel  •  J 
2.414/.E  02 

WATER  LAT.HEAT  VAP . 

(  IT  r  al . /Kq ) 

5.9065F  05 

VAP  PRES. AT  UT  LEVEL 
(Millibar) 

15.264 

ABS. HUMID  AT  W(  LEVEL 
(Kg/n3> 
l  .  154F-02 

BAR  .PRF.S.  AT  UT  IfcVEL 
(Mi  1 1 ibar ) 

1  9  1  0  .  B  1 


BOUtN  RATIO 
(no  units) 
0.172 


»  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMF TERS  LISTFD  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MFAS'JREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRUDYNAMIC  F  RRflR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SQL .SPEC 
HUMIDITY 

SCL.POT. 
TEMP  , 

ROUGH. 

LENGTH 

DRAC 

LOEF 

65X 

65* 

55* 

t31  X 

47* 

10* 

99* 

17Q* 

28* 

103* 

20* 

48* 

55* 

164* 

164* 

46* 

40* 

92* 

10* 

34* 

133* 

23* 

63* 

115* 

43* 

40* 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905090130 
1:38:10  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISlAND,  CAl 


PRINT  D.'.TE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


*  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WFIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  J; 


STABII  ITY 


FLUX  PARAMETERS 

<  +*UP  ,  -»DOWN )  SCAMNC  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-St able, --Unstable) 
-0.007  10.021  AT  CHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*( Z1 *Z2) 1 /2 
12.99 

Z/L  AT  GMH 
0  .  010  10.021 

//L  AT  10  METERS 
-0.007  (0.021 

MONIN-OBUKHOV  LENGTH 
(Meter*  > 

-1  .  353E  03 


MOMFNTUM  FLUX 
(Nt/«2) 

-8.76E-01  1 6 . 0E -02 1 

HUMIDITY  FI.UX 
(Kq/sec  «2> 

6.86E-05  (fl.OE-06) 

LAT.HFAT  FLUX 
(Wat  ts/*2) 

1  70E  02  ( 2 . 0E+Q I  1 

SIN.  HEAT  FLUX 
(Watt s/n2> 

4.33F  01  (3.0E+0C1 

SKY  ANO  SOLAR  HFAT  FLUX 
(Wat  ts/«2) 

I.46E  01  t  ? . OF ♦ 0 1  1 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2> 

2.1VF  02  (3 . GE>0 1 1 

POUF  N  RAT tO 
(no  unit*) 

0 . 205  10.00) 


FRICTION  VFLOCITY 
( Meters/sec ) 

8 . 1 1 2F-0 1  16 . 0E-02T 

SCALING  SPEC. HUMID, 
(Kq/Kg) 

-7.824E-05  I3.0F-051 

SCAl ING  POT .TEMP , 
(Kelvin ) 

-3.850F-02  I2.0E-021 

ROUGHNESS  LENCTH 
(Meter*) 

2  080F-03  (6. 0  E - 0  5 1 

DRAG  COFF.AT  10  MFTERS 
(Meter*) 

2.909F-0J  (4.0E-041 


•  DIFFERENCE  BETWEEN  THF  PROFILE  AND  BULK  AFRODYNAMIC  DERIVED  PARAMETER  VALUES  AS  COMMUTED  VIA  THE  STANDARD  DEVIATION  FROM  F I TMl  v  IMi 
ABOVE  WEIGHTED  COMPOSITF  VALUE  OR  MF ASURFMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  “♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  ton 

MOMFNTUM 

FLUX 

L  AT. HEAT 
FLUX 

SFN.HFAT 

FLUX 

SXY  RAD. 
FLUX 

TOTAI  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VFLOCITY 

SCI  .SPEC 
HUMIDITY 

SCt  .POT  . 
TEMP  . 

ROUGH 

1  E  NG 1  H 

DP  AL* 
(  uc  r 

26* 

26* 

55* 

16* 

29* 

0* 

18* 

19* 

29* 

16* 

3* 

62* 

541 

»  END  OF  DATA  RUN 
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MAR  I NE  SURFACE  lAYfc#  Ml  F  ft  LIME  1 1  OR  Ot  OGI  LAL  FXP  FR I  MEN  I 
NAVAL  kf  MARCH  I  A  MIKA  TORY 

atmospheric  phi  sir. s  branch 

MAR  I  Nr  AIMI'iSPhh<U:  RECEAnCH  STATION 
SAN  N  J  COi-AV,  I‘,i  AND,  CAllFORNIA 

*  *  *  *  nifhOrti.  iFukui  hOICAL  DATA  ■  *  »  * 


KUN  NUM8FK :  79E 

5U90200 

I'RINI  DA  1  F  : 

1  .  JUN  1 98C 

START  llhE:  .7 

H :  30  PM 

DATA  CAMPLING  KATE  (ALL  CHANNELS): 

6/Min 

LND  IIMl!  7 

38:40  PST 

DATA  AVERAGING  PERIOD;  30 

Mm 

MART  DATE :  9 

M'i  y  1977 

(DAY  127) 

NOMf NCLATURE 

1  •UPPER  ttVFL,  2=LIJWER 

LEVEL 

AN,.i  OU  CHANNfcl 

KAU  DA  I  A 

(A  Vi- RAGE  VDC): 

No.  IK!  No 

.  01 

Nc  .  02 

No  .  0  3 

No  .  04 

Nc  .  05 

Nc  .06 

No  .  07 

Nc  . 

08 

'.■fjl  T  .REF  A  1. 

rtP.STRl.T. 

1  IFMP .STRUC.2 

HU  POINT  1 

Dt  U  P  0 1 M  T  2 

WInD  SPl.FDl 

WIND  LPELD2 

BAR . PRES 

2 

SKY 

RAD 

6.215 

0.01-1 

l .  0  C 1 

4.771 

4 . 848 

b.  054 

7.512 

4.605 

0 

104 

NO. 1 J  Mi 

.  1 1 

No  .  1 2 

No  .  13 

No  .  1  4 

No  .  15 

No  .  1  6 

No  .  17 

ML  K  Ul  TEn?  A' 

FRi'QUcN' 

V  AC  VUi  TACi 

MANUAI  FLAG 

Zf  RO  RE  *  . 

SPARE  A 

SPARE  B 

VOL  T  .REF 

3  .  E.b7 

S  .  786 

2.5  30 

■i .  J01 

0.001 

U  .  901 

!)  .  0  1)1 

6,205 

I'MilA  t  HANrtlL.  RAW  DATA  ( AVERAGE  )  : 

N i)  ,  i  Ro.l' 

A I  ft  Tfc'ni  1  AIR  IFriP  2 
Hi  i  ii646?  M2i  nvgPf. 


ESCARP  ME  N  1  DATA,  FIFlD  CALI  BRA  MON 

AND  WIND  SPEED 

ESCARPMFNt 

CORRCCTIUNS 

UPWIND  NEAR 

IIPUIND  l  AND 

DP  IF  CAL 

DP7E  CAL 

WT  BF C  AL 

WblEL 

HE  1  l.H  1  /l.ENC  I H 

PATH! Meters ) 

<  Vc 1 ts> 

(Veits) 

(Volta) 

( Coeff . 

0.199 

1  10 

-  i) .  3  08 

3  .  050 

0.000 

0  ,  992 

No  .  0 9 
MIND  DIR. 
5.185 


US  SEC 
( Coef  f . ) 
0  94V 


SfMEM  MiiU.5fc.KFeP  INC  PAPArt.  (EPS  l  ft  ANSI  ATt  I)  INTO  fcNClNlfklNC  UNITS: 


MANUAL  f  l  AH 


FKKUR  f.l'IUril 
v  No  .  bi:  4ns  > 


DA  I  A  HAM 
(No . scans) 

I  HD 


VOlT.RFf.DlV  VOCI.REF.DFV  ZF  HU  RtE  .  DEV  AC  VOt.T.H.UX  AC  FREQ. MUX  AC  VOLTAGE  AC  FREQUENCY 

A(No . > . LQ5V)  H( Nc . >  . 005V )  <Nn.>.0G?V>  (No.>5V)  (No. MHz)  (VAC)  (Hz) 

0  0  0  ■  D  0  115.3  59.79 


OB'-'RVKl/  ttlCRumtOROl  OCluA:  PARAMETERS  (1NCIUDINC  THE  ABOVE  CAI  .  AND  F  SCAR  PMC  NT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITS. 


AIR  KnP.I 

WIND  lil'FI  1)1 

Dt  W  POINT  1 

TFMP .S1RUC . 1 

WIND  DIR  . 

E«AR  .  PRES  .  1 

5KY  RAD. 

BULK  WT  TFMP 

MEAN  AIR  TEMP 

(ivhiub) 

"  ny  ter  > 

(Lelsms) 

(Kel . xM-?/3) 

( Doq .True) 

(Millibar  ) 

( Ua  1 1 /m2 ) 

(Celsius ) 

(Kelvin) 

1 1  647 

r.  47 

8. 18 

NC)  DATA 

321  3 

1  .lilH  .86 

l  .  45E  i)  l 

1  3 . 332 

284.875 

AIR  itrt-  2 

Wind  Se‘E  t  D2 

DEW  poiNr? 

TFMP.S1RUC  2 

niit  iamlf. 

BAR . PRES .2 

• Ce Isi ji * 

. 1  ev  /Sfc-r  ) 

(Celsius) 

(Kel . xrt-2/1) 

(rieler  nSL> 

(Millibar) 

1 J . 783 

)  i.  VI 

H.27 

NO  DA  J  A 

-C  .(.5 

1009.96 

(  ALT  Ul  A1ED 

mi  .<i:,',FTl  hkGLOGICAL  PARAMETERS: 

HEIGHT,  Zi 

PU1 . i t  M?  .  1 

VIR.TEMP. 1 

V.  PCIT.  TEMP  .  1 

aps .HJMir . i 

RFl.HJMID.  1 

SPEC .HUMID. 

1  VAP. PRES. 1 

S. VAP. PRES. 1 

REF  .  INDEX  1 

•  ,  ln  i  er  i  > 

•I'eUmE) 

(Celsius) 

(Celsi us) 

(Kg/.i3> 

(Percent ) 

(Ky/Kij  1 

(Millibar) 

(Mill  ibar  > 

<  Kel  xM  2/3) 

i  f. .  35 

1 1 . 827 

12.805 

12.9P5 

8.222C-C3 

7V .  26 

6.690E-03 

1 0 .807 

13  635 

NO  DATA 

In’.  GUI,  /2 

Pui . n  mp ,2 

VlR  .TFMP.2 

V.POT.TFnP .2 

ADS. HUM  ID.? 

Rl.  L  .HUMID.  2 

5PFC. HUMID. 

2  VAP .PRES. 2 

S. VAP. PRES. 2 

REF. INDEX  2 

\M--ti-r  •, ) 

( l"*#J  s>  ms  ) 

(Celsius) 

(Celsius ) 

( K  q/«3  > 

(Percent  > 

(Kq/Kq  ) 

(Millibar > 

(Millibar ) 

(Kel . xM-2/3) 

V  .-.j 

1  t  .  P73 

12.948 

13.0  39 

fci  27/.E  03 

7V .  02 

6 . 729E- !)  3 

1 0 . E83 

13.773 

NO  DATA 

COftl  INUf.b  bi.LO¥ 


RUN  NUMBER: 
b  1  «R  f  T  i  h1-’ 
STAR  I  CAU  • 


VvuSaVDi'UO 
.  It  3(  PS! 
v  N.l  y  IW  V 


DA  Y 


i?v» 


MAR  1  NT  SMkI  ACT  i  AfER 
NRL  HICRONf  THIRD.  (H,r 
CAN  N  I  C  III  AS  IM  AND,  LAI 


PRINT  DATE:  tl  JON  1 V80 

DATA  SAMPLING  RAIL  "ALL  CHANNILS):  6/Min 

DATA  AVERAGING  PERIOD.  30  hin 

NOOLNi  t  A  TUNE  :  1MIPPER  I  EVl  L  ,  2*  LOWER  LEVEL 


PR  L1p"  ll.F  r  At  C’Ui  AIIONS  HASH)  ON  ABOVE  OI«M  RVI  D  AND  CA!  CHL  A I C  I)  VAI  U.  U  "BUG  i  NU  R  ,  1  973  )  . 


FLU*  PARAMt  !£  /  ■, 

PRGI  !  LE  SLOPES 

<  ♦  •III  .  -  =DI'WN> 

1“  Al  INI.  PARAMt  I  LR  ’  > 

P  AR  T  I  Al  DfRIVATIVES 

(4-1 NCR . U I TH  HEIGHT  > 

I  MAD. RICHARD  «N  NUN ft.  R 
(  ♦-Stahl* ,  ■  IJ.  •  i  at>  1»  * 

0  0(16  ,»T  GfiH 

•>  t'«ii  IR  11.  ME  AN  HI  U.Ml 
<  »,y  Ter  *  U1H  </l  »1/V 

12  .9 

/••L  A I  OMH 
•  ii  oce 

Z/L  At  10  Nlfthi 
0  .  i)U6 

//L  AT  /| 

0  Ull 

2n.  at  /:■ 

0  (105 

rtON  IN  III  I  .*•  I  1 1  J  I  I  Nl-1  o 
|N»l»rU 
1  1  OF  ft  i 


hi  ini  Niim  f  i  in 
«  n  t  /  «;•* » 

I  0HI  Ul 

m >hi  ?i  i  i  n  i  >x 

<Kt)/s*r 
7  K  1*  a 

L  A  I  I  tl  AT  1 1  1 1 X 
«Watt-'.  nj  i 

1  HIE  UL’ 

SI  N  HEAT  F  l  l •* 

< Wa  t 

4  ,’8fc  01 

Sh  j  ANft  SO"  AR  HI  At  H  i.x 
i  Ua  1 1 1.  ) 

l  45E  i»l 

lUtAi  Hf  A  I  I  uD(  l  1  »  LUX 
<  U* i  ti/»*  '  > 

;•  I'  • 


uo'  ritiN  vi  i  Out  m 

(  Mp  ii-r  s/sr-t  ) 

V  3571-01 

1,1.  At  lN(,  HK HllHO 
« Kq  'Kq  * 

/,  3(,vf 


T.t-AL  I  Ni.  POT.  TEMP. 
I»el  v  in  * 

3  6>6t  0.* 


ROUGHnI  SS  LENGTH 
I  Met fcri) 

.’  0071  0  3 


DRAG.  COEF  .  AT  10  METERS 
(I)  mensionless) 

*>  1 1  .*»  (■  3 


GEniRa;  FORM  pN/&.> 
i  ini  -n;'>  i/u  ii, n //?>• 

(  zi«z?> !  21 

N  U  I  N D  '  PM  |)  (M/sei  ) 
/•HEIGHT  ' Meters) 
1/h‘UDZ*  l  751  1 1 


N-SPEC .HUMIDITY  ()q  tqi 
Z^Hi  1  ChT  (  Meter  s ) 

DSH/DZ  *  -P.92C-06 


N  •POT . TEMP . (Kelvin ) 
Z* HEIGHT  (Net  ere.) 
DPT/D7=  -5.15F  03 


GENCRAl  FORM.  NSLOPE* 

I  (LnZl  PSI  )-  (I  nZ2-PF»l  )  1/ 
IN1-N21 

N-UIND  SPEED  (M/ifc  ) 
/•HEIGHT  (M)  Vert  Axis 
PSI^PSII 

WS  SLOPE  •  4  27E-01 

N=3PFL  HUMIDITY  (Kg/Kq) 
Z*  HL  ICHT  <  M)  Ve- t  Axis 
F'SJ«PSI2 

SH  SL  OPE  •  -8  4  VF_  03 

N*POT  TEMP  (Kelvin) 

Z'HE ICHT  (Ml  vert, Axis 
PSI  “PS I 2 

I’TK  M  OPE  -  l  4*/f  oi 

NsLnTtMP.STRUC.IKxM  2/3* 
Z  -  HE  II.HT  (M  )  Ver  t  Axis 
PSI “NONE 

L  T  2  SLUPL-NO  DATA 


P •  I  I  AT  Z  1  - 
PCI)  A 1  /.• 
EMJ  AT  /I  - 
PM?  At  /;  - 


I  .  C  »M  3/»* 
i  .  llVhVI) 
(, 

0  )  I  1 1«9  3 


PUWI  N  RA  MO 
0  236 


(.!  N"  PAl  1. 1  INS  I  AN  TV. 


M  I  GGELLANI  UUS 


’.lif*  *.1R/UW 
i  i  IN  a  TAN  I 


'  RAVI  T  A  f  1 1  *W 
Al  111  I  RAT  I  ON 

V 


PR  1)1  Jl  F 
I  UR  FRAND  Tl 
Nil  M  PI  W 

L  74 


PROF  tl  f 
I  UR  S' XH  ID  I 

NI  IHpl  R 

I)  74 


Pi  i  * 

‘■IN  HI  A  | 
IRANSF  (  111  f  . 
Ci  V?  0  3 


PUIK 

MOISTURE 
1HANSF  COFF 
t  321  0  3 


AIR  DENSITY 
1  K  q  / \  » 

1  2295 


G!  NF  R  Al  no  1 :  , 

Au  urdiy  I  tm  U<  icii  rxjeefeil  for  neasurenent  gf  Pfr<iie  Slope  anJ/or  Partial  Derivative 
F  snii.i  t at  i  un  v<n  .itr>l  fiy  insertion  of 


AIR  DPI  I  IF  IF  HEAT 
"ITcal  /Kq  Kel  * 
41 4M  0? 


SHI  SM.»  ♦.  LH.  3  Kq/Kq 


WATER  l  AT  HEAT  VAP 
1  t  T  <  >'  I  /  K  q  i 
5  9'J69t  If, 


CONTINUED  ON  NI  XT  PACF 
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RUN  NUMBER  :  790509021)0 

STrtRl  T  IMF  .  2  8 :  40  RSI 

START  DATE;  V  May  1979  (DAY  129* 


MAS  INF  SURE  At  F  lAtFR 
NRL  illtRUMLUOMOLOCY 
SAW  NICOLAS  ISLAND,  CAI 


ESI  MAUD  .Vi  I  :k  i  IMF  I  V  .  ikml  III.  I  CAL  PARArtLT  ERS  AT  TIN  METERS  : 


PRINT  DATE  11  JON  1 9H0 

DATA  SAMPLING  R A 1 F.  CAIl  CHANNELS):  fj/Min 
DATA  AVER  AC  INC  PFRItiD  30  Min 


AIR  TFMP. 
(CbUtut) 
1 1 .766 

HEIGHT 
(  Meter  s ) 
t  (I  .  00 


WIND  SPEED 

Di  W  PU  IN  I 

TFMP . STRUC . 

BAR • PRES . 

BUI  K  ur  TEMP 

AIR-U!  TEMP 

KH-UT  TEMP 

VIR-WT  TEMP 

V  POT-WT  TEMP 

(He  ter /sec  ) 

(LpUi  us  > 

(Kel . *M-?/3 ) 

( Mi J 1 *bar  > 

(Feist  us) 

( K  e  1  v  l  r.  ) 

(Kelvin) 

(Kelvin* 

(Kel  v  in ) 

14.09 

8.26 

NO  DATA 

1009.86 

1 3 . 332 

-1 .566 

-  1  . 468 

-  0  4C  1 

-0 . 3C3 

POT .TFMP . 

VIR  .  UMH  . 

V.POT  TFMP . 

ABS  HUMID 

RFC .HUMID. 

SPfcC  HUMID. 

VAP  PRF  *, 

S  VAP  PRES 

REF  INDEX 

(Celsius > 

<  Cels i us ) 

(Celsius* 

(Kg/«3 ) 

(Percent ) 

(Kg/Kg  > 

(Millibars) 

(Mill ibar*  ) 

(Kel  *M-?/3) 

11 .864 

12.931 

13. 029 

8.270E  03 

79 . 1)5 

6 . 725F -  0  3 

i 0 . 87  4 

13.756 

NO  DATA 

BUI  k  AL  ROI'YNhH  IC  CAL  CU;  A  T  IONS  BASE  D  ON  ABOVE  ESTIMATED  VAI  UFS  AT  TEN  Mf  ItkS  (FKIEHF  ET  A!  ,1970): 


INFERRED 

STABILITY 


FIUX  PARAMETERS  INFERRED  I  Nf  ERR)  D  ML  AN  VERTICAL 

<  *UP  ,  -*DOUN )  SCAI  INC  PARAMETERS  VELOCITY  COVARIANCE 


M JSCEl LANEOJ5 


f.RAD.R  ICHARDSON  NUMBE  R 
(F-Stable,  -Unstable* ) 
(1.017  AT  CMH 

GF  OiiE TRIG  .If  AN  Hf  ICHT 
(Meter)  CmH*( L J *Z2 )  1  /2 
12  99 

Z/L  AT  CMH 
-0  022 

Z/L  AT  10  ME  1 1  PS 
•ti  .  C17 

MON TN -OBUKHOV  LENGTH 
(Meters) 

-5.957E  02 


MIWNTUM  FLUX 
(Nt/ft?) 

-3.BIE-01 

HUrllDIlY  FI  UX 
(Kq/sec  h2) 

6. 07E-05 

L  AI  .HE  AT  FLUX 
(Ua  t Ts/n2) 

I .51E  02 

SfN.HEAT  FLUX 
<  W«t»  ts/«2 ) 

2.61E  01 

SKY  AND  SOLAR  HF  AT  FLUX 
(Wat  t*/«2) 
t  •  45E  01 

TOTAI  HEAT  BUDGET  F 1  MX 
( Uatrs/M?) 

1.91E  02 

HOW'  N  RAI  IU 
(no  unitt.  > 

0 . 174 


FRICTION  VEI  OC1TY 
( Meters/sec ) 

5 . 565E-C 1 

CCAL ING  SPEC. HUM  ID. 
(Xq/Kg ) 

8.902E  - 115 

SCAI  ING  PUT .TEMP . 

( Kf  Ivin) 

-3  7/9F -02 

ROUGHNESS  LENGTH 
(Meter.) 

6B66E-04 

DRAG  COE F . AT  10  METERS 
(pinensionless) 

1 . 560F-03 


WITH  LONG  .  VI  LOCJTy 
( He  *  *-r  2  / sec  2  ) 

-3 . 096E -  0 l 

Ul  IH  Abb  HIIMIDI  1Y 
( Mete.-  Kg/spc  «  1  > 

6 . 092£- 05 

WITH  POT . TEMPERATURE 
(Meter  Kel  /sec ) 

2. 10  3E-Q2 


AIR  DENSITY 
( Kq/n3  ) 

1  2297 

AIR  SPl  C  1FIC  HE A I 
<  Ilral  ./Kg  Kel . I 

2  4145F  02 

WAIER  I  AT . HE  AI  VAP  . 

( 1 1 <  a)  . /Kg ) 

S.9066C  (j5 

VAP.  PRES.  A  I  UT  LEVEL 
(Mi ]  1 i b a  r  ) 

15.264 

ABS. HUMID. AT  UT  LEVEL 
( Kg/rt3 ) 

1  .  155E-0? 

BAR .PRES. AT  WT  I  EVEL 
(Mi  1 1 ioar ) 

101106 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  Ml- AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUFS  AND  BUT  10.1  ROW  ARE.  BUI  K  AFRUDYNAMIC  ERROR  VALUES.  ALL  VAI  UES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

Z/L 

MOMENTUM 

L AT .HEAT 

SFN.HEAT 

SKY  RAD. 

TOTAI  HF  AT 

pnwEN 

FRICTION 

SCI  .SPEC 

SCL. POT  . 

ROUGH . 

DRAG 

MO . AT  GMH 

AT  I0M 

FI  UX 

FLUX 

FLUX 

F  LUX 

FLUX 

RAT  10 

VELOCITY 

HUMIDITY 

TEMP  . 

LENG1H 

COEF 

7QX 

70X 

60X 

1337. 

51% 

10% 

102% 

1847. 

30% 

1  04% 

?1Z 

50% 

60% 

1642 

i-  n 

46% 

40X 

92% 

10X 

34% 

132% 

23% 

63% 

1  1  5% 

43% 

40% 

CONTINUED  BFLOW 


RUN  NUMBER 
SI ART  I  IMF 
START  DATE 


7V050902I i 
2:  8:30  PHT 
9  May  1979  (DAY  129) 


MARINE.  SURFACE  LAYER 
NRL  MICRUhL 1EORULOGY 
SAN  NICOLAS  ISLAND,  CA' 


PRINT  DA  1  f.  :  1  1  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Min 
DATA  AVERAGING  PERIOD-  3C  Mm 


rUMPOSJU  PHUKllE  AND  BUI  K  AFRUDYNAMIC  DERIVED  PARAMF  I F  R  VALUE  UFIGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  Ml  ASSORT  ME  NT  ERRORS 
WITH  THE  LOWER  l  IMTT  OF  THE  CORRI SPOND1 NG  ME  ASUREMf  N I  UNCERTAINTY  IND1CA1 F  D  IN  [  ): 

FLUX  PARAMETERS 

GTAMIITY  <*=UP  ,-*DOWN)  SC.  A!  ING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,  -Unstable) 
-d.009  lli.  02  I  A  I  CMH 

Or4.TR  TC  i  IF  AN  HE  U.IIT 
( rie ter  )  UMH -  ( 1 1  »72 )  1  /2 
1 2  99 

l' L  AT  UMH 

1.012  1  0  .121 

Z/L  AT  10  MET FR'i 
•I*  .  I; 0 9  Hi  ci 2  I 

MON  IN -OKIKHOV  LENGTH 
( Meter  s  ) 

-1  098E  0  4 


MOMTNTUM  FLUX 
(Nt /n2) 

-6.84E-01  16. OF -02 1 

HIMTDMY  FLUX 
(Kq/sec  m2 > 

6.2UF.-05  (R.0E-06] 

l  AT  .  HF  A T  EL  UX 
(Watt  s/rt? ) 

I. 58F  02  I2.CE+011 

SI  N  .HEAT  El  UX 
<  Ua  r  ts/«2  > 

3.691  01  I  3. 0F*0b I 

SKY  AND  SOI  AK  HEAT  FLUX 
(Wat  ts/«2> 

1  .  45E  01  12. OF* Oil 

TUTAL  MF.  A  f  BUDGET  FLUX 
<W.»  fts/w2> 

2. 0.<F  02  I  3 . 0C ♦  C  1  J 

BOWEN  RATIO 
Cue  units) 

II. 200  10.081 


F K  TC T ION  Vf  LOCITY 

<  Meter-  /sec  ) 

7.217F-01  t  6 . OF  -  02 1 

of  Al  I  NG  CPF  c:  .  HUM  I  D  . 

<  Kq/Kg  ) 

7.942F.-35  T3.0r.-n51 

SCAI  INC;  POT.  TEMP. 
(Kelvin) 

-3.692E-02  1 2 . 0E -0? I 

ROUGHNESS  LENGTH 
( Meter o ) 

1.67VE-03  1 6 . 0F-05 1 

DRAG  COE E. AT  10  METERS 
C  Me  ter*.) 

2.S0M  -o3  14,  Of  114  1 


DIMEREMt  Br  TUi  TN  THi  PROFILE  AND  BU:  K  ATRODYNAr.IC  OI  RIVED  PARAMETER  VA'HLS  AS  COMPUTED  VIA  THT  STANDARD  DEVIATION  FROM  EITHER  THT 
MMlVr  WEIGHTED  f.OMPOGIU  VAi  ME  HR  Ml  AbURE  HF  NT  UNCERTAINTY  VAI  HE.  (WHICH  F  VF  R  ABSOI  UU  VALUE  IS  LARGER),  ALL  VALUES  ARE 
I  IS TED  IN  P  F  K  C  F  N I  DIFIfRLNLF  AND  ARE  "♦or-“: 

I.RAI-  RICH.  //L  MOMENTUM  l  A I  .  HF  A I  SI  N  Hf  A I  SKY  RAT*  TOTAL  HF  AT  BOWL  N  MUCTION  SCL. SPEC  SCL  POT  ROUGH  DRAG 

no.  a  i  c.»h  a  i  iom  n  ux  riux  m.ik  hux  mux  ratio  veiocity  humidity  up.  length  rotr. 


3  (,  %  29  X 


SIX  IU 


ux 


1 32  1 62  26X 


16X 


•t  64X  SOX 


END  Of  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROME  Tf  ORlJL  QCICAL  EXPERIMENT 


NAVAL  RE'iF  ARCH  I  Al  OkATURY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHTR1C  RESEARCH  SI  At  ION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  •  *  *  MTCROMETFOROt  OCIC.AL  DA  1 A  ■  *  *  * 


RUN  NUMBER ; 

7905090230 

PRINT  DATE : 

11  JUN  198H 

START  TIME; 

2:30:50  PST 

DATA  '.AMPI  ING  KAIL  l  ALL  LHANNtl.S)- 

i'.'Mi  II 

END  TIMF: 

3;  9:  0  PST 

DATA  AVfc  KACINl  PEkIOD:  30 

Mi  it 

SI  ART  DATE: 

9  May  1979 

DAY  129) 

NOMFNCI  A  TURK 

1-UPPFH  LLVtl  ,  2*1  UUl  R  1  •  VLl 

*  ANALOG  CHANNFl  RAW  DATA 

(AVERAGE  VDC) 

No  .  00 

No  .  01 

No  .02 

No  .  03 

Nc  .04 

He  .05 

No  .  0 6 

No  .  0  7 

Nt.  DU 

VOLT .RFF .A 

TEMP . STRUG. 

I  TFMP.STRUC. 

2  DEW  POINT 1 

Di-W  P01NT2 

WIND  SPEED 1 

WIND  UP ELD? 

BAR . PRES 

2  SKY  K AD 

6.205 

0.001 

0.001 

4.776 

4.8S4 

8.12? 

7 . 4  95 

4.5V? 

-0  .  1C4 

No  .  1  0 

No .  1 1 

No.  1? 

No .  13 

No.  14 

No  ■  1  5 

.  It, 

No  .  1  7 

BUI  K  UT  TFMP 

AC  FREQUENCY  AC  VOL  I AGE 

MANUAI  FLAG 

ZERO  RFF. 

SPARE  A 

SPARE  b 

VU  1  PL  L 

b 

3.600 

3.777 

2 . 530 

0 .001 

0.301 

0.001 

0.001 

/, 

*  DIGITAL  CHANNFL  RAW  DATA 

(AVERAGE ) : 

ESCARPMENT  DATA,  FIELD  CAI 

I BRAT  1  ON  ANP 

WIND  SPEED  £ 

JCAVPMf  n  I 

LtiftRFfTIONC 

No  .  1 

No- 2 

IJPW1ND  NEAR 

UPWIND  I.AND 

DP  1 1  CAL 

i>p:tlal 

Will  1  Ml 

wane 

AIR  TEMP  .  1 

AIR  TEMP. 2 

HEIGHT/LENGTH 

PATH (Meters) 

(Volts) 

( Vcl  i?  ) 

( V  r.  <•«..) 

( G  c  e  f  f 

1411  1I6SQS 

1421  117895 

0.199 

1  08 

-0 . 008 

-It  .  050 

o .  a  a  u 

•j .  9  y? 

Nu  (jV 

WIND  t) i  H 


W  . 

(Ci 

i) 


teT  < 

.  V4  7 


«  SYSTEM  HOUSEKEEPING  PARAMETERS  TKANCtATED  INTO  ENGINEERING  UNITS: 


. tAnliAL  FLAG  i  RL’OR  COUNT  DATA  BALE 
INo  .sc  jn',)  cNo.scans)  cNn  .scans) 
U  0  1 80 


VCJI  T  .RFF  .  DE  V  VOlT.RFF.DFV  ZERO  RFF.  DEV  AC  VOLT.  FLUX  AC  FRUJ.IIUX 
A( No . > . 0 CSV )  B(No.).005V>  (No . > . eO?V>  (Nc.>5V>  (Nc. >1H?) 

a  o  a  a  j 


<  VAC  • 

I  .  3 


T  At ,  [- 


A'-  I  REQUl  M  Y 
<  Hi  I 
.9 . 70 


*  OBSERVED  MiCKltflE  TE.OROL  OGICAl  PARANf  TERS  (INCMJDTNC  THE  AROVF  CAI  .  AND  ESCARPMFNI  CORRECT  I  «’NS  <  TRAnS!  ATFI>  INIO  l  NC.lN;  E*  IN  7  UNIT, 


AIR  UMP.t 

WIND  SPEED 1 

DEW  POINT  1 

TFMP.STRUC. 1 

WIND  DIR. 

BAK . PRf  S .  i 

Sky  RAD 

'•um;  wt  i  t  m 

rn  r-a  AIR  TEMP 

<  Celsius ) 

(Meter/sec ) 

(Celsius) 

(Kel . *M-2/3> 

(Deg  True) 

(Mi  1  1 1 bar  ) 

(Watt /m? i 

'Celsius; 

(|.  e  i  v  m  ) 

It .651 

15.63 

B  .21 

NO  DATA 

3?2 . 5 

1  JOB .67 

I  .  4i,E  J  1 

1  3 . 33B 

284 . 88  II 

AIR  TEMP. 2 

WIND  SPEED2 

DEW  PniN?2 

TEMP .STRUC.2 

11DE  TABLE 

BAk  PRCS.2 

( Lei  si gs ) 

(Meter /sec  > 

(Celsius) 

(Kel . *M-2/3) 

(Meter  nSL> 

(Mi  lllliar  ) 

11.790 

13.87 

8.3! 

N U  DATA 

-0 .60 

1 6(9. 77 

i’.V.i  LG*  A  '  v  . ' 

nitfcOhLIFl  IROLOGICAL  PARAMETERS  s 

till  i  CM  l  ,  Z  l 

U  i  •  1 1  ii  ’  .  1 

vjr  .  rt  mk  .  i 

V.POT . TEMP . 1 

AM0.HJMID. 1 

REI.  •  HUMJ  D  .  1 

SPEC. HUMID 

1  VAP.PRIS.l 

S.VAP  .PRlS.l 

Rt  F  InDFx  i 

( r'.Mtvr  s ) 

(Celsius) 

(Celsius) 

(Celsius; 

( Kq/m3 ) 

(Percent ) 

(Kg/Kg  > 

(Mill i bar ; 

(Mt,'  ib«.  > 

(Kel  .  *ft-  .  ’  f  3  ; 

1U.35 

il .U3C 

18.012 

12.991 

8.23VE -03 

79  42 

6 . 7C5L-C3 

1 6 . 8?9 

13.5,3-. 

NO  DATA 

HUGH  I,  Z2 

PUt  •  IMP  .2 

VIR . TthP .2 

V .POT .ThMP .2 

ABS . HUMID . 2 

RFL .HUMID. 2 

SPEC. HUM  ID. 

,  ?  VAP .PRES. 2 

S  .  VAf  t  kLS.2 

Rtr .  Us..'  »  ./ 

ineter s ) 

(Celsius) 

(Cels i us) 

(Celsius) 

(Kg/mT) 

(Percen t ) 

( Kq/XQ > 

(Mi  1 1 i bar > 

(M/ l | ib«r > 

(Kel  .  iri  8/3  > 

V.?0 

1 1 .880 

12 . 959 

13. 049 

8. 2V7E-03 

79.20 

6.748E-33 

10.910 

13.776 

*■•'( )  i.'ATA 

•  CONTINUED  Bi.LUW 


RUN  NUMBER: 

7935090230 

marine  L.URFACL  LAYER 

1, 1  AR  T 

TIME  : 

2:38:56  PSt 

NRL 

M1CROMETFOROI  OCY 

M  AH  r 

DA  1  F  : 

9  May  1979  (DAY  129) 

SAN 

NICOLAS  ISLAND, 

PRINT  DATE:  11  JUN  |90(J 

DATA  SAMPLING  RAIL  (ALL  IHANNIlS*):  Y./MlO 

DATA  AVERAGING  PERI  UP:  JO  Min 

NOME  NCL  AT  URF  :  1-UPPER  LtVF  *  ,  ?  .  i  VCR  I  LVU 


*  PROI  IlL  CAI  CUtAflONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAl  UES  ( BUSlNCEk , 1 973 > : 


FLUX  PARAMETERS 
( ♦ *UP , - =DOWN> 


SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


P«Ci  HE  SI  OPES 
i  «  = INLx  WITH  HF  KJH!  ) 


l  .PAD  .  R  i  CHAKDL.ON  NUMBER 
i  t  -K  ♦  -»b  J  e ,  -  -  l)ns  i  *b  1  e  ) 

-  0  .  DOS  AT  GMH 

GEOMETRIC  MEAN  HFIGHT 
(Meter)  r;MH«(ZI  »*?)  i/.‘ 
1 2 .  99 

1/ 1.  AT  GMH 
-D . 007 

Z/L  Al  It  Mf  TtPS 

-o .  oor. 

Z/L  AT  Z1 

-  0 . 007 

Z/L  AT  Z2 
0  .  00  5 

MUNI N' OBUKHOV  LENGTH 
( Merer  s  > 

-  I . V42E  03 


MOMENTUM  FLUX 
(Nt/m2> 

-1 . 30£  flfi 

HUMIDITY  FLUX 
(Kq/sec  m2) 

0 . 04E-0S 

LA T.  HEAT  FLUX 
( War ts/m2) 

J . 99E  02 

&► N . HEAT  FLUX 
(Watrs/m2> 

5. OIL  01 

sky  and  solar  heat  flux 
(Mat 

1 . 46E  01 

TOTA1.  HEAT  BUDGET  FLUX 
(Ratfs/«?) 

2  63E  02 


FRICTION  VtLOCIlY 
( Meters/sec ) 

I . 029E  00 

SCALING  SPEC.HUMD. 
(Kg/Kg ) 

6.35GE-05 


f.CALING  POT.  TfcMP. 
(Kel van) 

-3.920E-0? 


ROUGHNf SS  LENGTH 
( Met  er  s  ) 

3. 201 E* 03 


DRAC  COEf  .  AT  10  Mr  TFR8 
(Dimensionless) 

4. HB3t  -  03 


CtNf-RAi  FORM:  DN/'DZ* 

1  (Nl-N?)  )/ll  n  (ZI/Z2X 
<Z1«Z2>1 /2I 

N-UIND  SPFFD  (h/set> 
Z=HEI GHT  (Mf)ers) 
DWS/D/=  1.93E-01 


N=5PEC. HUMIDITY  (Kq/Kg> 
Z-HFIGHT  (Meters) 
DSH/DZ=  -B.92E-06 


N*PUT . TEMP . (Kelvin) 
Z=  HF 1 GHT  (Meters) 
DPT /DZ-  -5 .  50E.-Q3 


CF.NCRA:  FORM.  N  SLOPE  - 
l  (l  nZl'PSI  )'<Ln?J-PM  »  I  • 
INI -N?i 

N  =  UIND  lPEF.D  (H/sit'i 
Z=Hi  I  GHT  (M)  Ve.-t.Ans 
PS  1  -PT>  1 1 

WS  SLOPL-  3  B'Ti  -0  1 

N*SPt‘C  .HUMIDITY  (Kq-KQ) 
Z*HEICH7  (M)  Vert.  A*  is, 
PSI=PS1? 

SH  SLOPE*  6  50E  03 

N=PO I  TEMP . (Kelvin) 

Z* HEIGHT  (M)  Vert  A«i*. 
PGI -PS1? 

PTK  ’.l  OPE  =  1  ?.!iF  01 

N«LnTF.Mi  STRUi  iK»M-2'3' 
Z*HF  1  GHT  (M  )  Ver  t  .  At  i  «. 

P  S I =NONt 

CT2  SLOPf  =N0  DATA 


PM  I  AT  /l 
PS*  1  AT  I'2 
\  SIS  AT  71 

PS  1 2  AT  /?. 


0  .  033971 
0 .  » 1 73Uh 
0.020615 
0 . 0  1  IJ  494 


BOWEN  RATIO 
(no  un  j  ft, ) 

0 . 252 


•l  GENFRAL  CONSTANTS  : 


MlSCELLANi  UUj 


VUN  K ARMAN 
CONSTANT 
(Ns  units) 
fl  .  4 


gravitation  profile 
AT  CELT  RATION  TU.9  .  P9 ANDTT 
(M/sec  i»)  NUMBER 

9.7959  0.74 


PROFILE 
TUR. SCHMIDT 
NUMBER 
0.74 


Bulk 

SIN  HEAT 
TRANSF .CUFF . 
0.92F-03 


BULK 

MOISTURE 
TRANSF  .COFF  . 
t  .  321  0  3 


AIR  PENSI T Y 
<Kq/m  ( > 

1 • 229 3 


#  GF  NEPAL  NOTF  ;.- 

Accuracy  limitation  etr.eederi  for  measurement  of  Profile  Slope  and/or  Partial  Derivative 
Computation  e*er«ted  fty  insertion  of; 


Al  R  SPI  L1FIC  Mf  AT 
'Ileal  ./Kg  Kel  .  ) 
;.’.4145L  02 


SHI  SH2*  */-  OHt  -3  Kg/Kg. 


WATER  1A1.HCAI  VAP 
<  I  I  r  .*  1  xj  > 

5  .  v«6Pf  <«r. 


*  CUNT  INLB  D  ON  NFXT  PAGE 
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RUN  NUMBER ;  7905090230  MARINE  SURFACE  LAYER 

SFART  TIME;  2:38:50  PST  NHL  MICkOMETEOROLOGY 

START  DATE:  9  May  1979  (DAY  129)  SAN  NlCOl AS  ISLAND,  CAL 


PRINT  DATE;  1  I  JUN  19SC 

DATA  SAMPLING  RATE  (All  CHANNELS;  :  6/Mn. 
DATA  AVERAGING  PERIOD  3<:  Mm 


•  ESTIMATED  HICROME 1 EORQLGGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP 
(Ctl«iu»< 
1 1  .773 


WIND  SPEED  DFN  POINT 
(Meter/see)  (Celsiv**) 
14.08  8 . 30 


TFMP.STRTJC.  BAR.  PRES. 

( Kel  . xM-2/3  >  (Millibar) 
NO  DATA  t  0  0 9 . 67 


BULK  WT  TEMP 

(Celsius) 

13.338 


AIR-UT  TEMP 
(Kelvin) 

-1 .565 


POT--UT  TEMP 
(Kelvin) 

-I  467 


V1R-UT  TEMP 
(Kelvin) 

'L .397 


V  POl-WT  TEMP 
(Kelvin) 

-0 .299 


HEIGHT 

(Meters) 

10.00 


POT. TEMP . 
(Celsius  > 
11.871 


VIR.TFMP. 

(Celsius) 

12.941 


V. POT. TEMP 

(Celsius) 

13.039 


ABS. HUMID. 
(Kq/«3) 

8 . 29  0E -03 


REL  HUMID. 
(Percen  t ) 
79.22 


SPFC. HUMID. 
(Kq/Kq  ) 
6.743F-33 


VAP .PRES . 

(Millibars) 

10.901 


S  VAP . PRES  . 
( Mi  1 1 1 bar s ) 
13.760 


REF . 1 NDEX 
(Kel . >H-2/3) 
NO  DATA 


«  BUI  K  AFRODYNAMXC  CAL  CUI  AT  IONS  BASED  ON  ABOVE  ESTIMATFD  VALUES  AT  TFN  MFTERS  ( FR1FME  FT  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
( E-Stable, --Unstable) 
-0.017  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*( Z1 »Z?> 1 /? 
12.99 

Z/L  AT  GMH 

-0.022 

Z/L  AT  10  METERS 
-0 .017 

MON IN-OBUKHOV  LENGTH 
(Meter  «•> 

-5.946E  0? 


FLUX  PARAMETERS 
(♦*UP ,-=DOWN> 


MOMENTUM  FLUX 
(Nt/*2> 

-3.B0E-01 

HUMIDITY  F LUX 
(Kq/sec  n2) 

6. 05E-05 

LAT.HFAT  FLUX 
(Udtts/n?) 

1 . 50E  02 

UN.  HEAT  FI  IJX 
(Uatts/n2> 

2.61E  01 

SKY  AND  SOLAR  HEAT  FI  U. 
(Wat  ts/«2> 

1.46E  01 

OTAL  HEAT  BUDGET  FI  UX 
<  ;Jatts/n2) 

1  90E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

5.558E-01 

SCAL ING  SPEC . HUM  1 D . 
(Kq/Kq  > 

8.B56E-05 

SCAI  ING  POT  .  TEMP  . 
(Kelvin) 

-377BF-0? 

ROUGHNESS  LENGTH 
(Meter  i) 

6 . 840E-04 

DRAC  COt F .AT  10  MF  TERS 
(Dimensionless. ) 

1  559F-03 


1NFERRTD  MEAN  VERTICAL 
VC L OC I T Y  COUARIANCF 


WITH  LONG.  VELOCITY 
(Me ter 2 /sec 2) 

-3. 089E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  «3 ) 
6.051 E- 05 

WITH  POT. TEMPERATURE 
(Meter  Kel . /set  > 

2. 10CE-02 


MISCELLANEOUS 


AIR  DENSITY 
( Kq/«3 ) 

1 .2295 

AIR  SPECIFIC  HEAT 
(ITcal . /Kq  Kel . ) 
2.4146E  02 

WATER  LAT.HEAT  VAP. 

( ITral . /Kg  > 

5.9G66E  05 

VAP  .PRES.. '.T  WT  LEVEL 
(Mj  l  1  ibar  ) 

15.267 

ABS. HUMID. AT  UT  LEVEL 
(Kg/«3) 

I  .  155E-0? 

BAR. PRES. AT  WT  LEVEL 
(Mil 1 ibar > 

1010.87 


BOUF  N  RATIO 
(no  units) 
0.174 


»  MF  ASUREMF  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PfRCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TUP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  PUl  K  AERODYNAMIC  FRROR  VAI  UES .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "aor- 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWFN 

FRICTION 

SCL . SPEC 

SCL , POT . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FI  UX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

IENGT  H 

COEF 

64X 

64X 

54X 

1  30X 

47X 

10X 

99X 

1  77% 

27X 

103X 

20% 

47% 

54X 

164X 

164% 

46X 

40X 

92% 

1  ox 

34X 

132% 

?3X 

63X 

1  1 5% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER: 
START  TIME: 
START  DATE: 


7905090231* 

2:30:50  PST 
9  May  1979  (DAY  129) 


MARINt  SURFACE  LAYER 
NRL  MICROMETEHROLOGY 
SAN  NICOLAS  ISlAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  6/Min 
DATA  AVERAGING  PERIOD;  30  Nin 


*  COMPOSITE  PROF II  E  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MFASUREmENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  MF  ASURFMFNT  UNCERTAINTY  INDICATED  IN  t  I : 


STABTI  ITY 


FLUX  PARAMETERS 

(♦=UP,-=DOWN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 

0 .008  (0.0?)  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH- < Z1 »Z? >1/2 
12,99 

Z/L  AT  GMH 

-0.011  (0.021 

Z/L  AT  10  METERS 
-0.008  (0,02) 

MONIN-OBUKHOV  LENGTH 
( Meters ) 

-1 . 1  BSE  03 


MOMFNTUM  FLUX 
(Nt/n2> 

-B.03r-01  1 6 . OF -02 ) 

HUM(D ITY  FI  UX 
(Kq/sec  n2> 

6.52F.-05  I8.OE  06) 

LAT.HFAT  FLUX 
(Wat  ts/n2) 

1  61E  02  1 2 . 0  E  +  G 1  ) 

SI  N.HEAT  Ft  UX 
(Wat  f s/nP) 

4.20F  01  (3. QE+00 1 

SKY  AND  SO.AR  HEAT  F  i  UX 
(Wat  ts/ti2> 

1  . 46E  0 1  I?. 0E+01  1 

TOTAL  HEAT  BUDGET  FLUX 
( Watts/n?) 

2 . 0 VF  02  ( 3 . OE+0 1  1 

BOWEN  RATIO 
(no  units) 

0.298  10.081 


FRICTION  VHOCITY 
( ileter  *v/sec  ) 

7.729E-01  I6.0E-021 

SCALING  SPEC. HUMID. 
(Kq/Kq ) 

-7.90'.rr-05  13.0F.-BSI 

3C.AI  TNG  POT . TEMP . 
(Kelvin) 

-38991-OP  (2.0E-021 

ROUGHNESS  LENGTH 
( Meter  s  > 

1.923E-U3  (6.0E-05) 

DRAG  COFF  AT  10  MF IFRS 
< Meter i ) 

<-  .97ir  u3  ( 4 . 0 E  - 0 4  l 


e  DIF  FERENl.F  BETWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMF  TER  VAI  UE  S  AS  COMMUTED  VIA  THF  STANDARD  DEVI  A  f  TO*  FROM  LJTHEE  T  Ml 
ABOVE  WEIGHTED  COMPOSITE  VALUE  UR  Mr  AGURF  HE  NT  UNCERTAINTY  VALUE  (WHICH  F  VF  R  ARSOl  UTF.  VALlJL  IS  lARGFR).  All  VAI.  UF  S  ARE 
LISTED  IN  PFRCFNT  DIFFF  RENCE  AND  ARF  "♦or-": 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  1 0M 


MOMFNTUM  LAT.HFAT  SfN.HFAT  SKY  RAD.  TOT  Al  HF  AT 
FLUX  FLUX  t  LUX  FLUX  FLUX 


pnwt  n 
RATTO 


FRICTION 
VFl  OC1T Y 


SCI  .SPFC 
HUM  I D IT  Y 


SCI.  .POT  . 

TEMP 


ROUGH 

length 


DRAG 

COCF 


3 SX  32X  50% 


17%  3GX 


OX 


19%  1 9X  31 X 


16X 


68%  S'** 


•  END  OF  DATA  RUN 
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F 

MMk  1  Nl  •  '»  A  *  **  -  *  '*■1  ‘  A  i  u  [*i«  *.  r 


•'  ■  >r.  i  t.-tsk; 

•  1*  .  i  .  ..-I  :  •>.  Ml  .'-.I 


DAY  I  •  >  I 


hu  .  I  (. 


I.  Dll 


IL.lt  |  l  *i  i  n- 


M  t  V  if*'.  I'mKmJIi  Tl 
:  M<  llh  I  *  -l  IN  1  L'M 


•  .ikvi  f-  n;*.t-uf».  ii  1  .<!.n  u  .Jtft:  PnHMni  Uk  .  •  if.i  i  i ii/ 1 fi> - 

lx  im.M  UJlr.li  LiM  I  t<l  M  W  t'l.iHl  i  ilnf.'.lr"  I 

I  BLU7I  •  flrft  «».•/■»«*.  /  lU'lMl'l  ''hfl  ..n  i> 

l  l  r.  ,1  3  II.  M3  »!..*3  M»  i  iUA 

■  X  ILn  .2  WIND  Si'H  fj.J  lii  W  HUM;.'  u  hr  .ill'll  '  M 

'  I.t.-I  '.netfr  •«.*•»  y  •  l  f- 1  ■  ■  •  **J  *n  :•< 

,  I  4  ■  i  ?  j*i  i» .  3-*  r.u  DA  t 


•  i.  1 1  I’WfJl  IK.  I  Cnl.  i'lYkAnUl  kS  : 


4  .  1  >44 


1  1  I'l  1  M 


H  ’•*  I  "I 
m  J 1  I'¬ 
ll  l  ■>  H  . 


tv.  I  url  l  ,  /  i 


Vlk  1 1  i  is  ’  ,  1  ViUl  IkftM  Hi*'.  M- 1  ■  I  !•  i  ki  li.'OD.l  SH  1  H.mtl  t  Vi,'  kkl  t-  1  '*  V,V 


•  l'*.*  I  - 1  .is  >  ■  *<•).  n3  > 


it  ,  i :  h:'  y  ik  .  1 1  ii;’ .  :•  v  kni.HM-  :  mI-s  *.«•«-»  1 1» . 


<1  ••I'.iM  »l 
\.‘  714 


<1  .r'ni  •  <»-.•  . 

H.  U'  i  i:  j  ■  t.j 


A  M  4!  •  <  It  f*44 

l‘ ;  i  i  n  i  n  ;  VAk  H*i  ■ 


•'ll  .  .  .i*»- 

1  i  ‘  4 


I  AN  U  Iff 
I  >  *  *  ‘ 


1  Ul  I  I N  fl  >  *  l 

■kh  >  n  -  '  3  > 

N"  r«.%  r  a 

:  *i r  :s  ■>  <  ;■ 

■>el 

Mi  DAT A 


Li  in  I  1  NUi  L>  t*:  I  l*'.J 


wuN  Mtrtl.i  I* 
•  IAkT  fin.. 
‘  ■  t  A*  f  l;A  1 1 


SO  /'i 


.T 


3  V  .  H 

7  n.j ,  J  v/o  ,  DAY  1  J‘‘ 


MARir'l  SUKtAlf  iAiIF 
nhi  micro*!--  it  Hvn.  (j:.r 
'An  II  Uni  AS  I  -iani>,  i: 


t-k'N'  p.%  !h  I,  ,'U*  |Voi 

j.m1m  '.flfh  IM,  Ri.If  'All  .  HANNIISf. 

DATA  A’.ikV.lNii  kifcldD  3(,  Min 

MiMi  r.l  l  All'Kt  l-ufflk  l  >  Vtl  ,  2»l  •  Ul»  l  till 


I'fU.-lLt  I.Al  I'Ll  AT  lUw’i  |*.V.»L  l<  UN  A>‘UVi  01  Sf  H'l  0  AN.;  CAT  f‘  Ui  AMD  VA' H..‘j  <KJ.fM.ih, 
Fill*  PARAMl  I:  iS 

MAT  If  MY  <  ♦ -UH  .  -  -DOiilfO  O.AllM.  kAkAM'tlkS 


fAKTIrtl  tiLklVATtVl 


l‘ H 1 1 1  Ii  t  Si  I'kl  V, 
i  NLk  Ul  If  Hi  ir*4t  » 


".had .Richardson  wjnhf-k 

1  u- t  1*11 )  *•  ,  ■  l.lliM«llI«‘) 
l.lir,*!  AT  III.H 

1  *  i'.k  Tii  in  n:  an  hi  j  hi 

•  n.'fpr;  ( .*IH  ■  <  /  1  *  £'•’  *  t  /  It 


AT  r-  -l  II  1.7  I  V 
hI  "1  '  i.  .!>  i'*.s. M 
hi  ii.utinihU 


noM'-.w Furl  flux 

<Nt /«?> 

».17h  l>0 

niirtiiiur  f i.iix 


l  A  I  .  hi  AT 
•;  v<4 1 1  L/r»J 


M  N  .HLAI  I  I  ii/ 

<U.)  t  c./hL1) 

J.'k  01 

SK  t  AiH>  3 At. Ah  til  A f  FlUn 
i  UH  1 1  S / !•*<•  t 
1  4AF  II I 


I  k  I(  r  I  UN  Vi  10*  ITT 
<  Me*  i  f tr  s  /  ,»?>  > 
l  il*  of  (:l 

I'I’AI  I  Nt.  •  ki  i 
*  Kq/n  q  ) 


JiLAI  INC  l-ill  . 
Up  I  vin> 
i  v/4t  n;' 


RUuLHNfJt:*  ILNi.TH 
i  Me '  *>r  *.  i 
5 .  58  ii  •  li  < 


fill Al  HI  A 1 
i.  U*  i  »',/*:■> 
?.vif.  h;t 

fit li*H  N  VAT  IU 


'.Hbl.i  I  Fill* 


DKA(.  i  III  I  Ml  I  <:  MI  rtkli 
<  !•  i  i  or.  Ip-  ,  > 


tifWIAi  I  |j.«h  |>N.  D.*- 
l  '  Ni  N.'  >  I..  II  I.  <7  I  -  fil  »• 
i Z1*Z? > I  '21 

N  W  1  Nil  •  l't  I  1)  r  .  '  fi  I 
r-*K  l  i.m  T  ■  ■ 

fW.'D/s  I  W(  :*t 


I*  *  ST*  FT  .HUMIDITY 
/  HV  If.HT  (MfTp.f  ,  » 
DSH/PZ-  U  V.»f  -  0 ^ 


H  i’li  T  .  7  t  i  K  e  1  v  >  n  > 

r  HI  It.HT  I  ) 

WT.-D/ =  *•  SRi  F-5 


f  '.  I  n  / 1  -  ♦  ‘ .  1  '  -  < 


U  Of't  = 

2  -PM  *  )  / 
INI ~H3  ) 


N  •  WIND  Ml  ID  ■  M 
i  Hi  Jl.Hf  >M1  V*r 
PM  .1‘Ml 

U  ?  SI  UP  t  3  7 Vi 


0  I 


>"li  MlJMlDITl  Mg.' 
HI  ICHf  <M)  V.  •  r  A  > 

•it  »F«ur 

H  SI  l  IPF  -  li  SI  I  II  3 


■HI 


•*  TU 


T  F  Ml 
iLK.Hl  - 

i  =rs  I  .• 

tjpf 


Mi  VfM  A* 


N  =Lt.Ti  M>  •tkU'  '  I  >1 
/’Ml  l  i.hT  >  n  >  Vrf  »  ■ 
P51 =NONf 

f.  T  ;•  SliiH  -mo  data 


Ml  sc  ill  AnF uus 


I.KAVi  |  r  1 1  - 1  IM  PH  Hi  1 1  I 
Al  <J  >  I  Mill  J  UN  III*  PKANDTi 

:•  J  NiirUn  k 

7  /VjV  I)  .  74 


TUk  .r.CHMIf'T  •'.!  N  Ml  At 


M/IK 

MUISTlIvf 


NUMlH  k 

0 . 74 


TkAN'.r  .  r  I II  f  lHANbt  COM 

fi  .  921  0  .3  1  i.’l  IM 


i  IT  k Al  NOT:-  , 

At i  u/  41  y  I  i  n  i 


licit  p*irp;Ot*<I  ft*  I’HPiiI  ft  liltfo  4Otl/0r  I’arfjal  P«»-  iv<l 

r  uf»»il  hy  in*.pruon  nt  . 

.  OH,  3  Kg/kg 


A  IP  DINS1 T  V 
iUq'R  1 1 
t  ??9* 

Aik  I, PI  I  If  IC  HI  AT 
<  t  t  <  4  1  '  F  g  *  «*  1  > 

■  414.  I  0." 

WAIlk  l  A  t  MCA  I  VAP 
Mlt.*  >  »q» 


f  IN>it  I'  UN  N>  x  f  I’Af.f 
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RUN  NUMBi  K  :  791.5090  301.  MARINE  SURFACE  l  AVFR  PRINT  DATE  ;  II  JUN  IV8( 

MART  T  inf  ;  \ .  9;  |  U  PM  NRL  MlCRimETETIRUl  OCY  DA  I A  SAMP  I  INC  KAU  (ALL  GHANMlSi:  6/ Min 

S1ART  DATE:  V  nay  IV7v  <  DAY  129)  SAN  N I  GDI  AS  ISLAND,  CAI  DATA  AVERAGING  PERIOD-  30  Mm 

ESTIMATED  nlLHtM  It  UROL  DU  l  CAI  P  AHAittlERii  AT  HN  METERS: 

AIK  ItnP.  U 1  NO  SITED  DEW  POINT  TEMP. STRUG.  BAR.PRFS.  BULK  UT  T F fiP  AIR-WT  TEMP  POf-WT  TEMP  VlR  UT  TEMP  v  POf-WT  TEMP 

(Celsius)  irtetfr/wLl  (Celsius)  (Kel.*M-?/3)  (Millibar)  (Celsius)  (Kelvin)  <KeWir.'  (Kelvin)  (Kelvin. 

11.726  J.176  8.33  NO  DATA  10C9.76  13.344  -1.61&  -1.520  0  448  0  350 

HE  I  CUT  PUI.lthP.  VIR.IFrtP.  V. POT. TEMP.  AbS .  HUrt  I D .  REL. HUMID.  SPEC. HUMID-  VAP. PRES,  S  VAP  PRES  REF  INDEX 

(Ei.-ters)  (lelsius)  (Celsius)  (Celsius)  (Kg/«3>  (Percent)  <Kg/Kg>  (Millibars!  (Millibars)  <Kel.*M-P/J) 

10.3U  11,824  17.896  12.794  8.310E  03  79.64  6.7S7E  03  10.926  13.718  NU  DATA 

BUI  K  AFkilDYNAMIC  CALCUIAUUNS  BASt  D  UN  ABOVE  ESTIMATED  VAl  Uf  S  AT  TEN  MtTERS  (FR1EHF  ET  At,  1978): 

INFERRED  FI  UK  PARAMFTFRS  INFFRRFD  INEFftkF[>  MEAN  VERTICAL 

STABILITY  <  ♦  -UP ,  - M  DOWN  >  SCAI  INC  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


(•RAD  .  R  ICrtARDGiJN  NUMBER 
(  ♦-Stahl** ,  -  -  I  Ins  tab  U*> 

■  (I  017  At  CMM 

i.rUiii  TRIG  i'i(  mN  HEIGHT 
( he ter )  GMH  i/l*7?)l/? 
12.9V 

iVi  AT  CM  I 
-0 . 024 

7/L  AT  10  METERS 
-  C  .  W 1 9 

MON  IN -OBUKHOV  LENGTH 
(Meters ) 

-S.3B2E  02 


MUMI  NIIJM  FLUA 
(N I /«?) 

-3-SrtL -01 

hi  ill  Of  TY  FI  (IX 
(Kg/ser  «.*> 

S.EiVE  05 

LA?  .Hi  AT  Fl  UX 
(Wat  »s/«2) 

1  .  46F  02 

SIN.  HE  AT  Fl  UX 
(Watts/ n2> 

2.64C  01 

SKY  AND  SOLAR  HEAT  FLUX 
(  Wd  t  t  s/nl’ ) 

I  . 46E  (  1 

TOIAl  HEAT  BUDGET  Fl  HX 
(Wat  ts /«;?) 

1 . 87E  0? 

BOWEN  RATH) 

(no  units! 

U  .  1B1 


f R ICT ION  VELOCITY 
( Meters/sec ) 

5. 398F-01 

SCALING  CP  CL' .  HUMID  . 
i  K o  /K g  ) 

-8.EI72E  05 

SCAI  INC  POT  .  TEMP  . 
(Kelvin) 

-3.936E-02 

ROUGHNESS  LENGTH 
(Meiers) 

6.2131-04 

DRAG  COEF.AT  10  MfTERS 
(Dimensionless) 

1  .538E-03 


with  long,  vi  i.ocmr 

(Meter  7/sec  2 ) 

-?.  914L  -01 

WITH  AbS.  HUM  J  D 1 TY 
(Meter  Kg/sec  «3> 
5.889E- 05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /ser  ) 

2. 125E-02 


AIR  DENSITY 
( Kg/n3  > 

\  2298 

AIR  SPECIFIC  HEAT 
(ITtal/Kg  Kel) 

7. 41 4 At  J2 

WATER  LAT  HEAT  VAP 
(ITcal./Kg) 

5-9068F  05 

VAP. PRES. AT  UT  LFVEL 
(Mill  ibar > 

15.274 

ABS. HUMID  AT  Wl  LEVEL 

(Kg/ m3) 

1  .  155E-02 

BAR  .  PRFS  ■  AT  UT  L  EVEL 
(Mill ibar ) 

>010.96 


M*ASUPEM»hT  tKRQrf  ANAi  YSI'i  OF  PARAMETERS  LISTED  IN  Pf  RCC  N I  Mf  AN  FRRUR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  ROW  ARE  PRIIFIIL  FRRUR  VAl  U»  S  AnD  BOTTOM  Rl  U  ARE  Pill  K  AFRODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦of*-": 


GRAD. RICH. 
NU.AI  Lull 

Z/L 

A  1  1  JM 

Md.lLNTUM 
El  UX 

LAT .HEAT 

E  i  UX 

SI  N  .  HI  AT 
FLUX 

SKY  RAD. 
PI  llX 

TUTAI  HEAT 
El  UX 

BOWEN 
RAT  10 

FRICTION 

velocity 

SCI .SPEC 
HUMIDITY 

SCL .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

C  OEF 

61  X 

6 )  X 

52X 

I27X 

45X 

10% 

98  X 

I74X 

26X 

1C3X 

l?X 

46X 

52X 

1*  iX 

1 63X 

♦6X 

4  OX 

9 1 X 

T  OX 

34X 

T  3 1 X 

23X 

63X 

1  1  4X 

43X 

40X 

L  i  »N  f  I  NUf  I*  hr.  i.OW 


RUN  NUhb...i  7VP3L/03C0  MARINE  SURFACE  L  Art  R  PRINT  DATE:  11  JUN  1980 

MART  TIMM  3:  V.13  PM  NR L  MICPUMETEUkOLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 

1-TART  DA  1 1  V  May  1979  (DAT  127)  SAN  NICOLAS  IS!  AND ,  CAI  DATA  AVERAGING  PFRIOD:  30  Mjn 


COMPOSITE  PRO)  Ml  AND  Mil  K  AERODYNAMIC  DERIVED  PAR  AMI  1 F  R  VAl  HE  WEIGHT  Fl)  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  I  HE  I  I  MIR  I  IM,*T  O'  f  Ml  COR  R I  BONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  I  1  : 

FLUX  PAR AML  T I  RS 

MAfliMf  (♦=UR>--DnUN)  SCAI  INC  PARAMETERS 


I.eAD.  P  M.HARD  ilN  h>MH'v  HIMftlll.i  FilIX  IRlGTION  Vi'LOCITY 

<♦  Stable.  iln*,i  «h  l  •* »  <H  i/m7)  ( Me  ter  -,/sec  ) 

it.OUV  |  o  t..i  ,♦»  Grtn  8  ('-F  -0 1  16.01-02  1  7.M3CE-01  16.0E-021 

Sr.t.-UIR.I  ill  *  •  n  Ml  MMt’Hir  F  I  MX  M.AllNG  SPt-  C  .  HUM  »  I> . 

<  rioter)  smh  <  .  i  • -!  .  «K»j'».e  ri.'H  (Kq/*Q) 

b  4*. I  OS  IM.hf  U6I  7.91*0  -05  13.01-05) 

LAI  H»  At  FlU»  SCAI  TNG  POT.  TEMP. 

■  U««  is/e2>  (Kelvin  ) 

l  Mil  lil*  li'.Ol  tOTI  -3.96HT  -02  C2.0F-C2I 

V  n  H>  AT  F  1  UK  ROUGHNESS  LENGTH 

•  Wat  i './*;•  I  (Meter'.  1 

4  3/»  III  I  <  0f  *00  1  96CE-03  I6.0E.-CM 

i  ANb  SOi  AR  HI  AT  TlllX  DRAG  COrf.AT  10  MITERS 

•  Wa » *  ..'*2 )  <  Meter  «• ) 

t  461  HI  I  .'•  OF  tOH  3 .1991-0  1  (4.0E-04I 

1  ■  ■  I  Eli.  HI  AT  BI.DGl  (  I  l.  UX 

<  w  >  t  »«./«:•  • 

7 .111:1  02  I  3.  IT  ♦  Ci  I  I 

I  IIWI  *  RAT  1 11 

i>  .ii  I  a.  urn 


(•MttREN'l  BMW.  UN  THI  .»Rni  III  AND  B>K  K  Al  ROPYNAMTC  DERIVED  PARAMMI-'P  VAl  III  S  AS  COMPUTE  Ti  VIA  THE  S1ANDARD  DEVIATION  f  ROM  EITHER  THE 
UVf  Wl  ll.HII  i)  I  UnPliM  fl  VAl  ID  UR  MEASMRIMENT  UNIERTAINlf  VAL  I  IF.  (WHICH  I  Vf  R  ABSOIlllF  VALUE  IS  LARGER).  AIL  VALUES  ARE 
I  i  MED  IN  Pf  Rl  *  NT  DIFFERING!  AND  A«l  "«or 

GRAD  RUM.  //I  MO.IFN  I UM  |  A  T  .  H.  A  T  Si  N .  Hr  AT  SK  T  RAb  TOTAI  Hf  AT  BOUt  N  FRICTION  SCL  .  SPIT  SCI. POT.  ROUGH  DRAG 

NIi.AI  i.flM  Al  IUM  TlllX  FIIJX  F I  UX  F I  UX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  LENT  HE  (-OEF 

m  3/*  617.  .MX  -HX  0/.  ??X  FBX  3JX  16X  IX  7IX  hOX 


i  :  l.  A  T  Gnu 


in  nilU  , 


M(IN  JN  ib-Ji*  M -i:  l  t  N-.  Ill 
*  ne  t  ef  *.  ■ 

I  !%.'»  l-  ( 


f NO  OF  DATA  RUM 
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MARINE  SURFACE  l AYER  hi CRQME TFOROl  UCICAl  EXPFRIhFNT 


NAVAL  R)  LARCH  I  ABURATORY 
hTMOSPHLKJC  physics  branch 
MARINE  ATTiOSPHI  R  1C  KTSEARi.H  STATION 
SAN  N I COL AC  ISLAND,  CALIFORNIA 

*  «  «  «  hlLROht  T)  C  KOl  UCICAL  DA  I A  «  *  *  * 


RUN  NUMBER 
START  TIME 
END  TIMF 
START  DATE 


7905090330 
3:39:30  PSf 
4:  9 : 40  PST 
9  H*y  1 9 V 7  (DAY  129) 


»  ANALOG  CHANNEL  RAW  DAI  A  (AVERAGE  VOC): 


No  .  00 

VOLT-RFF .A 
6.205 


Nc  ,  0  1  Nc,0?  No  0  3 

I F HP  STRUC.I  TFhP  .5IRUC.2  DF.U  POINT  1 
Cj.UOO  fc.OOI  A.  783 


No  ,  04 

DFW  POlNI? 
4  865 


PRINT  DA.  I-  :  tl  JUN  I9Hli 

DATA  LAMP  I  ING  o  A  |  f.  (e.LL  UwhMIS):  6/riin 
DAI  A  AVERAGING  PERIOD:  JO  mi. 

NIlnFNTl  AIURE  :  J-UPRFR  I.EVtl  ,  2-  l  ODER  L  f  VF  L 


NC  OS 

WIND  SPUD  I 
7.615 


N«-  •  C  6 

WIND  SPEF  D2 
7  .  T93 


N<  .  u8 
‘ K Y  RAD . 
0  .  I  b  4 


No. II)  No. II  Na.L.T 

HUL  K  MI  It-hP  AC  FRFQUtNl  Y  A<  VO!  TALL 
3.7U8  5.7/3  2.051 


N:i  13  Nu  .  I  4 

MANLlAI  Fl  AC  /IRQ  KM 
O.'IUI  U.ilOl 


r*n  .  15 
SPARE  A 
0  .  JO  1 


No  ■  I  6 
S.'ART  b 

H  .<101 


No  .  1  7 

I'll  r  ki  F  I* 


*  DIGITAL  CHANNFL  RAN  DATA  (AVrRAGF):  ESCAKFMrNI  DATA,  FIH.D  CAIIBPATIUN  AND  UlNu 


ESCARPntNl  CUwPM.  1  ION  • 


No.)  No.:' 

AIR  TEnP.I  AIR  TtnP.2 
Mil  116101  1421  11751)1 


UPWlnD  nfaw  upwind  i  AND  DP  1  FCAL  DH  T(V,l 

HrlGHT/l  EN„IH  PATH  ( he  t er  ■-.  >  (Volt*-)  (Veits) 

U.199  VV  -!t  Ll'tU  -J  .  u'»tl 


W  1  BF  <  AL  to  L  1 1  O 

iV,:  1  ts  >  (l.vH  I  .  i 

»i,.i  ,n  s . 


ft  SYSTEM  HOUSE  41  FPINC  PARAM!  Tf'RS  TRANS!  A1E  D  IN  TO  ENCINPtKlrK.  Un1I>: 

MANUAL  FI  AG  FRR‘)R  COUNT  DATA  MA-E.  VOL  1  RFf .DrV  VOl  T  RFF.&fV  /FRO  Rf  K  Di  V  AC  VOi  t  H  UK  AT.  FkiuIUJI  Af.  VTilTi-.ll 

(No. scans)  (No. scans)  (Nc.scar.i)  A<hc  .  >  .  005V>  B<  Nc  .  >  .  C  65V )  (No . > . 002V »  (No.)5V>  (ho.,lH>)  <(‘* 

0  0  183  0  0  Q  J  J  11-3 


-IR 

30e> 


I  >  t'LUl  t 

L,V  ■  77 


»  OBSERVED  hlCROHETEUROi  OGIGAI  PARAhF  J[>s  <  INCl  UDING  ThF  ABOVE  CAL.  AND  ESCARfM.Nl  CtVREC  J  ]  ONS  )  TRhNI.i  AH  :  Irnii  {  i*.,lN)  ER  J  he  M**|TS 


AIR  TEMP.l 
(Celsius ) 
11.610 

WIND  r.PEFDl 
(heter/sec ) 
14.63 

DEW  POINT  1 
(Celsius) 
8.»6 

IFpp . STRUC. 1 
<Kei . xh -2/3 ) 

NO  DATA 

WinD  D1K  . 

( Deq  .  T  r  ue  ) 
.3?5 . 4 

BAR  .  e  Rt'S  .  1 
(hi  I  X i bar  ) 
i  )-*a . 

CK  f  RAI> . 

:  Wat  t/tt/  > 

1  .  4t.E  J  1 

BULK  WT  1  1  r'.l 

1  .<  .(57 

•  m  I'.N  Dlk  1 
t.-Kl.-y 
.  1:  4  .  fc*t  :J 

AIM  TEMP. 2 
(Celsi us) 
11.750 

W I NO  SPF-ED2 
(Meter /ser ) 
13.13 

DEW  POINT? 
(Celsius) 

8. 37 

TFhe .STRIC.2 
(Kel  .  * M -?/.( ) 

NO  DATA 

TIDE  TAM  t 
( Meier  MSI ) 

-0.45 

bar  PRES. 3 
(Mi  1 1 1  lur  ) 

1  G  f»  V  85 

a  CALCULATED 

MICRIJhETEUROLOr. ICAL  f*ARAMETEHS: 

HEIGHT,  Zl 
(Meters ) 

18.35 

POT. TEMP . 1 
(Lelsi us) 

11 . 790 

V1R  .  TEMP  .  1 
(Cels'  us ) 

IP . 7/4 

V.Pnr.TEhP.t  ABS.HUM1D.1 
(Celsius)  (Kij/«3) 

12,954  8.265F-03 

RFL .HUMID. 1 
(F'*r  t.ff,  \  ) 
79.86 

SPEC. HUMID. 
(Kq/Kq  > 
6.72SC-C-3 

1  VAB.PPES.T 
(•111  L  <  liar  ) 

) e .86i 

y  VAP  P R  t  . : 
'Hi  ]  1  itia  r  ) 

I3.6f(i 

l  RIF. INDE X 
<  |(  e  1  .  »  M  2 . 

NU  da  t  a 

HFIGHT,  72 
<  Meters ) 

9.2-1 

PUT  .  TEMP  .? 

(Celsius) 

11.843 

VIR  .  Tt  Ml'  .2 
(Celsi u«  ) 
12.974 

V.POT .Tt MP .2  ABS.HUMID.2 
(Celsius)  <Kq/n3> 

13.014  8 . 33  3f  -  D3 

a  fi.  nun  id.? 

<  Percen t ) 
79.74 

f.pF'C  .  HUMID  . 
(Kq/Kq ) 

6 . 77../  -  II 3 

2  MAP  .  PRES. 2 
(Mill  lftar  > 

1 0 . 957 

5>  •  VAP  .  PRES.: 
CM ) 1 1 ) uar ) 

1  3. 74:' 

>  RtF.lNt'LX 
(Kel  *  M  2 
Ml  DATA 

»  CONTINUED  Br  LOW 


RUN  NUMBFR: 

79050V0330 

MARINE  SURFACE 

t  AtER 

START 

TIKE : 

3:39:30  PST 

NRI 

MICROMFTl  OROt  OCY 

START 

DATE  : 

9  May  IV79  (DAY  l?Vi 

SAN 

NICOI  AS  1 51 

AND  , 

PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  R A  1  E  (All  CHANNELS )  :  6/«in 
DATA  AVERAGING  PERIOD :  30  hir, 

MNlFM.I  AlUkF  :  1-llPPtk  LFVH  ,  2*1  (TWER  LEVEl 


*  PROFILE  CALCUI  ATION5  BASED  ON  ABOVE  OBSERVE  D  AND  CAICU.ATED  VA1  Ul  S  ( BU3INGF R  ,  1 973  >  : 


STAB  T l  IT  Y 


FLUX  PARAMETERS 

PRO!  TIES!  nPtS 

(♦*UP,- 3 DOWN ) 

SCALING  PARAMETERS 

PARTIAI  DERI  VAT  ILLS 

( ♦  =  I  NCR  WITH  HEJGHI  ) 

GRAD. RICHARDSON  NUMBER 
(♦■^Stable,  -*Uns  tab  1»* ) 
-0.007  AT  CMH 

GLOME  f  R IC  MF  AN  HEIGHT 
(Meter)  CMH-* (Zl*/2)l/2 
12.79 

//L  AT  GMH 

-  0  .  009 

1/ L  AT  10  MFTERS 
-0.007 

1/ L  AT  Z1 
-0.01  I 

Z/L  AT  z? 

-  0  .  006 

MONIN-UBUKHOV  i  ENT.tH 
( Pi* ter  s  ) 

-I , 433E  03 


WWNTUM  FLUX 
(Nt /«2) 

-9.9UE-01 

HUMIDITY  FLUX 
(Kq/ser  «,?> 

7.0SE-05 

la  r . heat  flux 
(Uatts/n2l 
1  .71F  02 

SF  N  ,  HEAT  FI  MX 
(Wa  f  f s/m2 ) 

4.48E  01 

SKY  AND  SOi-AP  H*  AT  FLUX 
(Wat  t*/*;?) 

I  .  46E  01 

TOTAL  HEAI  BUDGl  1  FLUX 
(Ua  t  ts/n?) 

2.341.  02 


micuoN  y/'iocnr 

( Meter  s/sec ) 

8.972F -0 l 

SCALING  uPFC.HUMD. 
(Kq/Kq  ) 

6.3RUE-05 


SCAI  INC  POT,  TEMP. 
(Kelvin) 

4 . 018E-U2 


ROUGHNESS  LENGTH 
(He  ter s) 
2.607E-03 


DRAG  COFf  AT  10  MITERS 
(1>  i  nenii  on  less  ) 

4.25  t>«  lU 


CFNFRAI  FORM.  DN/D7- 
1  (Nl -N2>l/ll  n  (  Z  1  /Z?  >  • 
(ZI«Z2)1/2I 

N-WlND  SPEED  (H/sec < 
Z*HE ICH T  (Meters) 
DWS/DZ-  I.67E-01 


N*SrrC .HUMIDI TY  (Kq/Kq) 
Z*HE  ICHT  (Meters) 

DSH/DZ  =  -G.92F-06 


N  -PUT  TEMP  .(Kelvin) 
/ *  HF  1 GHT  (Met^r  s  * 

DP  T/DZ  3  -5 . 6 i E  -  0  3 


GENERA!  FORM:  N  Si  OPE  = 
l  <  LnZl  PSD-  (|  n  Z2  ■  P  I  >  1/ 
INI -N2) 

N-UlND  SPEf  D  (  M/s*'.  ) 

Z« HEIGHT  (M)  Vert  A* is 
P  S I  *  P  E>  1 1 

US  SLOPE*  4  46f-Gl 

N  r3PF  «.  .  HUMID  I  1  V  (Kq/Kq) 

Z -  HE  I GHT  (H>  Ver t .4«  t  s 
PSDPSI2 

5M  SLOPE-  8.4'  f  03 

N-POT  .  Tt  MP  .  Kel  v  in  > 

Z HEIGHT  <n>  Vert  A* is 

PS  I -PS  12 

I*  TK  f.l  OPE  *■  1  -3‘>F  ill 

N  =Ln  TEh;1  .  STRUC  (V*M  2/3* 
7  *  HE  1  GMT  (M)  Ver  \  Acs 
PSI  «NON< 

LT2  SLUPE  *  NO  DATA 


PS  I  1  AT  /l* 
P5I1  AT  /2- 
PST2  AT  Z1» 
PSI?  AT  /?" 


0 ,045.3/8 
3.  32J.SH0 
0 . 027636 
0.014140 


B'VJr  N  PATIO 
(no  unit':) 

6 . 2T.7 


»  Gt  NFRAL.  CONS  I  AN  15; 


Ml  SCELL  ANl  i  HIS 


VMM  K ARMAN 
CONSTANT 
(No  units) 
0.4 


SRAVITAT IGN 
ALCFlE ration 
(il/ser  ?) 
9.795V 


PROF  II  F 
TOR . PR AND  T L 
NIJM8E  R 
0 . 74 


PROF  M  f 
T  UR . SCHM I D  T 
NUMBER 
0-74 


BUI  K 

SI  N  Ht  AT 
IRAN'.T  COI  1 
0  921  -03 


BUI  K 

MOISTURF 
TRAN&F  , COE f  . 
1 . 32F  -03 


AIR  DENSITY 
( Kq/rtJ  ) 

1 • 2295 


•  Gl  NEPAL  NOTt-  » : 

Accuracy  Imitation  eiceedeil  for  neasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
Compulation  executed  by  insertion  of: 


AIR  SP1  I.  IF  IC  HI  *  i 
(  ITral  .  /Kq  Kel  - 
.41  4/.E  02 


SH1-SM2*  */■  .GHf-3  Kq/Kq. 


WATER  LAT . HEAT  VAr 
(Ural  .  /K  q  ) 

5Va7||  Ft  r. 


CONDNUED  ON  NT  XT  PAGE 
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RUN  NUMBER 

;  7905090330 

MARINE  SURFACE  LAYER 

PRINT  DATE: 

1 1  JUN  1 vao 

START  TIME 

3:39:30  PST 

NRL  rtlCROMfcl HOROLOGY 

DATA  SAMPt  InG 

KAIL  <  At  L  > 

HANM  Lit  1  :  r./fli 

n 

START  DATE 

V  hay  1979  (DAY  129) 

SAN  NICOLAS 

I  St  AND  ,  CA! 

DATA  AVER  AC  INC  PERIOD:  31' 

Min 

ESI  1UA1F.D 

MICROME 1 EOROLOl 

I  CAL  PARAMETERS  AT  TIN  METERS: 

AIR  Ti  HP  . 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BUI  K  WT  TEMP 

AJR-Wt  Tt  MP 

POT-UI  TEMP 

VIP-Wf  TEnP 

V.FOT  - W 1  TEnP 

(Celsius) 

( Me  »er /ser ) 

(Celsius) 

(Kel . xM-?/3) 

(Mil  1 ibar ) 

(Celsius) 

(Kel v in  > 

(Kelvin) 

(Kel .in) 

(Kelvin  > 

1 1 .733 

13.31 

8.36 

NO  DATA 

1 1)09 .75 

1 3 . 357 

-  1 . 624 

- 1  . 526 

-  0 . 452 

-  0 . 354 

HF IGHI 

PUl . TEMP . 

V1R  .  IFMP  . 

V.POJ . IFMP . 

AF(S.  HUMID  . 

REL .HUMID. 

5PFC -  HUMID . 

VAP . PRES  . 

S. VAP  PRES . 

REF . 1 NDEX 

(Meter  s  > 

(Celsius.  > 

( Cels i us  ) 

(Celsius) 

(Kg/n3) 

( Per cen  t ) 

(Kg/Kg  > 

(Mill i bar  s  > 

(Mi  1 1 i b a  r s ) 

(Kel . xM-2/3) 

10.00 

11.831 

12.906 

13.  JIM 

8. 325F-03 

79 . 75 

6 . 7  7  (1 E  —  i)  3 

1 0 . 946 

13.725 

NO  DATA 

4  EMM  K  AERODYNAMIC  CALCULATIONS  BASF  D  ON  ABOVE  ESTIMATED  VAl  UES  AT  IfcN  MFTFkS  (FRIEHF  FT  AL  ,  1978)  : 


INFORMED 

stability 


GRAD. RICHARDSON  NUMBER 
( t-Stable, -« Uns»ab le ) 

-  0.02 1  AT  CMH 

OF  ONE  1R  IT  MEAN  HF.ILHT 
(Meter)  CMH- <  Z1»Z?)l/2 
12.99 

2/L  AT  GMH 
-0 . 027 

Z/L  AT  10  ME IFRS 
-0  021 

MCJNlN-ObUKHOV  LENGTH 
(Meters ) 

-4.B59E  02 


HOX  PARAMFIFRS 
<  *=UP , -=I>OUN> 


MOMENTUM  FLUX 
<Nt/r»2> 

-3 . 291  -01 

HUMIDITY  FLUX 
(Kq/sec  rt?> 

•. .  69E  05 

LA T. HEAT  FlUX 

(Uatt%/i*2> 

1 . 4IF  02 

ST N  . HEAT  Fl  UX 
<  Uh t  ts/«D) 

?.37F  Cl 

SKY  AND  SOLAR  HF AT  FLU. 
(Wat  t«,/n2> 

1  . 46E  0  I 

IOTA!  HEAT  BUDGET  FLUX 
( Wat  ts/n?) 

t .  air  o:.» 


INTFRRT  D 

SCAl  INC  PARAMETERS 


rRICTION  VFLOCITY 
(Meters/se*- ) 

5. 171F-01 

SCAl.  TNG  SPEC.  HUMID. 

( Kg/Kg ) 

-8 . 944E- 05 

SCAl  INC  POT.  TEMP  . 
(Kelvin) 

-4 . 002F-02 

ROUGHNESS  LENGTH 
(Meters ) 

5.38QF-04 

DRAG  COFF.Al  10  MFTFRS 
(D irtensi onless) 

1 .509F-03 


INFFRRTD  MEAN  VER  I  ICAL 
VFlOCITY  COVARIANCE 


WITH  LONG  VELOCITY 
( Me  ter? /sec. 2 ) 

-2 . 674E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  r*3 > 
5.6BUF-05 

WITH  POT . TEMPERATURE 
( Meter  Kel . /ser ) 

2. 069E-0? 


MISCE  c.LANf  OUG 


AIR  DENSITY 
<  Kg/n  4 ) 

1 . 2297 

AIR  SPEC  IF  IC  HE  A  T 
( I Tr a  1  .  /Kg  Kel  ) 

2.41 4 At  02 

WATFR  l.AT  .HEAT  VAP 
(II.  a  1  /Kg) 

5.9068.'  05 

VAP . PRES . AT  WT  LEVEL 
(Millibar) 

15  268 

ABS. HUMID. AT  Uf  LEVEL 
<Kg/n3) 

1  .  156E- 0? 

BAR  .PRES  AT  WT  I  fcVEl 
(Millibar ) 

1010.95 


BOW.  N  RAT  10 
(n:»  anitt.  > 

U  .  183 


n  Ml ASUREMf  NT  ERROR  ANALYSIS  Or  PAR  AMI  I EKS  LISTED  IN  PERCENT  Mf AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  ROW  ARE  PHOT  TIE  ERROR  VAI  IJT  S  AND  BOTTOM  ROW  ART  BUI  K  AF  RTJDYNAM I C  FRRDR  VALUFS  AIL  VAI  OF  S  ART  APPROXIMATE  AND  ARE  ■♦nr  -"  ; 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  I0M 

MOMENTUM 

FLUX 

LAT.HEAT 
FI  UX 

51  N.  HE  AT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
r  LUX 

BO  WE  N 
RATIO 

FRICT ION 
VF  LOCITY 

SCL . SPEC 
HUMIDITY 

SCI  .POT  . 
TEHP  . 

ROUGH . 

1.  F  NG  I  H 

DRAG 
<  UEF 

682 

682 

592 

1332 

492 

102 

10  0% 

1822 

292 

1042 

192 

492 

592 

1632 

1632 

462 

402 

912 

102 

342 

1312 

232 

632 

1  142 

4  s2 

402 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIMF 
START  DATE 


7905090330 
3:39:3a  PST 
9  May  1979  (DAY  12V) 


MARINE  SURFACE  LAYER 
NRL  MICROMF TEUROLOCY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  II  JUN  .980 

DATA  SAMPLING  RAIL  (All  l  HANNC  L  S  >  :  o/Mm 
DATA  AVERACING  PtRlOD:  30  Min 


4  COMPOSITE  PROF  1 1  E  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETER  VAI  OF  WEIGHT!  D  AS  A  FUNCTION  T'F  1  HF  ABOVE  RFSPF.C  I  I VI  nE  A  HURT  MINT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  rti'ASUREMI  NT  UNCERTAINTY  INDICATED  IN  I  1  : 


STARK  IT Y 


FLUX  PARAMETERS 

<«»UP,-*!>U4M>  SCALING  PAR  AML  It'RS 


GRAD. RICHARDSON  NUMBER 
(  e-S tab  1»,  -  -  Unstable) 
-0.011  (0 , 02J  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  GMH- (Z1»Z2> t/2 
12.99 

Z/L  AT  GMH 
-0.014  10. 021 

// L  AT  10  METERS 
-0,011  I  0 . 0?  J 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-9.1  HE  02 


MOMENTUM  FLUX 
<Nt/m2> 

-6 .  1 9f -0  I  (6  .  II E  - 0 2  1 

HUMIDITY  FLUX 
(Kq/r.ec  m2) 

6  .  II OF  05  TR.  OF  061 

L  AT . HF  AT  FLUX 
(Wat  ts/n2> 

1 . 48E  02  (2.0Ff0!  I 

SEN. HF  A  T  FLUX 
<Ua  t ts/«2) 

3. HIE  01  13.0F+00] 

SKY  ANI>  SOLAR  Hr  A  T  FLIJX 
(Wat  t  «./ m2  ) 

1.46E  1)1  12.  OF +  01J 

1  DIAL  HFAT  BUDGET  FLUX 
(Ud  t  »s/m2) 

J  ,94r  02  1 3 . 0 F t- 0 1  I 

BUWEN  RATIO 
(no  units) 

0.214  (0.961 


FRICTION  VFLOCITY 
(Me  ter './sec  ) 

6 .  837E  —  ill  I6.0E-02J 

GCAL  I  NT,  5I*F  P. .  HUM  I  D  . 

(  K  g/K  q ) 

■  7 . 974 E- 05  I  3. OF  05  1 

SCAL  INC  PflT  .  TEMP  . 
(Kelvin ) 

-4.01&E-02  I2.CE-02I 

ROUGHNESS  LENGTH 
<  Meters ) 

1 . 50CE-03  I6.0C-GS3 

DRAG  COFF  AT  1 0  M.  TfRS 
( Meter  s ) 

2  .  fa.’Ur  t1  ,i  14. 0E  -041 


4  DIFFERENCE  BE  TWEEN  T  HF  PROFILE  AND  BUI  K  AF  RODYNAMIC  Df  RIVED  PARAMIIFR  VALUES  AS  COMFUIFD  VIA  I  Hi  ST  ANBA<>‘  l>  Dt  VIA  I  ION  I  ROM  IITht'R  I  HI 
ABOVE  WEIGHTED  C0MP03ITF  VALUE  OR  MFASURFMFNT  lINff  R  TAlNlY  VAI  HI  (WHICH  F  VF  R  ABSHIUlF  VALUE  is  l  ARGFR  *  .  AIL  VALUE-,  >NK  I 
LISTED  IN  PERCENT  D  IF  I F  RENTE  AND  ARE  -tor-": 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  1 0M 


HONFNTUM 
FI  UX 


l  A  I  .  HF  A  I 
FLUX 


SlN.MFAl  SKY  RAD. 
FLUX  FI  OX 


TOTAL  HLAT  BOWI  N 
MUX  RATIO 


r R ICT ION  SCi  52 F l 

vf  i  r.c  1 1  r  mom i  Dll  v 


■V  PUT 

I  E  Ml’  . 


DR  At. 


I  OtF 


382  372  542  132  262  0  2  If.X  1 82 


162  l>2  692 


•  END  OF  DATA  RON 
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MARINE  SURFACE  LAYER  MlCROMB  TfORO!  GGICAi  EXPERIMENT 


NAVAL  RESEARCH  LAW'RATOKr 
AtrlOSPHERlC  PHYSICS  BRANCH 
MARINE  £1 MOSPH*  R  1  r  *F  bf  AM  H  SI  A!  ION 
SAN  NM'i'lAS  IS!  AND,  EA1  If  OWN  I A 

*  «  *  «  MlCRI'm  T.  SRHI  OG1CAI  DMA  •  «  «  * 


1-  *..V  n.IMFi--  H  : 

•  'AWT  '  A»E  • 

■.*i;r»«vt4f  1. 
v  50  L  >  I 

•14  1  i  F  ; 1 

n  ,  /  1  9'  > 

.  ’.AY  r  n 

ERIN!  DA  1  F  :  11  J1IN  19011 

0A1 A  S.AMPI  1  N[:  WAIT  'ALL  1  IViNnI  l  S )  :  6/M 
DATA  AVERAGING  PERIOD;  3V  Mir, 
NUMMi.Ml'Rf  1  LJPpr  R  IF  9(1  ,  2- LOWER  l 

F  VF  1 

n"  •  “■ "s-v 

i  Wrtlil  DATM 

I’A'.1  vis;  i 

».  .  ,T 

Nr  1)  1 
’r  .-p  L  i  Mji 

N.'  .  c.1 

1  H  «P  .  MM  I  . 
1  .1 1 1 

No  .(i3 

.*  ;•»  h  wi  i ni  i 

4  774 

r-FW  PHI  NT  2 

4  .  O'./ 

N<  .  O'. 

WIND  ‘  PF  i  r-i 

7 . 263 

N<>  .  "6 

WIND  *.J*F  l  D.» 

/, .  7V  V 

No  .  (i 7 

PAR  .  Pf.'F  .  :* 

4  M  1 

ttf  ■  OH 

'.K  »  R AD  UlNl  UR 

■g  .  It  4  :-v.> 

t  >•  >  wi  ■  i  -r 

■/  /  H  l>  J.  f< 

r  t.i  V'i:  i fii.f 

N  >  .  1  3 

MMN:j,y  MAC. 
1.401 

N  »  .  14 
,'r  PH  Rf  k  . 

11  .  Ml 

.41.15 

SPARE  A 
•!  UK 

No  .  If. 

'.LARI  1« 

11  .  » ;l  1 

Ni.  17 

Vi i*  I  .  Ff  1  L 

■  . 

.1  i  P.v*  t'AlA 

i  *""l  >. 

ESCARPMINI  l- 

..Ui,  f  HI  D  CA' 

(BRATTON  AND 

WIND  5VI  f  (J  1 

Vf.VFKUi!  CL 

Ml  Tin 

!  1  1  1 .  .  a  i 

•  i  ■  •(  <1  • 

l.pgtr.’V  NI'AW 
*!!■  li.MI  /(  i  ftr. H 
.»  .  |V7 

I’L  WIND  1  AND 

IftlHiH-lPf.  i 

V3 

!•“  J  r  CAI 

OJbI  t-,  i 
’*  i  ’HI 

I  P.  F  (  Al 
•  ','r  |r> 
li  1*.  1 

W 1  IF  1  Al 

<  D«  1  ’ 

u  1 1  i  u  •  :  1 1 

1  . .  1  4  1  .1  nl|  I 

M  1 1  i  1  • 

•  ,  :  Iri  .  1  A'.'M 

.*<  It#,.'-.  .• 

AH  I*  (N1M  fwGi 

N  »  R  TNG  UN!  I’. 

'  Vr  *  l',.,  »  T 

vnn.HF,  mf  v 
’ .  n  c  sv ) 

'  f'l  1  RF  F  .  Dt  V 
li «  N  o  .  *  M- ?.',»» 

0 

/i  ro  Rf  r  .  r-(  v 
<  No . > . rc2V» 

ij(..  vt«(  ( .  r  i  ox 

<  Nr  .  )*•'.’  1 

1 

,  {  1  RI  /f.UU" 
mt  M Hr  i 

J 

,.l  \it  |Vi  ,-j  FRf:;«-|..;i 

IT,  •  ■  -v .  r<n 

>  i>  ..  PVE  L  ^  1  |'F 

.  i-iF  TEilTi-..  O  i 

.  1  T  C,}  PAVAM'TI 

RS  (FNMUMNC 

1  HE  AFMVi  PA!  . 

.  AND  ESCARP  Ml  NT  CO>RF  l'T  IONS  i  »W«N  .* 

«.  1  N  I  r  1  1  N'.lfH  F  P  jNf.  (IN  I  1 

;VV,  . 

MIND  ■.»•’  ■  H 

•  M  '  -  -~r>i  ) 

1  \  Vf, 

1-1  U  .01  NJ  1 

<•>1  .  i .» •-  • 

1  F  tip  .  i.  I  Rl.il’  1 
Ike!  . iM  ?/  11 
NO  ’’A  ( A 

WIND  DIR . 

1  De  j  .  Tret*' 

*2  4  .*» 

PAR.  PR'S  1 
(Mi)Iltlctf  l 

1  411(1.9*! 

1  Y  1  P.iD 

1  i  <  1 

(Ilk  Li  1  I  l  1  1  Ml  AN  A’P  1  { 
(Lclr-.m-  '  1  Y  »■ !  V  li.  ■ 

•  7  .? r b  Pl'4 

i.«k  If.n^  ‘1 

HUM"1  ■ 

.  1  .  76 4 

«iNl-  H“FUV 

'M "IHf/'rl  1 

•  J.6C 

P'  -J  ‘•HINT, * 

( t . 1  s  i  a .  •.  * 
4.3S 

Tl'MP.  SIRUC.  2 
<P^1  .  * M •  "' /  H 
Ni  DATA 

TIT-  TAB.  F. 
ii'fter  MSI  i 
•4 . 2 

BA'S.  PRES  r> 

‘  Ml  1  )  !*•  IN 

1  '  1  r.  .  r‘. 

IS,.  CM  AUO  Mirk i 'METF.IIHOL 

Ti'ilCAL  UARAME  TERS  • 

HU  GHl  ,  7  1 
•  Mol  -  T  •,  ) 

i  r. .  35 

c-Of  -  TEMP  .  1 
ll>l 

1  1  .004 

VIP  .  TEM.- .  1 

12-7  14 

V.POT . TEMP . 1 
<  <  **'  » 
12.764 

AY'S.H'.IMIP  .  | 
fKq/nlll 

B.l»34r-63 

Rf  i_  .H'lMIP  .  1 

<  per  r  Cl,  t  J 

7V  .  49 

i.ef  r.H>..»;i 6  i 
f Kq/Kq > 
6.69,35  -  0  7. 

VAC . r M :  .  i 

<  M  J  1  1  1  l,4C  ’ 
i  i  (»;’;» 

■  VAI  •  Rt  ..  1  HI  JM..I  s  } 
•  Mi  i  i  si  i.  ;  i  .’i  .*i  .  ,  / 

UT'-HT,  iP 

<  M.-tpr  «  » 

pin  .  IF  HP 
I(’c'l*>!  U*i  » 

1 1  .  L-S4 

V  !  R  .  !  F  ilP  .  2 
OlMI'S) 
1’.*'.  14 

V.POT  .IHlP.L' 

(Celsius' 

13.4:>S 

ASS.  H1.'M1D.? 

<  Kq/«3 l 

fi  .  s  j  r  r  -03 

RF .HUMID  .  P 
(T.-rc  p:.*  1 
"V  .  4  3 

5PT  C.  F-l'i-  jf*.;- 
.  1-  rj  .•>  ,,  ) 

6.V.6F  113 

VAf  .fR»N. 

'  b  i  !  (  |  i-.  ■>  i  1 

*•  '■■•‘.f  .»!■»'•  >•'  1  F  .  Inj  :  K  . 
'Mi  1  I  iP.,r  3  •  K.  1  ,  M  .  ■  / 

1.3  !'•■  \  hU- 

coNvlNiJt  r  wn  ng 


RIJN  NUM&f  K  ;  7 V 05091)  4 00 
MART  Tf«r.  a  ;  V ;  ^f!  PS! 

MART  DftTF  :  9  M*y  1979  ( I'A Y  l?V> 


MARINE  F.IJRFACl  LAYER 
NRl  MTCROMCIFGVH!  Of; Y 
SAN  NTCniAS  ISIAND,  f‘AL 


PkINT  DATE:  II  .HlN  19SC 
1,'A  t  A  LAnF’l  INC  RAH  t  Al  l  1  UANNl  I 
I'A  t «i  AVERAGING  FIR  Till-.  XI'  h  1 1. 

M  Mf  Nf  I.  ATI 'ST  1  l  U’PF  R  I  I  V  i  ,  ! 


PROFILE  CALCUI  A  HONS  BASF  A  ON  ABOVE  OBSERVI  P  AMO  CALTUfAFfO  VAI  Ul  S  <  BUSING1  R  ,  1  97.1  >  ; 


Slflhli  IT Y 


FLUX  PARAMETERS 

i'R(:i  n  r  si  i  if  r 

(  t*UP -DUUN) 

SCALING  PAfAML  rrPli 

PAR  1  I  AL  DERTVAtlVi' 

<  *  -  In;  R  i  j  T U  * II  1 

r.RAD  ,  R  UHAPI)  <ON  NUMB"  k  ML1MT  N  TOM  FLUX 

i  ♦  -S»  »h  1  «* ,  -  (N»/m2) 

•  n  .one  at  hmh  -u.pb*  -01 


EFIcriov  velocity 

(  Mt»t€TS/vPC  1 

o.?c4r- oi 


C  N‘  RAI  FORM.  PN/B/i 

i  ini  ■«;»n/(i  n < ’i 

<71*7211  /?  \ 


i:f  N!  RAI  fo-.  h 
l  •  l.nZI  I  M  »■ 


i  •►.QrtE.TR  T  r,  Mf-AN  MUr.Hl 
(Meter?  GMM*<  71  *7?)  1  /!' 
12.99 

//L  A 1  CMH 
0  011 

2/L  A 1  If.  METERS 
-0 . 00Q 

7/L  AT  Z1 

-0.01, 


7/i.  at  z? 

•  (1.000 

MON  IN -OBUKHOV  IF  NOTH 
(Ne'er** ) 

-1  •  108F.  03 


HUM10I1Y  F. 

(►g/ser  nP) 

A.47E  -ai> 

LAI  .HEAT  FLUX 
<UjTt«,/m2) 
l.60t  02 

SEN.  HEAT  FI  tlX 
(Ua 1 1«/«2  > 

4.12E  01 

SK  Y  and  SOLAR  he  at  FLUX 
<U«t t*/n?> 

1  . 4f,E  01 

TOTAL  HEAT  MIDGT  T  FLUX 
(U41 l s/n2) 

2.16E  OP 


SCALING  serf; .  MlfMD  . 
(Kq/Kq  > 

6  4  I  .’F -  O', 


SCALING  POT.  TEMP. 
<Kei  vm) 

4 . 036E-GP 


ROUGHNESS  LENGTH 
<M*t  »•.-%} 

2 . 1 3Nr -  03 


DRAG  Curr  .  A I  10  nr  URS 
3.V3-V  ; 


N-WINl>  SPUD  (M/.fc 
2*HClf'Hr  <h:-tf.rr.) 

rws/i'/-  i .  -  ft  i 


N -SPC C . hum I D 11 Y  <  K q / H  q 
7SHF  T  GHT  (Meter*! 
DSH/D2-  -0.921  -ff. 


NvPLH  .  TEMP  .  (ft-Um  > 
7  HEIGHT  < Me ipivI 
DPI/P7-  -T,  .Ml  0  3 


N  WIN-  •  I  1  {!’  «  i*  ’ 

7 --HI  l  (.HI  .  M  >  Ur;  i  A  ■  i  * 
LSI -r-  11 

W!  Si  (IP  I  \  !"i  -  I •  ; 

N  Ml  I  H  IM!  I'  I  I  l  '  K  ,j  ..  |.  y 
7*  HI  KM  1  (H  i  it’  A »  i 
PM  I’M.' 

Ml  M  OPT  i-  a  ii  < 

N  PLil  H  Mi  ••  e."1  u"' 

7  Hf  II  HI  ( h  '  '.r-  i  Am 
I  -H  EM- 

PH  l  I'l  !  I  >|  HI 

N  I  r,ll  M  '  •  ■  IMP  Ik  »M  , 

.'  Ml  1  '  ll  I  i  M  ■  V.  >  i  A.  i  • 
F  I  -NONf 

Li.’  ri  (  .  I  \n  iv. if. 


PSI1  AT  ZI¬ 
PS  n  at  i?  - 

PSI2  AT  / )  s 
PS  1 2  AT  /*-- 


0 • 054137 
0  .  0290  3  4 
0  .  033(159 
II.01A9B0 


BOMf  N  RATIO 
<fi:»  unitf,  ) 
fi  .  257 


l,f  N’  RAI.  f  HNS  TAN  IS  s 


M  1  SI'  (  l  l 


f.Nl  HI. 


'ON  X ARMAN 

r.RAVI  I A I  ION 

PROF  TLF 

PROF  11  F. 

BUI  K 

BULK 

•JNSTANT 

AfiUl  EPATION 

TUR  .  pRANDTl 

TUR .SLUM IDT 

SEN  HEAT 

MOISTURE 

Mo  uni's! 

(  M /"■••*•*•  V> 

MUM  IFF  R 

NUMF'F  R 

TRANSf  .CUFT 

TUANSF  C  (if  F 

■  .  4 

? .  79'i9 

0 .74 

0 .74 

0 . 9.?F  -0  3 

1 . 32F -03 

r.F  ft»Al  Sfl!  »■  i: 

Ac  Mir  ary  linilaHiiii  »«rr*»f1pd  fur  w>»<,nMmfn(  of  Prcfilw  Slop*.  *nH/oi  Pi»r*'ail  tf**r  i  1 1  vn 
(-■>«,).!  »*♦  ,  nr,  »n’i  'itpri  hy  in'.prUon  if: 


AIR  'PI  i  I  r 
■  T  lf  3  1  >  i, 


SHI  SH.’  ♦/  .OH  3  Kq/Kq 


WA l L  P  i 
Mir  I 

S  .  ill 


A I  H(A» 


l.llr-T  iNijr  f»  flfi  N'  XT  PAC.F 
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PUN  NUMB-  P  •  7'.  L5nV(|4IU; 

SI  API  IT  ME  '  4  :  9  :  V.l  PM 

MART  Ptili';  9  M.»y  IV’/V  <  DAY  l?9> 


marine:  surface  layer 

NRL  ilTCRUMF.  TEHROLOGY 
SAN  NICOLAS  I  Si  ANI> ,  CAL 


l  MlrtiU'  I)  NiniDi •■»  IH'KI'I  it'.  ICAt  PARAM:-  lEREt  AT  TEN  METERS: 


PRINT  DATE  U  JUN  1 9rt0 

DATA  SAhPI  INC  RAIL  (AM.  iUAnNIIS)  A/Min 
DATA  ALT  RAC  INC.  PERIOD;  51’  Min 


U>  ND  Si’F  D 


i  ? .  ‘>u 


c-f  u  POINT 
avisi ...  > 
n  i) 


TiMP.STPUC.  HAR.PRCS. 
(Kel.xM-?/3)  (Millibar) 
NO  DATA  1009. 95 


BU!  K  WT  TEMP 

(Celsius) 

I  3 . 356 


.AIR  WT  TFMP 
(Kelvin ) 

-1 .609 


POT-WT  TEMP 
( Kel  v  irt  > 
-1.511 


VIP-W!  TEMP 
(Kelvin) 

-0  ,  440 


U.PQt-Uf  TEMP 
{Kel  vi  -.  > 

-0  34? 


>M)  1  .  7E  HP  , 

VIR  .  T!  ME*  . 

V  .POT  .  If  MR  . 

ASS. HUMID. 

PEL  HUMID. 

SPFC.HUMID. 

VAP .PRES  . 

S . VAP  .  PRES  ■ 

REF .  1 NDE  y 

(Celsi w  » 

<Lel«.iu*i) 

{ Cel  sins) 

(Kq/«3) 

(Percent ) 

(Kg/Kg ) 

(Mi  1 1  ihar>i  > 

(Mill ibarn) 

(Kel  *M-LS 

{1 . M45 

l?  ,vtA 

13.014 

U  .  30 1 E  03 

79.43 

6.74VE-H3 

1  0 .915 

13.740 

NO  DATA 

(  !  IDYN.VU  r.  Cm 


AT  TONS  B.VJFD  UN  AtOVE  FBI  I  MAT E D  VAI  ITS  AT  TF1N  H1-  IFRS 


(FR1EIIE  FI  At  ,1978)  : 


I  N>  r  fc  R 1. 1; 

‘  •  I  At*  It  I  1  Y 


FI  OK  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

'  «  *UP,  --DOUM)  SCAT.  INC.  PARAMETERS  VELOCITY  COVARIANCE 


Ml  -,LE  I 


AN1  IV  IS 


l  RAD.  RICHARDSON  NUMPCR  MOMINHIM  FLUX 

it  St, it.  I  e  ,  Uii.taM**)  (N  »'w?> 

»  o;m  a  i  r.MH  -p.vsr-oi 


FRICTION  VI  LI1C  IT  V 
(  Me t er  «,/6»r  ) 

4 . 096f  •  (i  1 


WITH  LONC  .  Vt  LOr.  I  T  Y 
(  K**ter?/*.p r  I* ) 

-  iJ .  397F-0  1 


A  IP  DFNM  T  r 

(  X  <J  /«3  ) 


EUMlRI  I  Y  FI  OK 
(Kg/ser  «;'> 

5  49E  n*i 


SCALING  *  PE.C  .HI  M  ID. 
(Kq/Kq  ) 

-9.1C5F  P5 


WITH  ADS.  HUMIDITY 
(Meter  Kg/sec  n3  > 
5. 494F-05 


A  I  R  EPI  t  I  f  1C  Of  AT 
(  l  T t  -t  I  .ii|  KM  . 
P.41  IT.  D2 


it  >i  tit 

L  l  ■  1 1  1  Li  ML  M 

I  .  im 

MON  IN  -OHJ  HO.'  LENGTH 
-  <\  C,3L  {  . 


LAT.Hf.AT  FLUX 
<W«  rt«/n?> 

1  .  36T  CL.’ 

f.l  N.HFAT  t  I  TJX 
(LOr  t s >  n? > 

? . 4sr  ot 

S*  Y  AND  SO'  AR  HEAT  FLU 

( W*  t  I  s/»v  ■ ) 

1.45E  (J! 

TOTAL  MEAT  BUDGET  Fill* 
'W»tfi/n?i 
I  .75C  ii :> 


BE'AI  INS  PHI  .  TE  MP  . 
(Kelvin) 

-4.03?!  e? 

RUUGHNf  SS  l  ENC.TH 
( Meter • . ) 

4 . 4B3F -04 

DRAG  COE  F  AT  10  MF  If  W. 
(!)  i  nensi  on  1  e<-.s ) 
t . 47?E -03 


WITH  PO  T  .  TEMP  ERA  TijM 
(Meter  Kel  . /sec  > 

1 . 974F-0? 


WATER  l  AT  HI.  A I  VA* 

<  1T(  -il  /Kg  i 
5.V067>  «S 

VAP  . PPE  S  A  1  W  '  ll  VL.i 
(Mill  ib.tr  > 

15.290 

ABS.HIJMTD  .AT  W  I  Lf  Vi  L 
<Kq/ti3> 

1  .  156E- t'P 

PAR  .  PRF.S  .  AT  UT  I  T-.VEl. 
(Mill ibar ) 

1 0  11  .  1  & 


BOWEN  PA  I  [0 
(n:»  unj  is  ' 
ii  -  IQI 


,  <  --i.IpCM’  nt 
III'  yllli)  ARE 


I  RPLN  ANA'  VMS  OE  PAVAME  TE  «N  LISTED  IN  PFRCENT  MF  AN  ERROR  AS  COMPUTE.!)  TROM  CONSTITUENT  Mr  AGURF  MCN  J  ACCURACIES. 
ISH'E  r  L  *  ERROR  VALOFS  AND  MU  TOM  ROW  ARI  Am  K  At  H  OO  Y  NAM  If  FRROR  VALUES.  AIL  VALUES  ARC  Af'PROXTMAl  E  AND  APT  ’♦»)- 


■  PAD  .  P  ICM. 

•  i  AT  (  r'H 

AT  1  JM 

M'lM.'NIOM 

1  •  UX 

l AT  HEAT 

E  1.  UK 

ST  N.H1  AT 
El  UK 

sky  Rad. 
t  I.UX 

TUT  At.  HI”  AT 

E  LUX 

pnurN 
PAT  10 

FRICTION 
Vi-  LUC  IT  Y 

SC*.  .SPEC 

HUMIDITY 

SCI  .  POT  . 
TF.MP  . 

ROUGH . 
LENGTH 

DRAG 
(  OFF 

VOX 

7L*4 

6.*‘i 

1  35% 

51% 

1C% 

1  ('  l  % 

185% 

31% 

104% 

?0% 

51% 

62% 

IMJ! 

'  6  C4 

46X 

40% 

91% 

1  f'% 

34% 

1  31% 

«M% 

63% 

1  1  4% 

4  5% 

4  0% 

I'.il-vT  [NUt  ''  8;  i  UW 


(I  in  U- l.  l Hr  E  : 
! .  I  AT  I  1  I  ,-tl 
.TAPI  D  I  f  : 


MARINE  SURF  AO  L.A  Yf  P 
NRI.  MICRUMETEI'ROI  OGY 
SAN  NICOLAS  ISlANP,  CA’ 


PRINT  DATE  ■  11  JiJN  1 980 

DATA  SAMPLINi;  RATE:  (All  !  HANN!  I 
DATA  AVER  AC.  INC.  PFRJllD:  30  Min 


’I'lVI-MTI  r 
V  Mi!  rot  l  1 


I+I'l  AMU  i'M  K  AERODYNAMIC  DERIVED  PARAMETER  VAMIE  WF  Tf»HTF  D  AS  A  FUNCTION  OF  THE  AF'OVF  RESPECTIVE  MF  MCtlRf  Mil  NT  I  I*  PURS 
•  f  lirli  0‘  IM1  r09VFSr'ON0rNS  hr  ASMRFMi  NT  iimi.lrtatnt  y  INDICATED  IN  r  1  ■ 


(  LU K  PARAMETERS 
(  •  -TJP  ,  -  -DOWN  t 


SfiV  TNG  PYiRAMrifciPS 


NU  ill*  P 
»  if*  l  r  •  ) 


I'l  IP  1  i  Mr  AN  HI  1  MU  I 


mo  ;rN flirt  Flux 

(Nt /«?) 

-r .?.*?.- ot  f6. cc  n;’i 

HUiUMIY  M  OK 
<  h  n  /  *.e  .  n  ’  i 
S.7?1  05  IH.'jE  16  1 


CP  If  T  TON  VI  men  Y 

( o»»  te:  <i/r.rc  ' 

6  .TfO  -I’i  I  6  CF  -[>?! 

’  I'Al  1  NG  SP»  C  HUM  ID. 

(Kf) /«>.<)» 

•«.:i9  r  ns  1 3. it  (151 


AT  C-,1 

■)1V  II 


!  AT  "|  MF  *F  R!j 

r  i  ?  i  o  .  r  ;*  i 


MO.1- IN  OF*' J!*  HU* 1 
I  > 


l  At  .Hi  AT  FLUX 
(UH  »‘./M?> 

1  .  41  F  fi?  IMIHIM  1 

SI  M  .  Hi  A I  F  I  O  X 
'R,i  1  t  -./«?) 

3.5?r  0  1  I  3 . 0  E ♦ 0  0  I 

S\  Y  AND  SOLAR  Ml  AT  FLO* 
(li.it  t*.  '«?  > 

I  .  45i  0  T  I  ;• .  or  •  PI  T 


Sr.A’  TNS  POT  ICMP  . 
(HM«m  > 

-  4  V  351  1  ?  .  OF  -  O.1 1 

POUGHNM  S  IFNCTH 
( Neter  ■  ) 

!.??CF  " 3  16.01  05  I 

DR  AC  CUE  I  .AT  |0  Mf  TF.PS 
(Mr*rr n > 

/  4 AH*  -,H  f  4  .  rf  -C4  ) 


TOTAL  HI  AT  MIDGET  FLUX 

i  .«r-f  r:>  i3.oc*oi  i 
T’OWEN  RATIO 

(  >10  Dll  I  t  *»  ) 


(IM.M*  !«:  TWrEN  TM:  f'9(r  ||  f.  AND  TCP  K  A!  WOPYNAM  1C  P!  R  |  VF  D  PAWAME  TCR  VAI  LIE  S  AS  COMPUTED  VIA  THE  5TANDAPD  DEVIATION  I  POM  FTTHFR 
W1  U.»m  l»  l  UME  USI  11  VAI  l  I  f'R  i'f  A'.I'RI  MI  NT  IINIIRTATNTy  VAI  HI  (WHICH  i  VI  R  ARSOTUTF.  VALUE  IS  lARf.ER).  AM  VAI  Ul  S  ARE 
•  ID  I  f  i  HI  P|E  Ell  pin  M  r  til  I  AMD  AP:  "•or 


MOMCnImM  I  AT  MEAT 
IIIK  !  U»* 


SI  N  HI  AT 
MO* 


SKY  RAD. 
\  l  t  IK 


TOTAL  Hr  AT  ROUEN 
mix  RATIO 


FRICTION  SCi.SPTC  SCI.  .  POT  RUL'SH.  pRA(- 

VFLOCITY  HUMIDITY  TIME1  l  f  NC.l  H  c  til  F 


M'S 


DATA  it»l 
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MARINE  SURFACE  l  A  YE  R  HlCROMr  FFQROl  OCICAl  EXPERIMENT 


NAVAL  RE  SFaRCH  l  alokatoky 
AlM'jSPHfwlC  PHYSICS  BRANCH 
MAR  1  NY  AlrttWHi  Rl(;  KtSCAIC  H  ST  Al  ION 
SAN  NlCOiAS  IS1  AND,  CAL  1  FURfi  l  A 

•  •  «  *>  MH  RL'Mt  TFttHIU  OGICAL  DA  l  A  •  *  *  < 


RUN  NUMBER : 

TV0M*9(,43C 

I'R  INT  DAT!  : 

1  1  JUN  1930 

START  It  ME: 

4  40  1(1  p*il 

DATA  V-AMl'l  1  Nfi  hull  (ALL  l 

-1ANN1  1  S  >  : 

/./Mir. 

t  NO  r I MG : 

5:  10:20  PSI 

DA I A  AVERAGING  PERIOD:  3C 

Mm 

MARI  DATE 

V  M  .  y  I  O'7'/ 

<!»AY  IV) 

Nl;M)  Nl  l  A  I  LIRE 

1  UPPFR  LEVEL,  ?M  GWER  IFVLl. 

ANA)  OG  (  MANN 

1  KAU  DATA 

(AVI  RAL?  VPC 

No  .  U0 

No  .  L  1 

Nc  .  u? 

Nr  .  n  3 

No  .  04 

No  Of 

No  .06 

No  .  (,7 

Nr  OP 

Nc  (.  9 

Vrtl  1  .  RF  F  .  A 

1 1  .IP  .STRI’C  . 

1  T  r  i*P  .  MRUL 

?  dfw  pm nii 

MR  POINT? 

WIND  '..Pf  (  0  1 

WIND  GPFFD? 

PAR . PRf  S 

2  CK  Y  R At) 

uif.iv  ;:ip 

6.205 

t*  .  0(  C 

l‘  .  f?  L  t 

4 . 796 

4  .  HU? 

6-977 

S.S3I 

4.624 

(:  .  (■  ,  ( 

5.331 

Nn  .  1  0 

No.lt 

Na  .  1? 

Na  .  1  3 

Na  .  M 

No  .  15 

No  .  16 

No.  1  7 

b<  II  F  U  ■  1 1  Mr 

A*  FRItlikNf 

Y  AC  VO-  TAG' 

MANUAI  TLAG 

Rll  Pf  1  . 

Sl’A9l  A 

SPARC  V 

VUl  I  .RFC 

(  .715 

3.V7.3 

2 . 5311 

II  )  3  1 

•i  1 0 1 

n .  .m 

■i .  mi 

6.235 

DIGITAL  LHANVfC  RAW  DATA 

(A Vi  RAO  >  ; 

F SCARP WF  NT  [/ 

. T A ,  F  IF  1  r  L  AI 

1PPATIUN  Mi r* 

WIND  SPEED  C 

SGAr?pM,‘N  f 

I'ORrCY'  I  TUNS  : 

Nn  .  1 

No  .2 

UPWIND  NFAR 

IIPU*ND  O.NJ) 

DP  *  1  r  Al. 

DP  21  CAI 

N  I  p|  f.Al 

WG  11  C 

l'..  F.L 

AIR  TLrlP  .  1 

AIR  TEMP.? 

Hr  I 011  /LFN'.fM 

PAM(  M.*ter  ..  ) 

(V.,  I»S' 

<  Vo  If.) 

(Vo  ;  1  •»  ) 

•  l.reK  .  > 

■  Lc-M  .  « 

Mil  llA?~b 

1421  117613 

a .  ivy 

Vf, 

1  J'l? 

T  nsj 

» .  n  a  0 

a .  vv? 

1  «/-;V 

SYSTEM  HI  USE  KEEP  INC.  PARAMF  TKRS  TRANSLATED  INfU  f  NC  !NL  ►  R  1 NG  UN  111, 

MANUAL  F  1  AG 

FRRDR  CnUNI 

DATA  „:AUb. 

VOI  T  fM  f  .  D*  V 

VOI  T  RE  F  .  Dt-y 

.'ERO  RTF  D»  V 

tt  yr«  1  . r  1  u» 

A(  f  pi  q  .  f 

1  ux  AC  L'IilTAI  I 

AI  rRFUUlNL 

(No  .  sc  an*»  1 

<  No  .  scan1  > 

(Nc.se  ans ' 

A( No  .  /  .  (.  1.5V > 

H\  Nr  .  )  .  (!  f  5V 4 

<Nf.  .  >  .  LCi?V> 

(  n.j  .  >r,v  > 

(N0 . )1H| 

,  VA'* ) 

'  H  .•  1 

0 

3 

1  no 

0 

U 

n 

1 

0 

1  1  * .  .  .3 

1.9 .77 

*  OltSCRVE  T  hfChOMEItORO!  Of.lCAE  PARAMO  FERS  <  I  NCI  HO  IN'..  I  Hi  ABOVE  CA1  AND  rS'.ARPM'NI  fUVFTCT  IONS  >  TRAM  AIEI>  INTO  1  NG I NFE K  I  NG  UN  IIP 


AIR  T 1  MP . 1 

WIND  'iPEI.Dl 

DKW  P  O l N 1 1 

1 F  MP  .'ilRiir  .  1 

WIND  MR 

PAR . PR1 G  1 

SKY  RAD 

DUL  I'.  WT  IF  PE* 

ML  AN  AIR  Ttl1 

(Telsios » 

(Meter /set ) 

(Felsi  » 

(Kel  . « M  ?/3 > 

■  D«*.|  .  f  r  1.  e  ) 

<  n  1  1  i  1  bar  * 

(Halt  /«.n  1 

.:  iwi-,  i„si 

(heli in' 

1 1 , 624 

13.41 

O .  .33 

NO  DATA 

(26 . 3 

1  )<IV  .  1  /. 

l-l/.f  ‘M 

l 3.364 

? a 4  b'>.' 

AIR  I  CMP  .  2 

WIND  SPEED? 

DLU  POINT? 

Tf MP. ST  RUG. 2 

T  IDL  I  Al«!  F 

DAP . PDFs. 2 

<  Tel  s  » i»s  ) 

( »Tef  er/see.  > 

(Tei vi us) 

<KeJ . «M • 2/ 3) 

Meter  nSL ■ 

( Mi  1 1 1  l»ar  1 

1 1  . 76  t 

1 2 . 1  1 

H .  47 

NO  DATA 

-  0  .  1  /. 

1 n 1 n . ?n 

r.M  cm  ATED 

MTCRUMETEitRULOJ 

•  1CAL  PARAMETERS : 

HtIGHI ,  Zl 

HIT  .  U  rtf  .  1 

v  r  R . I F  HP  .  1 

V.POT  .  I L  M,‘  .  1 

ARS. HUMID. l 

»(  1.  HUMID.  1 

SPt r .HUMID . 1 

VAP . PRFS . 1 

S.VAP.TRfS. t 

RFF. INDEX  1 

(  Me » er  '.  > 

(Celsius) 

(f.flSl  u*.  1 

(Celsius) 

(  K  ,j  /  «  3 ) 

(  Per  rwi  1  > 

<  f  q  /  K  q  ) 

( Mi 1 l , bar ) 

(Mi  1  1 1  b  a  r  ) 

<  Kel . *rt  ?/3 

lit.  35 

11.003 

I2.7V4 

12. 974 

H.  3P9i.  -0.3 

8C .  19 

6  .  -  P  .3 

10.72/ 

13. 6 1  ft 

NO  DATA 

HI  11 -HI  ,  7? 

F* FIT  .  If  rt?  •  2 

V 1 R  Tt  HE1 .? 

V.POT . 1FMP .? 

AE<i» .  HUMID  .  2 

RF  L .HUhl 0.2 

SPEC. HUMID.? 

VAP  .PRCS.;? 

S.VAP  .  IVKS.i* 

KEF.  INDEX  ? 

( Me  fer  s ' 

( i'e Isiu  U 

(Celsius) 

( Ce l  iius) 

<  h  q/e  .3  > 

(Peri en  r ) 

'Kq/Kq  ) 

(Mj l  1  ibar  > 

(Mill ibar ) 

(Kel  . »M  -?/3 

V  .  2  a 

1  1  .0- 

12.941 

I'D  3.3 

ft.  3V 31  -  nj 

HD  .  ?? 

6  .  h?  >.r  J  3 

1  1  .  'J  37 

1  3.75.7 

NO  DATA 

*  CONTINUED  bC.1  OU 


RUN  NUMBER: 
?j  I AR  T  1 1  fir  : 
START  DAM  : 


79050911430 
4  40:  10  PS1 
V  May  tWV  (DAY 


I  ?V ) 


MARINE  SURFACE  i  AYER 
NR L  MILPOMETFOPOI  UCY 
^ AN  NirniAS  1.IANO,  CAT 


PRINT  PATH:  11  JUN  190(1 

DAI  A  SAMPLING  RA1C  'ALL  C  HANKF  I.S  >  ;  A'Min 

DATA  AVERAGING  Pi,-  TP  Min 

NOiil-NM  ATURF  :  1-HPPFR  IEVFI.  ,  I  YiWER  LEVEL 


*  IM.U:  ILC 


I.AI  cut  A  r  MIN' 

i  '  l  I  TY 


BASFD  ON  A»:|)VF  OBSERVED  AND  CAI  Cl  IL  A  f  F  D  VAI  LIPS  < BUS INGF R , 1 973 > : 

FLUX  PARAMET) JG 

<  ♦MIP  , -*Dt'WN>  SCALING  PAR AHI  TFRS  PARTIAL  DFPIVAlIVES 


PRO:  HE  Si  OPES 
<  f-INCR  WITH  HEIGHT) 


GRAD  .  R  '  HARPS'IN  NUMRl  K 
(  ♦  e,  -  I  In  «.  t  t)  1  e  i 

II  .009  AT  GMH 

GM'METRTC.  MI  AN  HI  IGHT 
<  Me  t  er  )  (.MU  *  <  /l»/?>1/2 
12.9? 

7/L  AT  GMH 

-n.011 

7/ L  AT  1(1  MG  TENS 
-0 . OOY 

Z/L  AT  II 

-  0 . 0  |  A 

Z/L  AT  7? 

0  •  OOB 

HON  IN- OBUKHOV  LENGTH 
( Meter  s ) 

-  1  .  t  46F.  03 


MO-WNTUM  FLUX 
<Ni  /*?> 

7.631  -01 

IIHMim  IY  FLUX 
(kq/ser  «2 ) 

A.22P-  OS 

LAT.HFAT  FLUX 
< Ua  r  t s/n? > 

1.54F  02 

SI  N. HEAT  Ft HX 
(Uat  ts/n?) 

3.77E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat (*/«?> 

1 . 1 6E  01 

TOTAI  HEAT  PUDGY  T  FLUX 
(Wat  ts/n?> 

2.03E  02 


FRICTION  Vn.OCITY 

<  Metprs/^pr ) 

7  .  H74r.~  0 1 

SC  ALT  NP.  SPEC  .  HUilO  . 
(Kq/Kg > 

•6.41UF-0S 


SCALING  POT.  TEMP. 
(Kelvin) 

3.853E-0? 


ROUGHNESS  LENGTH 
(Meter*) 

1 .930E  03 


DRAG  COEF  .  AT  10  MFTFRS 
(I)i Mens)  on  less) 

3  94RI  n  s 


CFnFRAL  FORM: DN/DZ  = 
l  ( N 1  -  N2  ) )  /  U  n  <  Z 1  /  7.7  )  * 
(ZUZ2M/2I 

N-U1ND  SPFF  D  <M/«-f>c  ) 
Z=HE IGHT  (Meters) 
PWGVDZ-  I  .  4 AC  ft  1 


N^SPFC. HUMIDITY  (Kq/Kq) 
Z-HFIGHT  (Meters) 
DSH/D7=  -8.9?r-06 


N  *POT . TEMP . (Kelvin > 
7-HEIGH1  (Meters) 
DPT /D7 "  -5.35F-03 


GENERAL  FORM:  N  SLOPE* 
t  (1.  nZl  PS  I  )-(LnZ2-P*>i>]  / 
IN1-N21 

N^WlND  SPEED  (M/spO 
Z  =  HC  IGHT  (M)  Ve.'  t  .  A .  ,  c 
PSI-PSIl 

US  SLOPE  ~  5  -0HC-01 

N*3l'EC  .HUMIDITY  <Kq/Kq* 
7*  HEIGHT  (M)  '.‘er  t  A*  , .. 
PM -PST? 

SH  !U  PPF  *  -8.  4  >r  0  3 

N-PpT  .  IF.MP  .  (Kelvin) 
Z-^HFIGHT  <M>  Vert.  A*,.-. 
PSI=PSI? 

PTK  f.LOPF  -  -t  .4  (IE  01 

N-LnTC  M'"  .  STRUC.  <K«N  3/3  > 
7-HEIGHT  <  M )  Vert  .A« ,* 
PSI-NONF 

Cl  2  SLUPF-N0  DATA 


Pr  II  AT  71- 
HSU  AT  7?  = 
I* S 1 2  AT  71- 
PM  2  AT  7?- 


0  .  056025 
0  .  U?9fl4? 
0.034?31 
!)  .  0  1  7".  7  6 


BOWE  N  RATIO 

(no  tmitti ) 

0 . 245 


K  GEMGRAL  CONSTANTS: 


MISCELLANf  OUS 


VON 

K ARMAN 

GRAV I TAI ION 

PRUFII  r 

PROF  11  E 

BUI  K 

BULK 

{  ON; 

iTANT 

A»  Cfl  f  RATION 

T  *  IK  ,  PRANDTl 

TU« .SCHMIDT 

srN  HFAT 

MO IS TURF 

<  rto 

11111  ts> 

(M/set  P) 

NUilFiFR 

NUMtiFR 

TRANSF  Ciir  F  . 

IHANSF.COM 

11 . 4 

9 . 795V 

11.74 

(1 .74 

0 .9?E  -03 

t . 3?r  03 

AIR  DENSITY 
(Kq'e'O 
1 . 2279 


•  U  NF.RA1  NOT:  i : 

Accuracy  lieitation  esrpecle.T  f rr  eeasurenent  of  Profile  Slope  and/or  Partial  Derivative. 
Ctaput*t  i#n  e/fcoH’d  by  insertion  of: 


AIR  SPECIFIC  HI  AT 

(ITcal  .  /«q  K>1  .  » 
2.4147E  (1? 


SHI  SH?  ♦/-  .  ORT  3  Kq/Kn 


WATCR  LAT  HEAT  VAP . 
(  I  T  t  a  1  .  '  h  q  ) 

5.9Y70E  ). 


CON  f  INI  If  D  ON  NfXI  PACT 
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RUN  NUMBER 
START  T IMF 
START  DA ? £ 


7905Q9Q430 
4:40: 10  PST 
9  May  1979  (DAY  12?) 


MARINE  SMRFACF  LAYER 
NRl  MICROMETEOROLQCY 
SAN  NICOLAS  ISlAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  KATE  <  Al  L  >  HANNf  L  S  »  : 

DATA  AVERAGING  PERIOD:  30  Min 


•  ESTIMATED  M I CROMETF  OR  LOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TFMH .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT -WT  TEMP 

V I R  -W  T  IE  *p 

V.POT  -WT  TEMP 

(Celsius) 

(Metwr/scr  ) 

(Celsius) 

(Kel  . xH -P/3) 

(Millibar) 

(Celsius ) 

(Kelvin) 

( Ke! v t n ) 

(Kelvin- 

(K*-’l  vjn  - 

11.745 

12.26 

0.45 

NO  DATA 

TC10 . 16 

13.364 

-1 .6T9 

-  I  . 52 1 

-0.43V 

C,  34  j 

HFICHT 

POT.TFMP . 

VLR.Tt-MP. 

V.POT , TEMP . 

ABS.Hl  MID  . 

RE L. HUMID. 

SPEC .HUMID • 

VAP . PRES 

a  .  VAT'  PRES. 

PEE  .  !  r<DC  X 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent ) 

(Kg/Kg  > 

£  Mi  1 1 ihar s ) 

i  M  i  1  1  ibars) 

(Kel  i M  2/3 > 

10.01) 

1 1 .843 

12.925 

13.023 

a.  384E-03 

80.2? 

6 . 8 1  5E -  0  3 

T  1  .  023 

13.741 

KO  DATA 

*  BULK  AERODYNAMIC  CALCUl  ATIONS  BASED  ON  ABOVE  ESTIMATED  VAI  UES  AT  TEN  ME  Tf PS  <  E  R I E  HE  ET  Al.1978): 


INFFRRFD  FI  UX  PARAMETERS  INFFRRED  INFFRRtD  ML  AN  VERTTCAl 


stability 

<*«UP , -»DOWN) 

SCALINC  PARAMFTFRS 

VfLOCITY  COVARIANCE 

MISCELLANEOUS 

GRAD. RICHARDSON  NUMBER 

MOMENTUM  Fl  UX 

FRICTION  VELOCITY 

WITH  LONG.  VI LOCITY 

AIR  DENSITY 

(  * -Stable, --Unstable) 

<Nt/m2) 

( Meters/sec ) 

(Met*r?/&er2> 

(Kg/«3> 

-0.027  AT  CMH 

-? . 66C-0 1 

4 . 653E-0 1 

-2. 165E-01 

1 .230 1 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  ‘iPFC  .  HUMID  , 

WITH  ABS.  HUMIDITY 

AIR  SPl CIFIC  HEAT 

(Meter)  CMH=( Z1 *Z?)l/2 

(Kg/sec  m?) 

( Kq/Kq  > 

(Meter  Kg/sec  n3> 

(  I  Teal  .  /Kg  Kel  .  > 

12.99 

5. U£- 05 

-9 . 0T6E  05 

5. J60E-05 

P  .  4147E  02 

Z/L  AT  GMH 

LAT.HFAT  FLUX 

SCAL ING  POT. TEMP . 

WITH  POT .TEMPERATURE 

WATER  l AT .HEAT  VAP . 

-0 . 334 

<U*tts/m?> 

(Kelvin) 

(Meter  Kel . /ser ) 

(  IU  al  .  /Kg> 

Z/L  AT  10  MEIERS 

1.28E  02 

- 4 . 1 1 9E  -0? 

1 . 91 7E -  02 

5.9067E  05 

-  0 . 026 

M N . HFAT  FLUX 
< Watts/«2i 

ROUGHNESS  LENGTH 
(Meters) 

VAP. PRES. AT  WT  LEVEL 
(Mi  1  1  ibar  ) 

MQN1 N-OBUKHQV  LENGTH 
(Meters) 

2.3BE  01 

3.771E -04 

15.301 

-3.B21E  02 

SKY  AND  SOLAR  HFAT  FLUX 
(W«tts/n2) 

I  .  1 6E  01 

TOTAL  HEAT  BUDGET  FLUX 
<Watts/n2) 

1 .63E  02 

DRAG  COFF.AT  10  METERS 
(Dimensionless) 

1  439E-03 

ABS. HUM  ID. AT  UT  LEVEL 
(Kq/r*3> 

1  .  157E-02 

BAR  PRES. AT  WT  1  F VEl 
<M>  llltrar  ) 

1011.36 

BOUT N  RATIO 
(no  units) 

0  .  t87 


*  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  KEAN  ERROR  AS  COMPUTED  FROM  CONSTITUFNT  MFASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PRl'r  ILF  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AFRODYNAMIC  FRROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD. RICH. 

i-/L 

MOMENTUM 

LAT .HEAT 

SEN. HEAT 

SKY  RAD. 

TOTAI  HEAT 

BOWEN 

FRICTION 

SCL  SPFC 

SCL. POT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

r'orF 

71 X 

71X 

62X 

1 35X 

5?X 

MX 

1  03X 

18651 

31  X 

10  4X 

20X 

51 X 

62X 

163X 

I63X 

46X 

4 1 X 

91X 

I  IX 

34X 

131  X 

23X 

64X 

1  1  4X 

43  X 

4(1% 

*  CONTINUED  BE LOU 


RUN  NUMBER 
START  TTMF 
START  DATE 


790509043C 
4:40:10  PST 
9  May  1979  (DAY  1?9> 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISlAND,  CAL 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATF.  (ALL  LHANNFI.S):  /./Min 
DATA  AVERAGING  PERIOD:  3C  Mm 


•  COMPOSITE  PRIIFT1E  AND  BUI  K  AFRODYNAMIC  DFRIVFD  PARAMETER  VALUE  W  IGHTED  AS  A  FUNCTION  OF  THF  ABOVE  RESPECUVF  ME ALlJRE Mf NT  Ek'U'RS 
WITH  THE  LOWIR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  INC  ] : 


STAB1I  IT Y 


FLUX  PARAMETERS 

<+=UP,-=*DOUN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBFR 
<+->Stat>lc,- -  Unstable) 
-0.014  (0.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH=i(71*Z?>  1/2 
12.9? 

Z/L  AT  GMH 
-0.018  10. 021 

Z/L  AT  10  METERS 
-0.014  (0.023 

MON TN -OBUKHOV  LENGTH 
(Meters  > 

-7.121E  0? 


NOMFNT'IM  FLUX 
(Nt /m£ / 

-4.77E-01  (6.0F-021 

HUMIDITY  FLUX 
(Kg/sec  m2) 

5.40F-05  L8.0E-061 

LAT.HFAT  FLUX 
( Wat  t*/«2 ) 

I.34E  02  ( 2 . OE  +  0 1 1 

SCN.HFAT  FLUX 
(Wat ts/m?> 

3.27L  01  (3.0E+001 

SKY  AND  SOI  AR  HFAT  FLUX 
( Wa  t  f  e /*2 ) 

1 • 16E  01  [ ? . OF*  0 1  1 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  t*/m2) 

1 . 73E  02  l 3 . 0E*O 1 1 

BIIWFN  RATIO 
(no  uni  ts> 

0,211  (0.08) 


FRICTION  VELOCITY 
(Meter %/sec  > 

6.022F-01  (6.0E-021 

SCALING  SPEC . HUM  TD . 
(Kg/Kg ) 

-R . 029C- 03  13.0E.-051 

SCAI  ING  POT. TEMP. 
(Kelvin) 

-3.894E-02  T2.0E-021 

ROUGHNFSS  LENGTH 
<  Meters) 

1.0R6E-03  C6.0E-05) 

DRAG  COEE.AT  10  METERS 
( Meters) 

2  4211-03  (4.CE-041 


*  Off  retfEHCf  Br  TWEEN  THE  PROF  HE  AND  frill  X  AERODYNAMIC  DERIVED  PARAMETER  VAI  UES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  TH> 
ABOVE  WEIGHTED  COMPOSITE  VAI  ME  OR  MEASUREMENT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABGO'UIF  VALUE  IS  IARC.FR).  Al  l  VALUES  ARE 
LISTED  IN  PERCFNT  DIFFERENCE  AND  ARE  ■'♦or-"! 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HFAT  SEN. HEAT  SKY  RAD  TOT  Al  HFAT  POUrN  FRICTION  SCL.S°FC  SCL  POT .  ROUGH  DRAG 

NO. AT  GMH  AT  1 0M  FLUX  FLUX  FI  UX  FLUX  FLUX  RATIO  VELOCITY  HUMIDITY  TEMP  .  LENGTH  (  nf  r . 


49X  47X  53X 


11*  22X 


13*  14X  27X 


17X 


4X  7?X  Lit 


•  END  Or  DATA  RUN 
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MARINE  SURFACE  LAYER  HICROME TfcOROLOGICAL  EXPERIMENT 

NAVAL  RI  MAS-LH  LaBDRATUHY 
AT  MOSPHr  NIC  PHYSICS  BRANCH 
MARINE  AlrtOSPHl  RIC  Rt  SEARCH  STATION 
SAN  NILOi-AS  ISLAND,  CALIFORNIA 

*  *  *  «  iiJi  KUhtThimnc  nLiCAt.  data  «  *  •  ■ 


Kl-.v  mumBiu .  7vu:,u9|iti|iCi 

HR  TNT  DA  It  : 

11  JUN  1 9  till 

LI  UR  I  III.): 

t,:  10  :  J(I  H'j > 

DATA  GAiiPl  INC  RA1F  ( At  L  lHAKNLl.S):  6/«in 

!  m  U  I  1  in  . 

G  «*L  ;  41-  PST 

DATA  AVCkfiGINC  PERIOD;  30 

M  j  ri 

■IAKT  INI  IE  : 

V  h.iy  1977  (DAY  127) 

NUrt)  NI.LAlURt 

1-  IJPPl  R  1  fcVtl  ,  2‘  1  CiWER 

L  fc  Vt  L 

rifl.  .1  UG  LHiiNN: 

1  RAW  DATA  < AVER ACT  VDC) 

Nu  .  up 

Nv  .  L'l 

No  .  02 

N  c  .03 

No  .  04 

No  05 

Nc  .  66 

No  .  07 

Nc  .  09 

‘.'1  It  i  ,  i\  1  F  A 

1 F  ,i|*  .  M  nui:  .  1 

Tfcnl*  . 'VTRUC. 

2  Ut  U  l-ijlrtl  | 

DKU  PUINI2 

WIND  SPF.FD1 

WIND  ’.Pt  t  D? 

FtAR  .  PRE  S  .  V 

l  -D  , 

WIND  DIR  . 

o  ■  2 LG 

t  .  b(-  T: 

6.001 

4 . 7v7 

H .  832 

7.157 

fa  .  679 

4  635 

8 

5  388 

ri  j  i  | 

No  .  11 

Ha  12 

No  .  1  5 

No  .  1  4 

No  -  15 

No  1  fa 

No  .  17 

hL  FK1  Q:J.  Ni  •  V 

Af  VOi  TAG) 

MAMJA!  FLAG. 

/  F  R  U  RI  F  . 

SPARF  A 

SPARE  B 

VOi  T  Rtl  .  B 

3.1(1  9 

2  .  h.T'J 

1)  .  'J  1 1 

ll  .  ii  0  1 

0.001 

a .  1  J  1 

fa  .  205 

i*  li.ii  AL  I  HANn 

L  RAW  DO  I A  < 

AVL  KAC.F  )  : 

ESCARPMENT  DATA,  FJFLO  CAI 

I  BRA  TI UN  AND 

WIND  S:  EIB  ESCARP, 1(  NT  CORRECTIONS: 

M.i  1 

No  .  •* 

UPWIND  NFAR 

UPWIND  i  AND 

DPI)  1  AI 

DH.'I  GAl 

WU'FCAL 

USlfcC 

WS2EC 

i>  Ik  it  nr  | 

AIR  i  £nr 

MFfGHr/LFNCTH 

PAfH(Meters ) 

( Vu 1 ts  * 

H'jMU 

(Vo  its) 

(Cceff . ) 

(Cceff , ) 

1411  l  U.IJ49 

1 42 1  1 i 72 MV 

0 . 1  W 

HO 

-ij  .  0  Jb 

-  1)  .  05.) 

0  .  U  0  (1 

0  .992 

0.949 

•O-.i  Lit  H'HSt* 

IrPIfil.  PAR AMF 

ItRS  IRANGI 

ATtf*  INTO  F.NGtNU  R  INI.  IJN1  IS 

,  i 

IHRUK  COUNT 

DATA  BA'/C 

VIM  I  RFF  .  D»  V 

VOI  T  HFI  Dt  V 

7FRU  RFF.  DT-  V 

AC  VIJI  T  .  f  l  UX 

AC  FRFQ.FI 

iX  AC  VOLTAGE 

A'  FREQUENCY 

■  r.  >■.  .  ,in  . » 

( Nc  .  s«  ans ) 

A  (Nr. .  >  .  C  0  5  V ) 

BiNu •  >  •  00SV) 

(Nc . ) . C  0?V) 

(No .  >5V) 

(No . > 1 H/ ) 

(VAC) 

(1  z  ) 

" 

I  Bit 

11 

0 

•J 

0 

0 

115.3 

V  9.82 

UK  HVi.f.  nl(.K 

U.t :  TC'ORLH  null. 

AI  PARArttlFRS  <  INDUCING  T  Hr  ABOVE  CAI 

AND  ESCARPMFNT  CORRECTIONS)  TRANSLATED  INTO  FnGINEERI  C  UNITS; 

r.  IK  II  III'  .  1 

W 1  HD  CP  I  f  1*  1 

L'FW  Pill  NT  1 

If MP .STRLC  .  1 

WIND  DIR. 

PAR  .  PR  *-  S  .  1 

KT  RAD . 

BULK  WT  IFrtP 

HE  -N  AIR  TEMP 

1  I-I-jH  *■,  I 

•.  neter  / ‘•-mi  ) 

(Cel si  us) 

(►el  . >M  2/3  > 

<  Deq . True) 

(Millibar ) 

(Watt /«?  > 

( Celsius) 

( K<  1  v in ■ 

l  3 . 76 

0.34 

NO  OAlA 

3:^0 . 2 

1009. 33 

-2.76E  01 

1  3 . 364 

284.827 

m'k  ILm.  .  l* 

WIND  Sr' Ft  1*2 

DLvJ  POINT  2 

TFMP .STRUC. 2 

MDE  TABLfc 

PAR . PRES . 2 

,,s  , 

1  tte  ut  /  sec  ) 

(Cel «.  •  us  > 

(Kej  . iM-?/3) 

(Meter  HSL ) 

( Mi  1 1 1  liar  ) 

i  .  7.W 

12.  sh 

U.47 

NO  DAI  ft 

-0.02 

ion .  42 

»  ..t  fin  Mini  rtlC.RUht.Tfc  UK  CLOC 

ICAL  PARArtETERS: 

HcIGHi,  71 

POI . TfcMP . 1 

VI  R  .  TFMP  .  1 

V . PUT . TEnP . 1 

AHS. HUMID. 1 

Rtl  .  H-JrtlD.  1 

SPEC . HUM I D . 1 

VAP .PRES. 1 

S. VAP. PRES. 1 

RFF  .  INDEX  1 

<  l"t  ter  S  1 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/r»3) 

(Pert  ent > 

(Kg/Kg  > 

(Millibar) 

(Hi  1 1  ibar  ) 

<  Kel . xH-2/3 ) 

1H.3G 

i i . you 

12.776 

12 . 9o6 

B-316F-03 

80.34 

6.762E-03 

10.929 

13.603 

NO  DATA 

hF.TGhl,  /^ 

POI  .  TFrtP  .2 

VlR.TFhP.2 

V .POT .TFMP .2 

ABS . HUMID . 2 

RE  1.  .HUM  ID.  2 

SPFC • hUM I D . 2 

VAP  PRES. 2 

S. VAP. PRES. 2 

REF.INDIX  2 

<  M  »ter«,» 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/n3t 

( Perren  t ) 

(Kg/kq  > 

(Mill ibar ) 

(Mill ibar ) 

(Kel . xM-2/3) 

V  . ,  it 

1  1  .  H 1 9 

12.911 

13.101 

8 . 39 UE -  03 

80 . 4? 

6.825F.-  03 

1  1  •  042 

13.730 

NO  DATA 

CTlivlINOib  B.-iUW 


RUN  MUIbfW;  7 V 05090500 

START  TIME:  5  : 10:30  PM 

MART  i)ATF  ;  V  rta  y  TV/9  (DAY  129) 


MAR  I NE  SURF  ACT  l  AYER 
NRL  MTCROMETEOROLOCY 
SAN  NICOLAS  1ST  AND,  CAL 


PRINT  DATE:  II  JUN  1 980 

DATA  SAMPLING  RA1F  (ALL  (MANNH.  S)  :  fa/Min 
DATA  AVER AC INC  PERIOD:  30  Min 
NOMFNCLATURF  :  J  =  IJPPFR  If. VI. I  ,  2*  LOWER  I  EVEL 


Pk'U-  ILF.  CAL  CCU  AT  (UN'j  BA  St  D  ON  ABOUT-  OBSERVED  AND  CALCULATED  VAt  Ui  S  ( BUST  NGFR  ,  1  973  >  : 


FLUX  PARAMETFiC* 

PROF  ILE  SI  OPES 

STAB.II  I  T  Y 

<-t*UP,-  =  DnWN) 

SCALINC  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦= I NCR .WITH  HEIGHT) 

fkAD , R ICHARDSON  NUMBER 
»  ♦  -S  •  able,  -  IJnst all  le  ) 
•0.01*5  AT  CMH 

t>  l ‘ML  I  Rtl.  MFhN  HEIGHT 
<rte»e.  »  CMH*(Z 1*72)1/2 
T  2  VV 

//l  AT  r.riH 
li  .007 

//I  AT  t  (:  Ml  Tt'RS 
0  .  Ini/. 

771-  AT  Z  t 
J  <11  l) 

Z/l  A!  /:* 

It  .1)05 

rt.  NIN  OBUKHOV  LfNGTH 
(  M«-  t  er  s  > 

1 . 03 


MOMENTUM  FI  UX 
(NT /«2 > 

-8.3CE-01 

HtlMTDlTY  FLUX 
(Kg/ber  n2> 

6.43E-05 

LAI  HEAT  FLUX 
(Wat  ts/«2) 

l.t.7E  M2 

SI  M. HEAT  FIliX 
(Ua  t  ts/m2) 

;\?7E  oi 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat 

2.76E  01 

TOT  AT  HEAT  E<UDGfT  FLUX 
(Wat  ti /nP) 

1 . 59F  02 


FRICTION  VFLOCITY 
<  Meter  s/sec  ) 

B  212F-01 

SCALING  SPF.C.HUMD. 
( Kq/Kg ) 

-6.364E-0S 


SCALING  POT,  TEMP. 
(Kel v tn  > 

-2 , 714E -0? 


ROUGHNESS  LENGTH 
(Meters) 

2. 141E-03 


DRAG  COEF ,  AT  10  MFTERS 
(Dinen si  on less) 

4  .  Q67t  -i»3 


CFNERAI.  FORM;  DN/DZ  3 
l  (NT  -  N2>  I/U  n(7|/Z2>« 
<Z1«Z2> 1 /2 1 

N- WIND  SPEFD  (M/sec) 
Z*HE  IGHT  (Meter-,) 
DWS/DZ=  1.54E-01 


N=SPFC . HUM  I D IT  Y  (Kg/Kg> 
2-HHGHT  (Meters) 
DSH/DZ*  -8.92E-06 


N  =P  OT . TFMP . (Kelvin) 
Z-HF.  IGHT  (Meters) 
DPT /D7-  -3.B0E-03 


GENERAL  FORM : ' N ' SLOPE= 

[  <L.  nZl-PSI  >-(Ln22-PSI  >  1/ 
IN1-N21 

N=WIND  SPEED  (M/sec) 
Z-HEIGHT  ( M >  Vert. Axis 
PS1*PS11 

WS  SLOPE 1  4.87E-01 

N^SPEC .HUMIDITY  <Kg/Kq> 
Z--HF  IGMT  <M)  Vert  .Axis 
PSI =PSI2 

SH  SLOPE*  -0.49E  03 

N=POT .TEMP . (Kelvin) 
Z=HEIGHT  (M)  Vert .Axis 
PSI =PSI2 

PTK  SLOPE  =  -1.9VE  01 

N=LnTEMP . STRUC .  <KxM-2/3> 
Z= WEIGHT  <M)  Vert.  Axis 
PSI -NONE 

CT2  SLOPE* NO  DATA 


P5I1  AT  ZI¬ 
PS!!  AT  72- 
PSI2  AT  71= 
PS  12  AT  72  = 


0 . 636826 
0  .  i)  1  6079 
0 . 022368 
0 .01  I  401 


BUWFN  RATIO 
(no  units) 

0 .174 


U) HERAT  CONSTANTS: 


MJSCELLANT  OUS 


VUN  K ARMAN 

i  ON s r an  r 

f  fill  Hit  t%  ) 

<i  .  4 


CRAVJ  TAT  TON 
Ar.CEl  FRA  T  TON 
<  M/':.*M  2) 

V  7V  .9 


PROF  II  r 
TtIR  .  PR  ANfiTL 
NllMBF  R 
0  74 


PROF  T LE 
TUR .SCHMIDT 
NllMBF  R 
0.74 


BUI  K 

SEN  HFAT 
T RANGE  CUFF . 
0 .921-03 


BULK 

MOISTURE 
TWANSF.CCEF. 
1 .32E-03 


AIR  DENSITY 
(Kg/e  3) 

1 .2302 


*  (,l  NT  RAC  NO  It  > : 

Ai  i  ur«y  Imitation  t*uprdeJ  for  neasurenent  oF  Profile  Slope  and/or  Partial  Derivative. 
t.  onp  ii  tat  i  on  exei  uted  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel  .  ) 
2.41 47E  02 


SHI  SH2-  t/  .OR!  -3  Kg/Kg. 


WATER  LAT .HEAT  VAP . 
< I T  r  a  1  .  /Kq  > 

5.9072E  05 


i  un  T 1  NtJI  ti  UN  NT  *  T  PACf 
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RUN  NUMBER:  79050905QU  MARINE  SURFACE  LAY!  R  PRINT  DATE.  II  JUN  1930 

START  TIME:  5:10:30  PRT  NRL  MICKOMETEOROLOGY  DATA  SAMPLING  HATE  <  Al.L  CMANNE1S):  £,/Min 

START  DATE:  V  hay  197V  (DAY  129)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD.  30  Min 

*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS; 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRES. 

BULK  WT  TEMP 

AIR -W  T  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

v.por-wr  temp 

(Celsius) 

(Meter /sec > 

(Celsius) 

(Kel . kM-2/3) 

(Millibar  1 

(Celsius) 

(Kelvin) 

(Kelvin) 

( K  e 1 v in) 

(Kel vin ) 

11 .714 

12.54 

8.46 

NO  DATA 

1010.33 

13.364 

-1 .651 

-t .553 

-0 .470 

-0-372 

HEIGHT 

POT.TFMP. 

VIR . TEMP . 

V. POT .TEMP . 

ABS. HUMID. 

RFl  HUMID. 

SPFC.  HUMID. 

VAP . PRES . 

S.VAF  .PRES. 

REF . 1 nDEX 

(Meters) 

( Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

(Percen t ) 

(Kg/Kg  > 

(Mill ibar  s ) 

(Millibars) 

(Kel . xM  2/3 l 

10.00 

11.812 

12.895 

12.993 

8.388E-03 

80 .41 

6.R17E  -03 

1 1 . 0P8 

13.715 

NO  DATA 

*  BlH  K  AERODYNAMIC  CAICUIATIONS  BASt  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B>: 

INFERRED  FLUX  PARAMETERS  TNFFRRLD  INFERRED  MEAN  VERTICAL 

STABILITY  <*»UP  ,-=DOWN>  SCALING  PARAMETERS  VELOCITY  COVARIANCF  MISCEL  LANE  d'Jb 


CR AD. RICHARDSON  NUMBER 
<  +-Stab l e,-- Unstable ) 
0.026  AT  CHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH= (21*22)1/2 
12.99 

Z/L  AT  GM.H 
-0.032 


Z/L  AT  10  METERS 
-0.025 

MON TN -OBUKHOV  LENGTH 
(Meters) 

-4.0C9E  0? 


MOMENTUM  ELUX 

<Nt/r»2> 

-2.82E-01 

HUMIDITY  FLUX 
(Kg/sec  n?> 

5.27E-05 

LAT.HEAT  ELUX 
<Uatts/n2> 

1.30E  02 

SFN.HEAT  ELUX 
<W*tts/«2> 

2.48E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Wa  tts/n2> 

-2.76E  01 

TOTAL  HEAT  BUDGET  FI.UX 
<  Wat ts/«2) 

1  2BE  02 


FRICTION  VELOCITY 
( Meters/sec ) 

4 ■ 7B9E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kq) 

-8.948E- 05 

SCALING  PUT . TEMP . 
(Kelvin) 

-4 . 159E-02 

ROUGHNESS  LENGTH 
(Meter -i  > 

4 . 158E-04 

DRAG  COEF.AT  10  MFTERS 
( Dimension  less ) 

1 .4S8E-03 


WITH  LONC.  Vf LOCI T  Y 

(Meter?/sec2> 

-2.293E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/sec  m3 ) 
5.272E-05 

WITH  POT . TEMPERATURE 
(Meter  Ke]  . /sec  ) 

1 .9V1E-0? 


AIR  DFNSITY 
(Kq/m.3) 

1 . 2305 

AIR  SPE  ('  IT  IC  HIAT 
( ITcal . /Kg  Kel . » 
2.4147E  02 

UATEK  LAT .HEAT  V6P 
(ITcal . /Kq  > 

5.9C69E  05 

VAP  PRES  AT  WT  LT  VEL 
(Mi  1  1  lb af  > 

15.303 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3) 

1  .  157E- 0? 

BAR  .  PRF.S  .  AT  WT  I  FUEL 
(Mi llibar ) 

1011 .53 


BOWEN  RATIO 
(mi  unite*) 

0 . 190 


*  MEASUREMENT 
TOP  ROW  ARE 

ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN 
PROFILE  FRROR  VALUES  AND  BOTTOM  RUU  ARE 

PERCENT  MEAN  ERROR  AS  COMPUTED 
BUI  K  AERODYNAMIC  ERROR  VALUES. 

FROM  CONSTITUENT  MEASUREMENT 
ALL  VALUES  ARE  APPROXIMATE 

ACCURACIES 
AND  ARE  ' ♦ o r  - 

GRAD.RTCH. 
NO. AT  GMH 

Z/L 

AT  10M 

HUMFNTUM 

ELUX 

LAT.HEAT 

FLUX 

SEN.  HE  AT 
ELUX 

SKY  RAD. 
ELUX 

TOTAL  HEAT 
FI.UX 

BOWEN 

RATIO 

FRICTION 

velocity 

SCl.SPEC 

humidity 

SCI .POT  . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

r.oEf 

76% 

76% 

61% 

134% 

58% 

8% 

100% 

192% 

30% 

104% 

27% 

50% 

61% 

162% 

162% 

46% 

41% 

90% 

8% 

31% 

131% 

23% 

64% 

1  13% 

43% 

40% 

*  CONTINUED  BELOW 


RUN  NUMBER 
ST  AH  1  T I  .IE 
START  DATE 


7905090500 
5s  10:30  PSI 
9  May  197V  (DAY  129) 


MARINE  SURFACE  LATER 
NRL  MICROhETEOROLOGY 
SAN  NICOLAS  ISIAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6'Min 
DATA  AVERAGING  PERIOD.  30  Min 


«  COMPOSITE  P RUE 
WITH  THE  LOWFR 


ME  AND  BUI  K  AERODYNAMIC  DPR  l  VF  D  PARAHF  TkR  VALUE  WUGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
LIMIT  OE  THE  CORRESPONDING  Ml  ASUREMF N  T  UNLTPTATNTY  INDICATED  IN  t  1 : 


FLUX  PARAMETERS 

(♦=UP  ,-=*DOUN>  SCAI  ING  PARAMETERS 


LHAD.R  JIHARDOON  NUMBF  R 
(  ♦  -  5 •  ab Ip , --  Un*r*able) 
0.012  10 . 02 J  A  T  GMH 

i)MF  T  R  IC  MEAN  HEIGHT 
(Meter)  CMH»<Zl*Z?)l/2 
12.9V 

«/L  AT  GMH 
0.015  1 0 . 02 J 

Z/L  AT  10  METERS 
0.012  TO.Ol'j 

MON IN -OBUKHOV  LENGTH 
(Meters) 

8. 475E  0.' 


MOMENTUM  FLUX 
(Nt/r*2> 

-5.181-01  C6.0F-02J 

HUMIDITY  FLUX 
(Kq/sec  «2) 

3.54E-05  TR.OE-061 

LAT. HFAT  FLUX 
(Wat  ts/r»2) 

1 . 37F.  02  12  .  OE  +  fl  1  J 

SEN.  HFAT  EllIX 
(Wa  *  t './«?) 

2.661'  01  I  3  .  OF*  00 1 

SKY  AND  SO!  AH  HFAT  FLUX 
(Wat  ts/*2) 

-2.76E  01  I  2. OF  +0 1 1 

1UTAL  HFAT  BUDGET  FLUX 
( W*  t  ts/n? ) 

1  .  3i*F  A2  (3.  Of +01  1 


FRICTION  Vt  L  OCITY 
( Meter  -,/sec  > 

6 • 26 1 E - 0 1  C6.0E-021 

SCALING  GPF C . HUM l D , 
(Kq/Kg) 

7.96UF-05  I3.0E-051 

SCAI  ING  POT . TEMP . 
(Kelvin ) 

-2.995F-C2  [2.0E-C2I 

ROUGHNFSS  LENGTH 
(Meters ) 

t  .210E-03  T 6  .  OF-Of.) 

DRAG  COE F .AT  10  MF  TERS 
(Meters) 

2.4V.  F-iM  I4.0E-041 


BUUF.N  RATIO 
(no  unit**) 

0,  I  84  10.00] 


*  DUIEREMLF  BETWtEN  THF  PROFILE  AND  BtJ!  K  AlRODYNAMir  DFRlVFD  PARAMETER  VAI  UkS  AS  COMPUTED  VIA  THE  STANDAHD  DEVIATION  I  ROM  EUHIR  THt 


ABOVE  WEIGHTED  COMPOST  IF  VAl  Ilf.  OR  MEASURE  ME  N't  IJNCFR  TAIN1  Y  VALUE  (WHICH  TVER  ABSOLUTE  VALUE 
l  ISTED  IN  PFHCENT  DIF  F  F  RENCE  AND  ARF  "♦or-- 


GRAS.  .RICH  . 
NO. AT  GMH 


Z/L 

AT  10M 


MOMENIUM 

FLUX 


LAT.HEAT 
H  LIX 


SI  N.HEAT 
M  UX 


SKT  RAD. 
FLUX 


TUTAI  HFAT 
MUX 


POWE  N 
RAT  TO 


l  ARGTR  )  .  Ai  L  VALUES  ARE 


FRICTION 
VT  l  OC I  T Y 


SCL .SPEC 

HUMIDITY 


SCI  POT 
TEMP  . 


ROUGH 
I  ENG  I  H 


(  01  T 
S3* 


#  END  OF  DATA  RUN 
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Rflpnrre-  surface  layer  microhftforoi octcal  experiment 


NAVAl  kFGFARfH  I  At  UR  ATI  IR  Y 
A  T  rtOSPMi  K  I C  PHYSICti  BRANCH 
MAi<  .  NL  AlriOSPHFWir  kF.LEAKT.H  bl  AT  ION 
SAN  NICOLAS  ISLAND,  CAL  JFURNI A 

*  *  <  »  rtlLROMF  TnTROl  UG1CAL  DaTA  *  »  «  * 


RUN  NUMBER 
START  T iME 
END  TIME 
START  DATE 


790509U53C 
5:40:5(1  PSf 
A:  It :  0  PST 
9  May  1979  (DAY  12?) 


*  ANALOG  CHANNfl  RAW  DAI  A  (AVrRAGF  VDC  >  : 


PRINT  DATE :  I l  JUN  19B0 

DATA  SAhPl  INC  RAIL  (ALL  CHANNELS):  6/Mii, 

DATA  AUEhAGINu  PER  X Cl I>  :  31'  Mir, 

NOMENCLATURE ;  1- UPPER  LEVEL,  2-lUULR  LEVEL 


No  .  00 

VOLT .RFF  . A 
6.205 


No  .  01 

IFrtP  .SI HI  1C.  1 
b.oob 


Nu  .  fc2 

IFrtP  . IRUC2 

0.001 


No  1 3 
Dt  U  POINI  1 

4 . 306 


No  .  04 

1>t  U  POINT? 
4  .  89V 


No  .  05 

WIND  SPI  EDI 
6.619 


Nc  .  06 

WIND  UPFP02 
6.260 


Nc  .  ()7 
PAR  .PRi.S. 
4.657 


Nc  .  OB 
*•  K  7  K  AO  . 
0 .047 


No  .  10 
BULK  wr 
3. 710 


No  .  I  I 

A<  Kh-FQUfNCY 
3  .  v:»l» 


Na  .  1  5 
At  Vut  lACfc 
s  .  5  1  I 


No.lt 

rtANUAi  FLAG 
0  .  J  o  I 


N  .  I  4 
ZhhU  RFF  . 
!i  .  J  0 1 


rl  a  .  1  5 
SPARF  A 
a .  a  u  l 


No  .  i  ft 
SPARE  b 
0.301 


No  .  17 

VO:  T.KFF.H 
A  .  2 OS 


*  DIGITAL  lilANNFL  RAW  DATA  t  AV,-  KnLF  )  : 


ESCARPMNI  DAI  A, 


Fill.  D  CALIBRATION  AND  WIND  SPEED 


ESLHkPhT  NT  ClKRlVT  IONS: 


No  .  1  No..* 

AIR  TEMP  .  I  AIR  UMP.P 
Mil  117(2.*  Mil  |  j  >  9  V7 


UPWIND  N» AH  UPWIND  t  AND  DP  I F CAL 
HI  I  CM  I  /l  ENUlM  PA1H( Meters  »  (Volts) 
0.199  74  (1.000 


DPI'h  I.  At. 
(Vvlti1 
-  i)  .  0  5  0 


U  T  l:H  AL 
(L\  1«-' 
3 . 3  U  J 


W5 I  f  ’■ . 
(Cc.ef  •"  .  ) 
a  99? 


*  SrufLfl  HOil'at  M  LP  INL  PAKA'IirtPS  1  K  ANSi.  ATE  D  INIO  t  NC  INFER  I  MU  UMfb: 


MANUAL  F  L  .if.  r  KRUR  IIIUNI  DA  I A  l-A'.T  VUI  1  .  NP  f-  .  DM3  VULI.MI  .  DP  V  71  RO  kFT.DFV  AC  Vf)l  I.HLIX  AL  FRF'IJ.ElUX  AC  Vl.l  TAU 

iNc.sCiii.i  (No.3i<»n  )  (Mo.'.Cdfo)  A(No.>G05V)  B(Nu  .  >  .  (jlif.V)  ( Nc  >  .  0  f  2V )  (No.)5V>  <Np.)lHz>  tVAD 

o  ii  i Ha  o  n  o  o  a  1 1  s .  3 


Nc  .  09 
WIND  DIR. 
5.320 


WvEC 


Cv»-f  f  .  > 

|| .  v*»v 


At.  I  REQUL  NCr 
<  H  -■  > 

SV.7U 


»  OBSERVED  MICK  LIME  TFORUi  OLICAl.  PAR  AN!  TE.K&  (INCLUDING  THE  ABOVE  CAI  .  AND  £  SCAR  PM:  Nl  CORRECTIONS)  TRANS.  ATLD  INTO  EnCINCE k  INC.  UNITS: 


AIR  TF  m2 . 1 
(Celsius) 

1 l .732 

WIND  SPf  f D1 
( Mete; /s*v  ■ 
12  73 

DEW  POINT  1 
Celsius) 

O.  3V 

1(  i»P  .SIRhC  .  1 
( K t»  1  .  »M-2/3i 

NO  DATA 

WIND  DIR. 
(Deg . True) 

5 . 9 

BA!<  .  PRES  .  1 
(Mill ibar  ) 

1  J(l9  .  t>7 

:.ky  kAD. 
\Wstt/pi2) 

1  .  IHE  t)2 

HULK  LT  1  l  .-ip  Ml.  AN  Aik  TEMP 
(Celsius!  (Kelvin) 

13.379  284.926 

AIR  TEMP  .  2 
(Celsius) 

11 , 8CG 

WIND  SPEM>? 
(ile ter  /  sec  > 
11.61 

DFW  POINT 2 
(Celsius) 
8.51 

ICMP . STRUC . 2 
<  K e 1  xM-2/T) 

NO  DATA 

TIDE  TABLE 
(Mete.--  MSL ) 
0. 10 

BAR  PkC  S.2 
( Mi  1 1 1 Dar  > 

U  10  76 

•  CAtrjlIAUD  .UCRHNETEURPLOC1CAL  PARAMETERS. 


HEIGHT,  Zl 

POT  .  TEMP  .  1 

VIR . TEMP . 1 

V. POT. TEMP 

.  1  ABS.HJMiri.l 

RI  L  .HUMID  .  1 

SPEC  HUMID  .  1 

VAP  .PRfS-  1 

S.VAP  PELS. 1 

ki)  .  iNDi.X  i 

( Me  *  *r  s  > 

(Celsius) 

(Celsi us ) 

(Cels i us> 

(Kq/«3> 

(Percent ) 

(Kq^Kq) 

(rtiiijbar) 

(Mi  1 1  i  b a r > 

(  Kel  .  i M-  2/3) 

18.35 

11  91? 

12.908 

I3.LH8 

8 . 345F-C3 

79.95 

6. 787,. -03 

1  I)  .  97? 

13.723 

NU  DATA 

HIT  CUT,  /  2 

PUI  .  1 V  ill'  .2 

VTR . IF  HP  .2 

V.POT . TEMP , 

,2  ABS . HUMID .2 

RFL .HUM) 0.2 

GPL  C . HUM • D . 2 

VAP  .  ARE  S  I’ 

5  .  VAP  .PRF  5  ? 

kf  F  .  INI>.  X  ? 

(Meter  % ) 

(Celsius) 

<  Co  1  s  i  u  t. ) 

(Celsius  > 

(Kg/rt.3) 

(Percen t ) 

(  Kq/h  q  ) 

(Millibar) 

(Mill ibar  > 

(KeJ  .  in  -2/3  > 

9.20 

1 1 .890 

1 2 . 985 

13.076 

8.422E-03 

80.26 

6  .H44E-:i3 

» l . 075 

1 3.7V9 

NO  DATA 

*  CONTINUED  blluw 


RUN  NUMBER: 
STAR  T  TIME: 
START  DATE: 


7V059V 0530 
5  :  40 : 5C  PST 
9  May  (979  (DAY  129) 


MARINE  SURFACE  i  AYER 
NR l  M1CROME  THIVU.  UCY 
SAN  NICOI  AS  I S(  AND ,  CAI 


PRINT  DA  I E :  It  JUN  198E 

DATA  SAMP  I  TNG  RAiE  (ALL  CHANNELS)  :  6/Min 
DATA  AVERAGING  PERIOD ;  10  Min 
NOMENCLATURE:  1-IJPPFR  I.EVF  l  ,  2-  I  OWER  I  FULL 


»  PROFILE  CAI. CUl  AT  IONS  BASED  ON  ABOVE  ORSFRVID  AND  CAICUlATED  VAlUcB  < BU3INGER , 1973)  : 


FLUX  PARAMET F R'5 

PRO!  U  E  Si  OPES 

(♦-IJP  ,-  =  DOWN> 

SCAI  INC.  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦= I NCR .WITH  HLIGHT) 

Ik  AD.  RICHARDSON  NUiTBT  k 

<  e  Stable,-  -lln!»Mbl>“) 

0  006  AT  CMH 

T.E  OMETRlC  Ml- AN  HEIGHT 

(Meter)  CMH*(ZW?>1/? 
12.99 

'/L  AT  GMM 
0  .  OOB 

Z/L  AT  10  MF  TENS 
0  .  C06 

!/L  AT  21 
0.0(1 

7/L  AT  Z2 
(I  .  005 

MONTH- OBUKHOV  I  FNGTH 

(Meters  > 

1 . ?02E  03 


HOttFNtUfl  F  lUX 
<Nt /«?) 

-4.79E -Cl 

HUHioiiY  flux 
(Kq/sec  n?> 

4. 5  OF  -ft  5 

LA  I  .HEAT  FLUX 

( Us t t s/e2 ) 

I  .  I3E  (12 

5>E  N  .  HEAT  FI  MX 
(Wat  ts/«2) 

-  t  .  30E  01 

SKY  AND  SOLAR  HFAT  FLUX 
(Uatts/n?) 

1 . 18E  02 

TOTAL  HEA  T  BUDGf  T  FLUX 
<Ua*  ts/n2> 

-1  .77E  01 


FRICTION  VELOCITY 
< Met*  rs/stx  » 
A.243C-01 

SCALING  LPF  C  .  HlinO  . 
(Kq/Kq) 

-5.960E-II5 


SCALING  POT.  TEMP. 
(Kelvin' 

1  . 673E-02 


ROUGHNESS  LENGTH 
(Meiers) 

9 . 922L  0  4 


DRAG  COfF.  AT  10  MF ICRS 
(I'irtensionle’is) 

2.7771  0  3 


GI  NCRAL  F OR M  :  DN / D 7 a 
I  (Nl-N?) )/CI  n<21/72>« 
(Z1*Z2)1/2T 

N-U1ND  SPEED  (M/s<tc; 
Z=HE ICHT  (Meters) 
1)WS/DZ=  1.25E-01 


N=SPEC .HUMTDITY  (Kq/Kq) 
HEIGHT  (Meterr.) 
DSH/DZ=  -8 . 9?f -06 


N-POT . TEMP . (Kelvin  > 
7-HF.  T  CHT  (Meters) 
DPT/D7*  2.50F-03 


CENERAL  FORM :  ' N ’ SL OPF  = 
l (LnZl-PSI)- tlnZ?-PKI ) ]/ 
IN1-N2J 

N-U I ND  5PFED  <M/s».*c  ) 

Z=HF IGHT  (M)  Vert.A«is 
PSI-PSU 

WS  SLOPE  =  6.41F-01 

N-S.^EC  .HUMIDITY  (Kq/Kq) 
Z=Ht  IGHT  (M)  Vert. Ails 
Pbl^PSI? 

SH  SLOPE-  -9.0GE  0  3 

N  =POT . TEMP . (Kelvin  > 

Z=  HEIGHT  (M)  Vert  .  Axis, 
PSI*PSI? 

PTK  SLOPE-  3.23E  01 

N! LnTtM? . STRUC . (KkM-2/3) 
Z  -  HE  1  CHT  (h)  Ver  t.Aus 
P  S I  =NONt 

CT2  SLOPE »N0  DATA 


PSfl  AT  Z1 - 
pail  AT  /2" 
PGI2  AT  ZI¬ 
PS!?  AT  72  = 


-0 . G  50659 
-0 . 025399 
-0 . 060459 
0 . 034323 


BOWEN  RATIO 
<nt»  unit'-.) 
-0.115 


•  GENFRAL  CONSTANTS ; 


MI SCELLANF OUS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0  .  4 


CRAV1TAT ION 
AT  CEL  F  RAT  U1N 
(H/',*t  2  > 

9 . 7959 


PROF  II  F 
TUR  PRANOTL 
NIJMBFR 
0.74 


pRoru  r: 

TUR. SCHMIDT 
NUMbF  R 
0.74 


FUl  K 

SFN  H(  A  T 
TRAN5F.C0EF 
C .92F-03 


BULK 

MOISTURE 
TRANSF.COEf 
T  32E-03 


AIR  DENSITY 
<Kq/n3 ) 
l .2302 


»  Gf  NERAL  NOTv  i: 

Accuracy  lirtitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Lortp a  tat i nn  executed  by  insertion  of- 


AIR  SPECIFIC  HEAT 
(Ileal. /Kq  Kel.) 

2 . 41 47L  02 


SHI  SH2-  ♦/-  08F-3  Kq/Kq. 


WATER  LAT .HEAT  VAP . 
(  Me  a  1  •  /Kq  ) 

5  9U66E  !IS 


LON  I INUF  D  ON  NF  X  f  PAGE 
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RUN  NUMBER 
START  TIME 
START  DATE 


7905(190530 
5;  40: 50  PST 
9  May  197v  (DAY  12?) 


MARINE  SURFACE  LAYER 
NR  L  MlCROMETEUROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE;  II  JtlN  J9 
DATA  SAMPLING  RATI  i.M 
DATA  AVERAGING  PERIOD: 


ESTIMATED  MIGROMETEDROLTH.ICAL  PARAMETERS  AT  TIN  METERS: 


AIR  TFMP. 

(Celsi  os ) 
l 1 .792 

HEIGHT 

(Meters) 

10.00 


WIND  SPEED 
(Me  ter  /sec.  > 
11.74 

POT . TEMP 
(Celsius) 

1 1 .690 


DEW  POINT 
(Celsius) 


VIR . TFMP . 
(Celsius) 
12.976 


TEMP.STRUC.  BAR, PRES. 
(Kel . kM-?/3)  (Millibar) 
NO  DATA  1010.67 


BULK  WT  TEMP  AIR-UT  TEMP 
(Celsius)  (Kelvin) 

13.379  -1.568 


V  .  POT . TFMP . 

(Celsius) 

13.074 


ABS .HUMID . 

(Kg/n3) 

8.411E-03 


RFL . HUMID 
(Percent  > 
80 .22 


SPEC  .  HUMID . 
(Kq/Kq ) 
6.83VE  03 


piji  -gr  tem 
1  K  e  1  v  i  ri ) 

-  1  .  4 VO 

VAP  ERE  !> . 
(Mi  1 i l bar  s 
1  I  .  1)63 


V 1 R  U  I  U  MP 
(Kelvin) 

-U  .  403 

5.VAP  PRCC 
(Mi  1  1  l  b  a  r  'j  i 
1  3 . 7  VI) 


v  Put  li  i  U  ns 


REF  i  nl-E  X 
•  K  e  1  .  ,  M  2  SS  t 
>-U  DAI.I 


Bill  K  AERODYNAMIC  CALCULATIONS  BASFD  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRJEHL  ET  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,- -Uns tab le  ) 

-  0 . 030  AT  CNN 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH-( Z1 «Z2> 1 /2 
12.99 

Z/L  AT  GMH 
-0 . 038 

Z/L  AT  1 0  METERS 
-0.029 

MON  I N 'OBUKHOV  LENGTH 
( Meters  > 

-3.429E  02 


FLUX  PARAMETERS 
(♦*UP,-*DOWN> 

MQMFNIUM  FLUX 
<Nt/«2> 

-2.39E-01 

HUMIDITY  FLUX 
(Kg/sec  *2) 

4  92E-05 

LAT.HfAT  FLUX 
(Ua  t  ts/r»2) 

1.22E  02 

SEN. HEAT  Fl  UX 
(Wet  ts/»*2) 

2.25F  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Wat  ts/«2> 

-1.1BE  02 

TOTAL  HEAT  BUDGET  FLUX 
(Watt*/*.?) 

2.61E  01 


INFERRED 

SCALINC  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

4 , 403E -0J 

SCALING  SPEC. HUMID. 
(Kq/Kq  ) 

9.  II86E-05 

SCAl  INC  POT. TEMP. 
(Kelvin) 

-4 . 1  UF-02 

ROUGHNESS  LENGTH 
(Meter %> 

3. 120E-C4 

DRAG  COEF.AT  10  MFTERS 
(Dir.en%xonless) 

1 . 405E-03 


INF  ERR:  b  MEAN  VER  f  ft  At. 
VFLOCITY  COVARIANCE 


WITH  LONG  .  VH  OC  I  T  f 
( Mei er2/set2 ) 

-1 .938E-01 

WITH  ABS  .  HUM  11)1  1  f 
(Meter  Kg/sec  m3  > 

4 .922E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel , /sec ) 

1 .81 0E-02 


MJ  SCE  LLANf  O’lC 


air  dinghy 

(  K  q/M  (  ) 
i  :*3t5 

AIR  SPECIFIC  HEAT 
( IT  c  a i. /R  q  Kel  > 
L’.flHMt  02 

WATER  L AT . HEAT  VAT  . 

<  IT  c:  a  1  .  / Kg  ) 

59C64F  05 

VAP .PRES. AT  UT  LL  Vll 
(Mi U i bar  ) 

15. 324 

ABS . HUH  I D . AT  Ml  LEVEL 
(Kg/ m3) 

1  .  159E-02 

BAR.  PRES.  AT  U  7  |  EVE  I 
(Millibar) 

I  01  1  .67 


HOW:  N  RAT  1U 
(no  units) 

0 . 185 

*  Mr  ASUREMF  NT  EkROR  ANALYSIS  OF  PARAMF  TERS  LISTED  IN  PERCENT  MF  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  ML  AS'JRI  ML  N  l  A  LUK'Ai 
TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRROR  VAI  l'f  S .  AIL  VALUES  ARE  APPROX  I  HATE  AND  **tk  f 


CRAD .RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HFAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

vt  1  oc  n  r 

SCI  SPEC 

humidity 

sci.  put 

T  L  Ml'  . 

PlIJ'.H 
LENGI  h 

1,'MAf. 

C  ('l  f 

97X 

1  02X 

72% 

1  4  l  X 

77X 

6X 

66X 

218X 

36X 

i  r  r,x 

412 

Gt/, 

1 64Z 

I64X 

46X 

4 1  X 

92X 

6X 

21 X 

1  32X 

23  X 

64X 

1  1SX 

4  <\ 

4  if 

*  CONTINUED  BFLOW 


RUN  NUMBFR 
START  TIME 
START  DATE 


7935090530 
5:40:50  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMtl EORUlOGY 
SAN  NICOLAS  1SIAND,  CAl 


PRINT  DATE;  11  JUN  1981- 

DATA  SArtPi  1NG  RAIL  (All  UIhHMiI.i 

DATA  AVERAGING  PERIOD  31  M;r. 


*  COMPOSITE  PROFILE  AND  BUI  K  AF  RQOYNAMIC  DFRIVFD  PARAMF  TFR  VALUE  WEIGHT!  D  AS  A  FUNCTION  OF  1HL  AUVF  R»  'PMMVI  m  .V  .1  .Rk  nl  N  T 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPOND  I NG  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  |  : 


STA6II  ITY 


FLUX  PARAMETERS 

(♦«UP  , -  =  DOWN)  SCAI  I  Nit  PARAMF  ft’ PS 


GRAD. RICHARDSON  NUMHrk 
(♦  =  Stable,-*Uri  stable) 
-0.008  10.021  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH= ( Z1 *Z2 ) 1 /2 
12.99 

7/L  AT  GMH 
-0  .  01 0  10.021 

//I.  AT  10  METERS 
-0 . 008  I  0 . 02  i 

MONIN -OBUKHOV  LENGTH 
(Meters) 

-1 .318E  03 


MCWNTUM  FLUX 
CNi/m2> 

-3.33E-01  I6.0E-02I 

HUMlDllY  FLUX 
(Kq/ser  m2) 

4  .  HOE  - 05  I8.fl£.-06i 

LAT.HEAT  FLUX 
( Ua  t  t&/m2 ) 

1 . 20E  02  (?.OE»01 1 

SEN. HEAT  FLUX 
( Wa  1 t  s/n2) 

3 . 2(lE  00  13. 06*001 

SKY  AND  SOLAR  HEAT  n  UX 
(Wat  t  *./m2  ) 

-1.18E  02  I  2 . GE  +  0 I J 

TOTAL  MEAT  BUDGET  FLUX 

<  Wa  1 t«/n2 ) 

1 .5/C  01  ( 3 . 0 C ♦ 0 1  I 

BOWL  N  RAT  10 

<  nc  unit'.) 

0.072  10.081 


FRICTION  VELOCITY 
(Meter  •, /sec  ) 

5.122E-01  (6.QE-D2) 

Si  AL  l  N(;  SPEC.  HUM  ID 
(Kq/Kq) 

-7.9T2F  35  (3.01  051 

SCALING  PUT . TFMP . 
(Kelvin) 

1  . 497E-G3  12. 0E  02  I 

ROUGHNESS  LENGTH 
( MeTer  •. ) 

6. 08(;i  -04  16.  OE-05) 

DRAG  CtlEF  AI  10  METERS 
(Meters) 

1.897b  mi  3  (4.0E-C4J 


«  Dll  FERENf  F  BL  TWEEN  THF  PROFILE  AND  BULK  AERODYNAMIC  DFRIVFD  PARAMF  Tl«  CSV  Ul  5  AG  LUMPUlLB  VIA  THi  STANDARD  DUVIAIIUn  I  R()i.  I  1  (Hi  t  1-f 
ABOVE  WEK.HTLD  COMPOSITE  VALUE  UR  MEASUREMFNT  UNCFRIAiNTY  VAl  UE  (WHII.H  FVFR  AK  Til  UTE  VALUE  li.  lARC.LR)  AIL  VAIUU.  ARfc 
i  ISTED  IN  PERCENT  DiTFf  PENCE  AND  APE  -♦nr-": 

GRAD, RICH.  Z/L  MOMENTUM  LAT.HEAT  Sf  N .  HF  A  T  SKY  RAD.  TUTAi  HEAT  BnUF  N  FRILTIQN  vl  SlK  Mn.HU  mi  >1  I  A:. 

NO.  AT  GMH  AT  10M  H.UX  FI  OX  fl  OX  MUX  FLUX  RATIO  VI  l  f  f  IT  Y  F«  MID  ITY  If  ML  i  l  NG  *  n  i.fF 


93X  90 X  37 X  4%  557X 


OX  83X  l 93X 


•  END  OF  DATA  MON 
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MARINE  SURFACE  LAYER  NlCKUMr  ft  ORCIi  (TGICAL  EXPEKIrttNi 


NAVAI  HtLI  AKUl  I ALUKATnKt 
AIMUSPHEklC  PHYSILS  BRANCH 
MAH  I NL  ATriOSPHt  H1C  .<t  Glf.KCN  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  HlC.NiJflt  IKUkm.  IjSICAL  DATA  *  *  «  * 


RUN  NUrtBtR:  7V(it,tVL6ia 

PRINT  DATF  : 

11  JUN  1980 

MART  TIME: 

6:  11-10  P  U 

DATA  SAMPl  INI 

RATE  (ALL  * ■ 

HANNF.I.  S  )  ;  6/ Ml 

n 

(Nil  IT  n.‘ : 

6:41  :2t»  PST 

DATA  AVFRAGING  PERIOD :  30 

Min 

M:1RT  DATE : 

9  M.,y  197  V 

t  DAY  127) 

NOMt-Nl.l  ATURE 

1  -  UPPER  LLVEl  ,  2=  1  OUtR  If-VEL 

Analog  channt 

l  RAW  DATA 

(AVtKAC.P  VDG) 

Ro.iu 

Nu  .  L  1 

Nc  ,  L2 

Nc  .  03 

No  .  04 

Nu  .  05 

Nc  .  06 

No  .  07 

No  .Of: 

Nc  .  09 

V(  i  l.kIF.A 

1  <  i-p  .  ST  MIX 

1  HriH  ST  RUC. 

J  DP U  POTNTI 

D.  W  P01NI2 

WIND  SPEED 1 

WIND  SPEED,? 

BAR . Pkf  b  2 

CKY  kAD . 

WIND  DIR 

O  .  ?l  j 

U.II 

(.001 

4.8C7 

4 .093 

6 .508 

6.127 

4.669 

1  . 537 

5 . 377 

■vL,  .  . 

N :»  .  1  J 

Ha  .  17 

Hi»  .  1  5 

W.i  .  1  4 

Ha  .  15 

No  .  1  f» 

No  .  17 

b\  i:  r  «]>  i  ■  ft,' 

At  IKI  Ovr  ri( 

1  At  VV*  TAG! 

MANUAL  Ft  AG 

Zl  K IJ  RE f  . 

SPARE  A 

SP«K(  & 

VOLT.RFK.P 

.  •' -4  3 

3  .  A  1  II 

2  .It 

0 . 0  M  1 

II  .  j  01 

O .  U31 

it  ,001 

6 . 205 

fClJA!  I  'H.tNiv  l_  kAW  Dh  f  f 

vAL'l  RAGr  »  : 

ESCARPMENT  D 

*,TA,  F1FID  CAI 

I  BP AT  ION  AND 

WIND  S"EED  ESCARPMENT  CORRECTIONS: 

Wj.  1 

NO... 

IIP  WIND  NEAR 

iti-UlNl)  »ANl> 

DP  1 f L#L 

DPi'PLAl 

WIDF  LAI 

wsu  C 

W',?EC 

AIR  ftrti*  .  1 

ill*  llri.'.,' 

H.  lUHI/LLNCTH 

PA  Ttl  i  M«-1  h.  s  * 

(Vt- 1  » >  * 

( Vc  1  t*s  i 

(Vultv) 

(CcefF  .  ) 

<  I'cef  f  > 

MU  tih’/vi 

Ih.-i  M/2  •/:: 

I  .  199 

GU 

il  .  BOO 

:)  .  (ISO 

It .  j.)  it 

U  .  99? 

0  ,V*| 9 

Si  it.fi  it* i.j-aL •* 

1  L”  IN’;  P AK AMi  1  f  R S  1 1>  FiNL. 

Fi  TED  INTO  LNCINF  EKING  UN  TIG 

r,  C  ML  P  1 

F Rki'K  i  MUNI 

DAT  A  LA'  .F 

yin  r.RFi  . i,.pi» 

VI 11  1  .  PF  F  .  C'f  9 

.  FpO  kh  1  t)i  V 

A(.  VI  il  I  .  F  LUX 

At  i  fit  0  .  FUJx 

AC  VULTAU 

At  FREQUINLr 

,s’(, .  s*  on  .>  * 

(no  scans) 

<  Nc  .  sc  jn>j) 

A<  rlc  .  >  ■  OliGV) 

B(  No  .  >  .  G  L IjV  t 

(Nc .  >  ,002V) 

(  Ni>  .  >5V  ) 

(No . >1H/ ) 

(  VAC  ) 

(Hr  » 

i 

4 

1 B0 

0 

0 

Q 

(1 

0 

115.3 

59.01 

Cl*.1 SERVED  MlGRHMP  |t*Oi#iP.  rit.ICA:  PAR  AMP  TtRS  (JNCiUDlNC;  TH1  AB'lVi  CAI 

AND  fgcarpm; 

NT  CORRECT  JONS)  TRANSlATLC 

INTO  ENGINEERING  UNITS: 

r  1  i<  I  ■  1  •:* .  1 

WIN:)  P'Dl 

bl'U  PU  i  N  i  1 

UnP.SIKUC.  1 

WIND  i>  1  R  . 

BAK  PRf  S.  1 

SKY  RAD. 

BULK  UT  1  1  HP 

Mt  AN  AIR  TLMP 

•  1  “lsll.s* 

•  He  t  e,'  /seo  > 

3  Li  t*  l  ‘  •  .  is  » 

(Ke) . xM  2/3) 

<  I'fij  .  I  r  ut>  ) 

'Millibar  > 

( Wa  t  t/n?  » 

(Cel  V 1  US ) 

(  K  e  i  v  1  ri ) 

l 1 . HV9 

1  2  .  S  1 

H  .41 

NO  DATA 

377 . 0 

l 0U7.83 

-2.D1E  U2 

1  3 . 392 

?f»5. 074 

Ai.<  TLn*  .  7 

WIND  SPf.F  07 

DL'U  PUINT7 

TrMf  .  S  Thlii- .  2 

1  1 1>[  TAi-.;  C 

BAk  PRTS. 2 

•fV  is  .  >■■) 

•  >  V  i  «>r  /  *.fi\  > 

i Ce 1 s  t  o  s  > 

(K.el  •  xM-7/3) 

(Meter  MSL ) 

( Mi 1 1  i  Nar ) 

t  l  V2  > 

1i.3/ 

F1.54 

NvT  PA  TA 

0.21 

1010.93 

1  l  Ml  Hi  tD  n 

( . R i mi.  1 E Mk OLOG 1 C Ac  PARAMETERS  : 

Htir.ni.  7i 

FOI  .  ft-MH  .  l 

V IR .  f  r  MR .  1 

I'.PH?  .  TfrMP  ,  1 

AH‘3  .  HUi'.ID  .  1 

RTi.  .  H  'MID  .  1 

SI  EC. HUMID .  1 

VAP  PRFS.l 

S . VAP  PkLS . 1 

RFF  .  INDEX  1 

let  '.-  •(  > 

■  Ce.  si  .»S) 

(CeM  iosi 

(Celsius) 

(Kg/ni) 

iPerr.MU  ) 

( Kg/K«[ ) 

(Millibar) 

(Nil)  i bar > 

• Kel . *M -?/3> 

id  iZ 

) 2 .  i  79 

l.v.OVf, 

1 3 . 21.5 

0.344F  03 

79.  i  n 

6.7H9E-03 

10 .977 

13.077 

NO  DATA 

1 1,  i  •  ,,i  1 1  -r- 

POT . 1 1  nP . 2 

V  IK  .  Tf  MP  .  2 

V.pnr  .  TLMP  .  7 

MWJ.'nUrtlli.:* 

RFi.  .HUM  11). 2 

SPEC. HUMID. 2 

VAP . PRI S.7 

G  ,  VAP  t'KES  .  2 

REF  .  INDF  X  ? 

ifi.-ior^.) 

Lei  'NUSI 

t'Leis  i  ns ) 

(Cel  sits) 

( Kg/n3 ) 

(Pen1  en  t  > 

■iKg/K.,  ) 

(Millibar) 

(Millibar) 

<kel . xM  -2/3) 

V  .  .Ml 

I  J  .  J  1 7 

13.117 

13.207 

H  m3  ‘.F  *  Cl 3 

79 .91 

6 . 85SF.  *  0  3 

1 1  .  095 

13.920 

NO  DATA 

(  lii'U  iNUi'O 


B.  L  "  J 


KGn  Nl.iML.e  K  : 
LlAkT  Tint  : 
'  ■ '  AN  I  BATl  • 


7V  Slt'UV  ll6l)U 
6:11:10  PM 
6  *  ty  t  yW  ( DAY  1  c? > 


MARINE  SURFACE  i  AYER 
NKl  M I CRUMP  T t- (IKO;  OGY 
SAN  NICOLAS  ISl  AN1),  CAI 


PRINT  BAIL:  11  .1  UN  l?3l. 

Dai a  samp i.  i nc  raie  .all  ihannh.S);  u/Min 

DATA  AVERAGING  PERIOD.  30  Min 

NOME  NCI  ATURE  :  1-UPPFR  1  EVE  I  ,  2=  LOWER  LEVEL 


PkUrlLt  (  Al  tM!  AfJONtt  BASED  ON  AMWi  OBSERVED  AND  CA'CU;ATtD  VAilJLb  <  BUS  INC.E  R  ,  1 973 )  : 


MA.  II  I T V 


l.KAD  .  R  I  CHARD:. ON  NU.i&t  R 
U-i-Liul.*,  'Unstable) 
0.014  A 1  F.hH 

'.*■  i inf  IRIC  WAN  Hf  If.HT 
(filter)  GMrU(Zl»Z2M/2 

1 2  ■  vy 

7/1  A  I  GHH 

n .  II 20 

Z/L  A 1  10  Ml  rtKS 
0.010 

//i  a r  /* 


h  L  A1  72 
II  .  I)  l  4 

MUHIN  UJ.Hr  iil.'j  I  I  NMH 
M*»Tft  r  i  I 
(> .  -u-iit:  V2 

Pi,  l  l  A  r  Z  I  -0  l  3.' 110 
,11  A I  -I).1t62.>7 

P  .12  A  I  71  r  •  (1  l7»j  ,3  5 
PS  l?  A I  7  U.'i  UV513 


H.l*X  PARAME  TER'l 
(  ♦  =  )P,  -  =  DOWN  ) 


WJM:  NT  Ur,  n  UK 
<Nt /n2> 

-4.53t  -«  I 

N»M  U>  1 1  Y  f  LUX 
(Kg /sen  «2> 

4 . 1 4E-05 

LA r.  HEAT  FLUX 
<  Ua  1 1  5,/m2  ) 

t.o. 'E  nr' 

SEN  HEAT  FI  l,X 
an  t  f  •.  /«;?) 

-3. 1  It  Cl 

S^Y  AND  SOLAR  HCA1  FLUX 
(  Wat  l6/r»?) 

2.«Mfc  02 

TOTAl  HEAT  BUDCr  t  EuiX 
<U*t  1  •>/«;*  > 

-t  D0t  02 

BUWI  N  RA  T IU 
<n»  unit!,) 

-0 . 30 4 


SCAI  INI,  PARAMETl-RS 


ftilClMN  Vi  LOCI  T  V 
< Me  ter  c,/*jt-r  ) 

6  .  H67t  -  01 

SEAL  INC  -IPkC  .HOMO  . 
(Kg/Kg ) 

-S.54t)F-05 


SEAL  INC.  POT.  TEMP. 
( Ke)  «  i  n ) 

4 . 126E-02 


ROUGHNESS  LENGTH 
(Mei-rs) 

9. 069L  *04 


Dt< AG  COfcF  .  AT  1C  MfTERS 
( l)t  rtensi  on  less  ) 

2.719i  -m3 


PAWIlAl  DERIVATIVES 


CfNLRA'  FUMM :  DN/DZ  - 
I  <  N 1  -n2>  1/M  n ( 71 / Z8  >  * 
<  21 *Z2  > 1 /21 

N -  W 1 ND  E-.Pt  I  D  (M/sec  ) 
Z-HE IGH  T  (Meiers) 
DUG/DZ=  1.2GE-01 


N-GF'EC  .HUMIDITY  (Kg/Kg) 
7 -Ml IGHT  (Meters) 

DSH/DZ  -8.92F-06 


N=TU  J  Tt  MP .  (Kelvin) 
/--HI  IGHT  (Meiers) 
DPT/ 07-  6.&3F-03 


PR0I  Tl.E  SLOPES 
(  *-  INCR  .WITH  Hr.TGHT) 


CiENFRAI  FORM  :  '  N  '  Si  OLE  = 
l  (l  nZl  -  PSI LnZ2-  ?  :l)  1/ 
IN1-N2J 

N=  W  I  ND  SPEED  (K/s.-i  ) 

Z*Hii IGHT  <h)  Ver 1  A» is 
PSJ  --PE.I1 

US  SLOPE =  6.591-01 

N= SPEC .HUMIDITY  (Kq/Kq) 
Z- Hf  f  GHI  (M)  Vert  An  s 

P5I  -  PS!;* 

LH  ’  l  OPt-  9.7  41.  0  3 

N -P O T  .  TtMP  .  (Kelvin) 

Z- HEIGHT  (M)  Ver t  Aiis 
PSl=P5I? 

e  IK  M  OPF  I  .  3  I  E  01 

N-LnTLMi  .STRUi  .  (K«M  J/J> 
7 - HF 1 GH T  *  M )  Ver  1  Ai  i  s 
P  S I =NONt 

CT2  SL  lift  -  NO  DATA 


1  ,i  U  »AI 


(Of*'.  I  AN  IS 


M I SCE L LAN!  OUS 


(>N  K ARMAN 
USsfANi 


'.RAVI  TAI  !i)N 
A'  <>  |  PRAT  l UN 

'  ,1.  ■-.rt  > 

V  .  VV.V 


i-mif  n  * 
tor  F’Randh 

M  .Ml-I  R 

l.  .  74 


PRO*  It  f. 

TiM  .  SCHMIDT 
Nlirifo  M 
C  74 


BUI  K 

S*  N  Hf  AT 
IRAN’.F  .  Clti- »  . 
D.92E -03 


BULK 

HMS  TURf 
ikansf  enu  . 
I . 371  03 


AIR  DENSITY 
( K  q  7  «  3  > 

}  7290 


Gi  M. RAL  NOD'.1 

Am  u<  if  v  I  ini  iiHiim  t»»i  e*nle,l  Ur  nfdsi.r  eeen  t  of  Profile  Slope  dncl/or  Pir  ml  Derivative 
f. «n.i  it«l  i  m  »tm  hy  insertion  r»f: 


AIR  SPECIFIC  HEAT 
<  1  Tr  al  .  /Kq  Ke l  ) 

7  4147L  02 


SHI  SH..'  «/  .  f. Ht  .1  Kg/lirj 


WATER  LAT  HEAT  VAP . 
(  I  Tc  .i  1  .  /Kq  > 

5  V056E  «E> 


(.On  I  INi.h  r,  UN  m  *  f  PA'.f 
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ROW  NUMBl-K  : 

/9UM)  9(|  Ml  (. 

MARiNF  SURF  AT  F  LAYER 

PRINT  DATE: 

IT  JlJN  1900 

'  TART  Tin:  . 

M  ;  11:10  P  ‘,1 

NR  i  MlCRUrtt 1EUNULOCY 

DATA  SAMPLING 

HATE  (ALL  I 

HANNElS);  Zj / M l  n 

:  •  T  AS  I  DA l L  ; 

9  nay  I97y 

(DAY  12V) 

SAN  NICOLAS 

ISi  AND,  CAT 

DATA  AVERAGINC;  PERIOD:  30 

M>  n 

i  S  1  irlAIi  b  Ml< 

‘RDM)  n  IIRIJL  OG1CAL  PARADE  1  FR 

!!»  AT  TF  N  METERS : 

AIK  T  f MP . 

WIND  SPEt'- 

DEW  POINT 

TEMP .STRUC. 

BAR . PKL  S . 

6JLK  WT  TFMP 

AIR  ~W  T  TEMP 

POT-UT  TEMP 

VIR-WT  TEMP 

V.POT-WT  TFMP 

trvH.iws* 

(Me ter /se»  > 

(Celsius) 

(Kel ■ *M-?/3> 

*  Mi  1 l ibar  ) 

(Celsi os) 

(Kel o in ) 

(Kelvin) 

(Kelvin) 

(Kelvin  > 

1  1 . 92«, 

11.50 

8.52 

NO  DATA 

1010.B4 

1 3 . 397 

-  1  .  4S7 

-1.369 

-0.280 

-0 .187 

MF  U  h! 

PUT  .  imp . 

V1R .TEMP . 

V.PUl . TEMP . 

ABB. HUMID. 

HF  L  .HUM!). 

SPEC  .  HUMID . 

VAP . PRES. 

5 . VAP  PRES. 

ref  .index 

-Meters) 

( Ce  Isiu'j) 

(Celsius) 

(Celsius  > 

( Kq/«3 ) 

(Per cen  t ) 

(Kq/Kq ) 

( Mf  1 1  ibar  s, ) 

(Mill ibar  s ) 

(Kel . *H-?/3> 

ID.  10 

12.  i>24 

13.112 

13.210 

8. 423E-03 

79.63 

6 . 847E-U3 

11.081 

13.915 

NO  DATA 

Bill  k  AFkIJDYnAMIC  CALCUl  ATIONS  BASED  ON  ABOVE  ESTIMATED  VAl  UFS  AT  TEN  MFTERS  (FRIFHt  ET  AL,1978>: 


INF  >l;H:  1) 
STABILITY 


i -RAD  .  R  1  CHARD SON  NUrthl  W 
i * • Stable, --Unstable) 

-  (:  .  03b  AT  GMH 

i  >t  fifth  TRIG  rIF  Ail  HEIGHT 
(Meter)  CMH-(Z1*Z2) 1/2 
12  .  99 

Z/L  AT  GMH 

-0 . 037 

Z/L  *U  10  MEH  RS 
(1 . 029 

ADM  N  OBUKHCK'  LENGIH 
(Meters) 

-3.480E  02 


H  UX  PARAMF TFHS 
( ♦  -UP  ,  -=DOWN  ) 


MOMENTUM  FLUX 
<Nt/n2> 

-2.26F-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

4.8?E- 05 

L AT . HEAT  FLUX 
<Ua  t  ts7w2) 

1.19c  02 

SIN.  HE  AT  FI  UX 
<W^tts/«2) 

D.05F  01 

SKY  AND  SOLAR  HE  AT  FLU 

(Wat  ts/rCi  > 

-2.21E  02 

10TAL  HEAT  BUDGET  FI  MX 

<  Uat  t  */«;?> 

-  8  .  1 6F.  01 

BOWEN  RATIO 
<f»:»  .initr.) 

0.172 


INFERRED 

SCAI  ING  PARAHf  TEKS 


FRICTION  VELOCITY 
(Met ers/bec ) 

4.288E-01 

SCALING  SPEC. MUM  ID. 
(Kg/Kg ) 

-9. 144t  05 

SCAI  INC  POT  .  TEMP  . 
(Kelvin) 

-3.844E-0? 

ROUGHNESS  LENGTH 
( Meters) 

2.I35UE-04 

DRAG  CUFF  .AT  If,  Mf  IFRS 
(D  menu  on  ies->) 

1 . 389E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(ile  tpr 2/sec  ?  > 

-1  839E-01 

UI1H  AbS.  HUrtlDITY 
(Meter  Kg/sec  n3) 
4.823E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /set ) 

1 . 648F-02 


rtlSCELLANEOUS 


AIR  DENSITY 
( Kg  /«3  > 

1  2301 

AIR  SPF  CIFIC  HEAT 
<  ITcal . /Kg  Kel . ) 
2.414BE  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kq ) 

5.9G57E  05 

VAP  PRES. AT  UT  LEVEL 
(Mi  1 1  ibar  ) 

15.339 

ABS .HUrtID.AT  WT  LEVEL 
( Kg/is3  ) 

I  .  160E-U2 

BAR .PRES. AT  WT  I  EVEL 
(Millibar) 

1012.04 


M  nSUREMi  NT  ERROR  ANAi  YGIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF  AN  F  RROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TAP  Rl  W  ARE  PWAFlIF  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AF RMDYF'AMIC  FRRUR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


OAD.RJL’fi 

7/1 

nOM.  NT UM 

L AT  HCAT 

SL  N  .HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWL'N 

FRICTION 

SCI .SPEC 

SOL .POT  . 

ROUCH  . 

DRAG 

MU.nl  CAM 

Al  1  *1M 

F  1  UX 

FLUX 

I  l  UX 

FLUX 

FLUX 

HAT  10 

VELOCITY 

HUMIDITY 

1EMP  . 

LENGTH 

FOEF 

72  X 

R2V. 

6  77. 

1387. 

577. 

5% 

407. 

190% 

34% 

10  47. 

18% 

547. 

67% 

1  b’"«fc 

1  h/X 

46% 

4 1  % 

95% 

5% 

15% 

135% 

23% 

64% 

1  18% 

43  % 

4  0% 

CON !  iNUt  ti  BF.iOW 


RUN  NUMf'L  >«  •  7VC5CV06U  MAR.NF  SURFACE  LAYER 

MART  TIME  T.  :!1  10  PST  NRL  MICROME  TEUHCLOGY 

MART  LATE  V  May  1 97V  <  DAY  !.;V )  SAN  NICO.  AS  1ST  AND,  CAI 


PRINT  DATt  •  IT  TUN  1901) 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD;  30  Hm 


Ml.nT.Mir  PROF  II  f  AND  HI  H  K  At  RUDY  NAM  II.  DERIVED  PAR  AMT  1  f  R  VAl  UL  Lll  ICHIID  AS  A  FUNCTION  OF  T  FiE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
Nflll  THt  lIMFR  LIMTT  OF  THE  CORRESPONDING  Ml  ASUREMf  N I  UNCERTAINTY  INDICATED  IN  I  I  : 

FLUX  PARAMETERS 

'■TAB  1 1  IT  t  C**UP, -*DOWil)  SCALING  PARAMF  TFRS 


C.mAD.P  ICHARDGON  N'lMHI  k 

(♦-Stable,  lin  %  t  a  b  1  > 

DO  Cl  f  0.12  I  AT  GMil 

l>  T’rtF  IR  IC  MF  AN  HEIGHT 

(filter)  CM.  I  '-(71*72)1  /?• 
12.9V 

/ /L  A I  Gnu 
O.dill  10.021 

7/1  AT  10  METERS 
«.  0  01  10  021 

MUNTN-OhJKHDV  1  f  NT- 1  H 
Mn  i  er  'j  t 
1-2181  l.A 


MUMfnTIJA  FI  UX 
(Nt  /  *2) 

-3 .  I8E  0  I  l A . OF  071 

HUMIDITY  FIIJX 
(Kq/ier  n7  > 

4.A7C-05  TB,  Of  -1)61 

1  AT  .  HF  AT  FI  IJX 
lUai  t -» / m2 > 

1  .  15T  07  I . ' .  0 L  ♦  0  1  I 

sen  in  at  flux 

(  Ua  t  t«./«2  ) 

-  1  .  2VI  0  1  l  3  .  CF  *011 

*?:•  r  ANA  SU:  AR  Hi  AT  F  |  IJx 
(  Wa  t  t  ■./ n,  ) 

7  21  E  07  I  ?.  Ut  *011 

I  111  AL  lb  AT  MIDGE  1  TlUX 
•  Watt  «;/«,•  > 

1  .  JOi  07  I  3. 01  •  0  I  I 


FRICTION  VE't  OCTir 
( Meter *,/«,ec  > 

5.0  IDE -01  16.0E-C2I 

SCAI  I  NT.  SPF  C.  HUM  ID. 
(Kq/Kq ) 

7.7031  -05  13.01:  -  95  1 

SCAI.  INI'.  PUT  TEMF>  . 
(Kelvin  ) 

3.070F-07  t.n.0F-C2) 

ROJCHNES*.  IFNi'TH 
( Meter  ) 

5  617f  04  (  6 . 0 E  05  I 

DRAG  C  Hi  F  .  A  I  111  MF  II  KS 
<  Me  t  e,  > 

)  Bb’-.  -  u  \  I  4  .  OF  C4  i 


P'JWI  N  PATIU 
(ii  i>  >-n i  »■.  ) 

II  076  IO  IIHI 


DHFF.Wifil-  In  I W;  C  N  THI  I'RO.  Ill  AMD  BULK  AF  Hllbf  NAM  |  C  DiwlVIb  nWftM  lid  VAl  Ih  S  AS  COMPUTED  VIA  THI  STANDARD  DI.VIATION  »  ROM  EITHER  THI 
AUtVF  Wl  I’.MU  D  CUMPUM  If  VAl  ur  l|R  ,IF  Al.lJRF  MF  NT  UNifRlAINTf  VAi  •  IF  -WFlIlM  I  VF  M  AhGWUTF  VAl  III  IS  LARCFR  .  All  VAItlFS  ARE 
I  ISTED  IN  PfRCTNI  DIF f I  RENE l  AND  ARE  "♦nr-". 


I  RAD  RICH. 
NT).  AT  GMH 


MOM*  NlUM 
T  T  UX 


J  A I  HI  A  1 
I  1  UX 


Si  tl  HF  A  1 
F  I  UX 


Shi  RAD 
M  F|> 


iota:  hi  at 


T<  1WF  N 
RAT  li. 


FRICTION 

vf  i  or  i  t  i 


sri  spec 

HUM  I  1)1  T  Y 


BEL .POT 
TEMP  . 


ROUGH 

l  ENG1  M 


DRAG 
(  (IT  F 


END  OF  DATA  RUN 
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k'UN  NUMEitK 
BIART  II  ME 

end  riiit 

1 . 1 mR  1  DATE 


7705090631! 

A: 41: 30  PM 
7:11:41!  Hl>f 
V  rt.ty  197  V  i  DAY  1I-VJ 


MARINE  SMKftAt  L  I  ATI  k  M  I  CkUMft  I  HI*  III  (J«,  II  A'  UElKIfl.  Nl 

NrtVAl  ft  ’  "  -F  Aft  i  1 1  I  At  I  IK  A  i  ■  IK  f 
AIMiiSHMlklU  PlifSIi:*;  DkUVH 
.•‘AKIN!  HUifll.PHl  Mil  KT  UtAWf.H  S  I  t  J  ON 

San  n  i  <;oi  as  I  ■>'.  and  ,  «  al  i  ft  u.* n  i  a 
*  •  «  «  fill  KIJMIU  tiRtjMlCli  •-.!  DATA  »  *  «  » 


I  k  IN!  DA  1 1  :  11  J i I f .  I  V.il 

l-»*T  A  f.AMf’l  IN!,  ft  I  *  I  A-  I  ' 
DATA  AVII  mCINM  PEP  Ml- .  J< 
Mini  N(  I  Al  HRF  .  4  I'r'Hft  k  i  I  ■. 


HN..I  Uli  LHANNft  l  RAW  DATA 


N  it  .  (i  i) 

Vi  il  t  .  tfl  F  .  A 


Na  tl 

1  ft  ilP  'ilKul  . 
(i  ,1  li  1 


No  .  ui 

I.’h  U  I'll  I  Nl  I 


No  .  U4 

1)1  V  H 1 1  j  R  I  .V 

i  u-'s 


N  .1  .os 

WIND  M-H  iM 


•  IliV  I  HANNM.  kAU  DATA  (AVi-KiM  .ft  I  :  l  SCAR  Pm  N  f  D.il.i,  I  Mil, 

.  i  Nil  .’  I il'id  i nD  n  AR  < u  ! r* i 

*  T  LMi  -1  hIk  lini'.P  Ml.  Il-H/ll  NUtri  HA  IH>  fit- *i-f 

II  117661  M/l  nv'/vy  If  197  >.4 

TtM  MM  I'tl  Kl  ft H  1  NT-  HAW  Art*  TlRB  I  Khm'.i  Al  t  0  INTO  l  N_.  iNt  ft  i\  ■  Nt'.  I'N  i 


Ml*  l  Nl'  SHI  I 

t.  II.  VV 


r  HkTIR  (MUNI  L'AIA  ha 


i  T[  M.VlIl  lUIlVif  HAMm.'ii  ft* 


Vi,  i  I.  kit  MV  VI  1  1  .  fcftl  .  r-t  V  /|  HO  RH  .  Id  V  A. 
A  (  Art  .  •  .  L  >  l<  -  No  .  t  v*--V  •  '  Nc  >  .  I  (..'V  i  \  N 


ilNl'IIDlN-,  !  Mi  AD.JVt  (  Al 


UlNi»  |'1R 


d;  u  hu in i.' 

If  flsi  ••  I 
H.  4/ 


(Kf'i  .  ,«  ?  ' 
NM  DATA 


rill  !%•  ;r' till ! KT< LOf<  I f  Al  I'ARAMt  TLRB : 


HUT  .  Ti-.fiH  .  I 
U>Mi.i>..» 
i?.  1 4.s 

HUT  .  Tl  flH 
•  1.1?  1  iiu«l 

i  ;* .  ii vo 


V'k  .  Tl-M;  .  1 
ifClMMS) 
M  l  1.-. 


V.HUT  1 ft  Mi'  I  Al-.  H.IrtlD  1  ft r i 

1  os  >  »Rf|Vr*3i  ■'  i'e 

1 .1.316  s»  :?V6!  -0.'  7)1. 

V.PUT  .  Ti  riH  .L  AHTi  .  hl.fl  1 1; .  ■'  ft  I  I 

*  l.c  l «  i  ur>  *  iMi'n'1  ■  I’*- 

l  3.  ,'M)  H..T7.I  Hi  Ml. 


Cunt  [no,  i»  b:  i  iiu 


<|,N  NiJ.1I.ft  ;<  :  77. ic.  jVii6.il) 

.  ImHT  T  TmC  •  ..  :4l:3C  HSI 

» t  AM  l  DA  I  ft  .  7  Md,  17',  7  (DAY  l.'V) 


MAW  i  MI  E.I'kVmCI  i  mi  Ck 
NHL  MlCWOMf-  T|  IWO  O'.Y 
'  AN  Nlf  III  A*.  1*  I  AND  .  i 


HH 1  NT  ’.  .  ',N 

DATA  •. .AM I* I  IN  .  *4  ■  •. 

DATA  AVtft  AMN.,  I:  kin 
Mil'll  M  |  A  rftl  .  I'll 


HkiirUF  MAI  CM:  AT  f  Oil's  f«V3FD  ON  ADOVt  0HS1  RVi  D  AND  CA#  fill  ATI  D  V*M  Ui  *.  <  !«U‘.»  In  .ft  R  ,  1  77.5 1 


I  HAD  .  ft  II  MAHD'  UN  NtlMftl  K 
t  ••  M  ohif,  ■  •  Un*t  Mfi  1  p  > 
li  .  02V  AT  l.MH 

l.t  MML  TRIG  Ml  AN  lift  TI.MI 
(Meier  >  OHM-  (  / 1  »  I?  )  1  f? 
1  2  77 


//l  A I  n 

'J  .  u  .  « 


FLU'  H  Aft  AME  TFu'I 
(  ♦  =llt*  ,  -DOWN) 


MT  *rl  NT  MM  Fl  IJX 

(Nl  fii*) 


HUM  Hi  Ilf  I  l  UK 
iKq/sec  «P  > 
i> .  7/.ft  -OS 

LAI  . MEAT  Fi  MX 


Di  N. HEAT  FI  MX 
(Uj  t  ts/nj i 
-P./jjE  III 


li'  Al  INI.  HA-'-AMi  T L  ft? li 


ft  ft?  [L  T  ION  VL  I  Ol‘.  IT  Y 
(i(piers/'.,ff  i 
4  (j  i 

SCAl  !  Nfi  '..»M  .  MliiiD. 
( K  g  /  K  q  i 
4.9S4I  -ft I, 


lit  ALINl.  Hill  Tl  nk 
(  K  p  .  u  l  n  i 
4  71  IE  -  OP 


ROMCHNI  SA  LENl.TH 


bft  r  AND  Sill,  ah  HEAT  H.UX  l  4?7|  r.4 

<  Ud  t  li/n;’ » 

1..T3F  OP 

DR  A'.  IUt  I  At  10  M1  II  KS 
11'IAl  MAI  I'Uil.l  I  FLUX  (  l>  I  mpn<-,i  C'l  1  «•  -  .  ' 


ft- ».ft  r  ia;  d.  r  ivai  ivi 


:  Nl  RA  IOI.N  i-N  D J 
«  Nl  V-  >  1  |  •  li  (  .  | 


J  Sftii  KOI  I  t  Al-  Ip-  1 
DWS.-D7-  I  'I4L  11 


N  (  •  M  1-1  T  D 1  I  ’  (kg-  Kg  > 


N  Hill  .  T»  «•'  .  the  Ivin 
HI  I'. Ml  -  .It*  »*•/■•.  ' 
!•»  T  .  D.’  (I  4Hi  li  l 


ft*i'.  :  i  L  v_ i  i ' 1  I 
•  .  P.  ■  ft  wMH  M-  -UftH 


N  •  SM  L  HUMID!  1»  IK'J 
2=  HI  1  DHT  ■  M  -  s‘«-r  t  At 
HIM  -FSIP 

vh  -.i  Oft  I  ir'T  0 4 

N  f'tj  T  I  t  HP  <  ft  P  I  \  l  1.  ' 

;  HE  Til  IT  *  M  i  Veri  A» 


N  :  L  n  T  I  n.  MRII.  ,  K  « 
Hf  I'.mT  .M'  Vt  1 

Hs  t  =  NlTNt 

i  1.’  M.in-1  NO  DATA 


p  iiKfi.N  -.xmVI  IAI  K'N  Hklilll  I  i-R(II  1 1  I  H'l  ft  HUM 

.U.Nf  A  I  |  ,  I  kul  1M  ['in  I- ft  AND  1 1  T<l!«  .  '...MMIDT  U  ft  MIA!  M.i|'.f.l»i 

ill/-.-,  ,  NliMl'F  k  MI.II'IR  i  RAM  .1  ('*'  .  1  KAN7F  Till’ 

v  /v.-.'  ft  74  i.  .74  ft  vpi  n..  i  vi  r.  5 


RUN  NUMBER 
SI  ART  I  lilt 
START  DA  It. 


7905(1906 30 
6s4l  :  TO  PM 
V  Hay  1979  (DAT  1ZV) 


MARINE  SURF  ACT  LA  Yt  H 
NRL  Ml  GRUME  TCI  >RQl  OCT 
SAN  NICOIAS  I  St  AND,  CAI 


•  ESTIMATED  illCROilETFUROl  IlCICAl  PARAMETERS  AT  U  N  METERS; 


PR  IN  I  DATE;  11  JUN  IVdC 

DATA  F.AnPl  1NG  WAIT  (All  I  IG.Nl*:  I  Si  :  G/Mir. 
DATA  AVERAGING  PERIOD:  31.  ft  in 


AIR  HOP. 
(Celsi ub) 
1  l  .970 


WIND  SPEED  DIM  PUINI 
(iteter/ber  1  (relsiti'i) 
II.  17  8.42 


TEMP  .STkUJ. 
(Kel  .  »M-:V3> 
NO  DATA 


L<AR  .  PKt  S  . 
(Mi l l  lbar ) 
10 10 . VO 


Bill  K  WT  TEMP 
( Celsius  > 
13.410 


AIR  Ul  TfnP 
(Kel  hii) 

-  )  .  44  0 


Pl»r-Ut  TEMP 
(KcliMii) 

•  1  . 342 


Vift-WT  TtMP 
(Kelvin* 

0  .  26? 


V  POT  u  l  It  Mi' 
(Kelvin* 

0.164 


hi  i  ijllT 
<M- ters) 
1.1  .  0u 


HOT.  TEW* . 
(Celsi  u«) 
IT*.  076 


VIR  . IE MP  . 
(Celsius) 
13.157 


V -POl . ltMP . 
(Celsius) 

1 3 . P55 


A BS. HUMID. 
(Kg/«3  > 
8.363E-03 


REl .HUMID, 
(Percer.  t ) 
70.03 


SPEC. HUM  I D. 
. Kg/Kg  * 

6 . vv yp  a 3 


VAP  .  PREi.  . 
(Mil  libers) 
11.105 


S.VAP.PkES.  HEF.  INDEX 
(Millibars)  (Kel. «M  P/3* 
13.965  NO  DATA 


*  BUI  K  AERODYNAMIC  CAI  CUl  AT  IONS  BASt  D  ON  ABOVE  ESTIMATED  VAI  LIES  AT  TEN  MFThRS  (ERIEHf  El  Al  ,  1978*  : 


1NFFRRFD 

STABILITY 


MMX  PARAMETERS  INFERRED  INFF.RRt  D  MEAN  VERTICAL 

(♦=UP,-*DOWN>  SCAL  INC  PARAMETERS  VtLOCITY  COVARIANCE 


MISCELLANEOUS 


C.RAD.  RICHARDSON  NUMBER  MOMENTUM  Fl  OX 

(♦-Stable,  Unstable)  (Nt/*t2) 

-tl.032  AT  CNM  -2.10E-01 


FKICUON  VtLOCITY 
(Mete*  s/ser  > 

4 . 132E-0I 


WI  TH  LONC.  Vt  LOCI  TY 
( Me  ter?/ser? > 
l , 707E -0  1 


AIR  DENSITY 
(Ky/n.O 
1  23C  t 


l> UMETRIC  MEAN  HEIGHT  HUMID! IT  FLUX 

(Meter)  CMH*< 21 »Z2> 1 /?  (Kq/sec  «2) 

12.99  4.B0E05 


SC Al  INC  SPEC. HUMID. 
(Kg/Kq ) 

-7.448E  05 


WITH  AGS.  HUMIDITY 
(Mete.-  Kq/sec  n3) 
4.80."E-6S 


AIR  Si'l'l  IF  IC  HEAT 
( ITi *  1  .  /Kq  Kel  .  » 
2.41 4VE  02 


Z/L  AT  GMH 
-0 . 040 

//L  AT  10  ME1FKS 
-0.031 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-3.249E  0? 


LAT .HEAT  FLUX 
<W»t  ts/n?) 

1  .  19E  02 


SCALING  POT . 7EMH . 
(Ke  1  *  i  n  ) 
-3.824E'02 


WITH  PO  I  .  TEMPERATURE  WAlfcft  LAI. HEAT  VAP . 

(Meter  Kel. /sec)  (IT cal. /Kg) 

1.5H0E-02  5.9054F  05 


‘..tN.HEAT  Fl 'IX 
(Watts/ m2) 

1 . 96E  01 


ROUGHNESS  LENGTH 
(Meter  ) 

2.506E -C  4 


VA1,  .PRES  Al  WT  LLVCL 
(Mill  lbar  ) 

1 5  -  366 


SKY  AND  SOI  AR  HF  AT  flUX  DRAG  COt  F  .  A  I  10  Mr  TERS 
(Watts/n?)  (Dinensionless) 

-333E  02  1  367E-03 


ABb.HUMlD.AI  WT  LEVEL 
( Kg/m3) 

1 . 162E  02 


BAR .PRES. AT  WT  l  EVEL 
( Mi  1 1 lbar ) 

1012.10 

B'  'WEN  R  A  I  10 
(no  on  1 1  *j  > 

0.165 


TOTAL  HEAT  BUDGET  FLUX 
( Watts/«2) 

-1.94F  0? 


Mi  ASUREMI  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PCRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONST  1  TUP N T  MEASUREMENT  ACCUkAC IE S . 

TUP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRRllR  VALUE'S.  Al  L  VAI  UTS  ARE  APPROXIMATE  A.<D  ARE  *«or-“- 


GRAD .RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 
Fl  UX 

l  AT .HEAT 
FI.IJX 

Si  N. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TO  T  Al  HF  A  T 
FLUX 

fuiUCN 
RAT  10 

FRICTION 
VF  l  LiC  1  T  Y 

SOL  SPf  ( 
HDMIDll  r 

Si.i  .PClf 
lLfn’  . 

ROUGH 
i  l.NGI  H 

DUAL 
l  Of  F 

BOX 

1C  12 

812 

1  472 

572 

57. 

242 

20  42 

412 

1  0  62 

l?2 

612 

812 

1672 

1672 

462 

402 

952 

52 

1  22 

1362 

232 

6  12 

,  )  OX 

4  J‘X 

402 

*  CONTINUED  BELOW 


RUN  NUMBER;  7V05Q9063Q  MARINE  SURFACE  LAYER  PR  IN  I  DATF:  11  JUN  1900 

SIART  TIME:  6:41:30  PUT  NRL  MICROMElEORULClGY  DATA  SAMPLING  RATE  (ALL  IMANNILS):  A  /Ml  n 

START  DATE:  7  May  197?  (DAY  129)  SAN  NICOLAS  ISLAND,  LAI  DATA  AVERAGING  PERIOD:  30  Min 


•  COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMT  Tf  R  VAI  I  IF  WEIGHTED  AS  A  FljNCl  I  UN  <Jf  IMF  ABOVE  KESPttlUl  Mf  AT  .URE  nt  N  I  E  GROSS 
With  THE  LOWER  LIMII  Of-  THE  CORRF  Sf  INDINC.  Ml  ASUREMf  N  f  UNCERTAINTY  INDICATED  IN  t  ) 


STAB  1 1  ITY 

FLUX  PARAMETERS 
( **UP , -»0OWN> 

SCALING  PARAMT  Tl  RS 

'  RAD  .  R  ILHARD'iON  NUMHF  ft 

MOMINTUM  FLUX 

F  ft  I C.  1  I  UN  VM  OC I  T  Y 

( *-St able,-* Unstable) 

(Nt/nZ) 

( Meter  s/sec ) 

(1.008  I0.GZI  AT  GMH 

-Z.Z5F-01 

16 . or -op j 

4  274E-01  16  0£  021 

1>  IMF  TRIG  MEAN  HEIGHT 

HUMIDITY  FLUX 

'.LAI  INC.  GPFC  hurl  1  b. 

(Merer*  GMH » (  Z 1  •  IP )  1  /P 

(Kq/sec  rt?< 

(Kq/Kq  > 

12.9? 

4.36F-Q5 

IB.  Cl  06) 

-7.769f-.15  13.0E  651 

//L  AT  GMH 

l  AT  .  HI  AT  Fl  UX 

sr.Ai  iNf.  poi  temp. 

0.010  III.  DPI 

(  Ua  »  tv./M?) 

(  K  e  l  u  i  *•  > 

1  0QL  02 

12.  OF  Ml)  1 

3  661-  12  1 2  Ol  021 

UL  AT  10  METFHS 

A  COO  lo  021 

ST  N  Hf  AT  FlUX 

RUUGMNISS  IFNCTH 

<  Wa  t  ts/n? ) 

<  Mete*  i 

MUHIN  OB.  IK  Hi  )V  LENGTH 

V  .  1  HI  0  0 

1 3  .  Of  ♦  (JC  ) 

2  11  TV.  04  1 6  III  05  1 

Ne’er*.* 

1  25  IF  IM 

SK  Y  AND  SOL  AR  HI  A 1  flUX 

DRAG  LU’  F  ■  AT  10  MF  TI  P: 

(Rat  f./«L > 

<  Me  t  ••*  • .  » 

3  33E  02 

12. 0F»t  1  1 

)  4r.il  (4  Ct  1.4  1 

IUTAL  Hf  Al 

BUDGE  I  UUX 

<  Wat  t  ■»/«.'  * 

?.2M.  32 

1  3. 01  Mill 

BOWEN  .<  IO 
(rtu  units* 

0.056  10. OKI 


fM»  pent  ILI  AND  BUI  K  At  ROD  YNmMIC.  i'/TrIVID  PAW  AM.  Me  V<Y  ill  S  A.  lil.VUlll' 
<•  III  VAI  HI  HR  Mf  AC.tIRt  Ml  Nl  I.NI  I  R  t  A  '  n  t  T  VAI  Ilf  (  WH 1 1  H  *  VI  H  AB'liiUH  VAIH 
l>ll*|N  F  AM.  ART  “*or 


■  II  STAND. 
I  ARM  k  > 


Is  Vi  A?  I  .r*  I  PUN  f  l  T  Mi  ♦ 


•IN  Hi  Al 
I  l  11/ 


SKY  RAD 
II  in 


Mi  l  Al  HI  A  t 
I  I  Hi 


B'»yi  n 
RAH  (1 
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MARINE  SUMFACl  LAYER  nfCROMl'  I tOROL OCICAL  EXPERIMENT 


NAVAL  RtSEARLM  LABORATORY 
AllMUSPHtRIC  PHYSICS  BRANCH 
HAH  I  WE  AIMUSPIll  KIC  kL  Jr-EARf  H  SlATIl)N 
SAN  NICOLAS  LSI  AND.  CAlIFORNJA 

■  *  *  «  nii.wimp  ifurch  ogical  daia  *  *  <  * 


PRINT  DATE  :  II  JUN  1981) 

iMJA  E-ArtPI  INC.  k  ATE  <  ALL  CHANNELS  1 :  6/rtin 

DATA  AVER AC INC  PERIOD:  28  Min 

NOrtENCl  ATIjRE :  1-UPrFR  LEVEL,  £*L.(iUER  I  FVEl. 


.  pi  >1 


No  .  li.i 

[•*  u  1*01  Nil 

4  .Hi*. 


n«.  l-4 

l)MJ  POL  HIP 
4 . 9  J  *, 


N<:  .  05 

U 1  NO  SPUD  I 

5.576 


Nc  ,  0 6 

WInD  SPEED? 
:1 .  295 


No  .  07 

BAR  .  PRES  •  2 
4.691 


Nc  .  UQ 
SKY  RAD. 
4 .375 


flim’liV  F  l  At, 

I  III 


.it*  14 


.’Lk.i  kl  ^ 

0  .  .1  il  I 


No.  1  ’  • 
SPAR l  A 

n  .  t  it  i 


No  16 

SPAKt  B 
USUI 


No  .  17 

VOL  T  REF  .  B 
6.205 


mini  lid  I  ii ,  F  II  I  J>  I  A*  IBRATHJW  AND  WIND  SPEfc  U  L  St'ARPr,!-  N  T  CORRECTIONS: 


UI'W!  I*l>  |W  I'.'UilVl,  I  AN|>  EPlfrr.l. 
Hi  i  . .  I  I  LI  li.  1 1 1  Cm'  iVi;l  l>) 

.1  •  *'V  M  il.il  Iitl 


DP.  V  f  AL 
(Vollbi 
l»  .  65U 


U  1  111  i.At 
<Vcl t«i) 
J  .  D  il  'J 


US  |  E 
<  C  c  e  f  < 
0.99? 


No  .  09 
UInD  DIR. 
5.287 


WSC’EC 
(Coeff . ) 
0.94  9 


■  M?t  O  INTO  LNI.lNl  I  P  INI  llfillr.; 


M-  I  Pi  r  pi  V  1  •  i  1  RM  .  p»V  ZiKJ  RM  .  Dl-V  AC  Vlii.T  .  f  i.lIX  AC  F  ki  Q  .  FLUX  AC  VOL  TALE 
M’d.i  ii-SVi  |i«Nf  )  I05V>  <N  .>.C(i2V/  (N0.»5V»  (Nt.  MN/)  <  VAC  I 

,  <■  j  J  0  115.4 


AC  FREQUENCY 
(Hz) 

59 . 75 


I  HI  AH'JVi  LAI  .  AND  t  S/AMPm  NT  COSfif  Cl  20tiS  >  TRANdL  ATtCi  INtU  ENGINEER  INC.  UNITS: 


l  |  i  fii*  S I  1*1  C  ] 

WIND  1)  f R  . 

LIAR  .  P F.S  .  1 

SKY  RAD. 

BOt  K  UT  TF.MP 

MEAN  AIR  TEMP 

<  )<-i  *r>  .•  .il 

(  Deg  .  Cruel 

■  H )  J  1 ib4r  > 

(  Wdi  t  t/n?  ) 

<CeL%i».t») 

(Kelvin) 

NO  I'AIA 

V.’A  .  fl 

1  0 1  0  . 1  u 

-6.  IllE  il? 

1  3 . 51  4 

285.153 

.■  (I  Nt-  .  Mkiii  .  L* 

TIDL  LABtF 

B«R  .  f'RLS .  2 

■  r:«.  1  «n  ;■/  T  ) 

(Meter  NSL) 

(Millibar  ) 

NM  DAtA 

0.36 

!  C  1  1 . 27 

.nL  il  h'. . 

»  V  .1*1.1  Uni'.  1 

AI*S .  HJflJ  p  .  1 

REl  .  H  'It  ID .  1 

SPEC -HUMID. 

1  VAP .PRCS. 1 

S.VAP  PRF'S  1 

REF. INDEX  1 

Ilf,  .  J  *. » 

Mi)/  fi 3  > 

(Peru-  it) 

(Kg/Kq  ) 

(Mill i b*r > 

(N  i  1  J  ibrir  ) 

(Kei . *«  2/3) 

1  v  A4V. 

IS .  4  42F-03 

79.63 

6.863. -03 

11.109 

13.951 

NO  DATA 

•.'  fni  dnp  ;■ 

ads  .  nuftin .  :j 

REl  . HUM .P.2 

SPEC. HUMID. 

2  VAP . PRI S. ? 

5  .  VAP  .  r'  ft  [  S .  ? 

REF. INDEX  2 

.U'D  »  os  » 

<  Erj/n  T  / 

<F’f»."t*?ri  t  ) 

(Kg /k  g  > 

(Nil) lbir  ) 

(Mill i bar ) 

(Kel . xh-?/3  > 

1  111.’ 

H.  51  Jf  13 

UO  .  0? 

6 . 9  l  Vf  !)  3 

1 1 .203 

HO  DATA 

rt^H  |  OF  '•I  l.i  I  AC  I  I  A  F 1 9 
Nki  HlCRUM'  1 1  IJS* 

«N  Nl«  1)1  AL  T-.l  AM  I.'  .  {  At 


PRINT  DAff:  II  fUN  1930 

DA  I A  SANPI  INC.  RATE  (All  CHANNELS):  6/Min 

DA  I  A  AVCRASINC.  PL  R  lOD  211  Hin 

MlM  NM  All'ftt:  -  1  •  HPPER  itVFL,  2-lClWER  I  EVEL 


HD  .•  RVi  (»  Aril'  (  AM  U;.  A  I F  j*  Yiil  III  !i  (  tuJ'ilN.jfk  ,  I  77.1  > 


ll-A  PAR  Aril  II  ..  . 

.  t<  Ud  S'  Ai  1N(.  PAKnni  TIPS  PARIlAi  DERIVATIVES 


n  1 1  in  r  .  l|» 


F*t|i;(  KIN  Vi  1  11-  I  Tt 
\ .  «-in  s  /  ••»«•*  i 
4  4 .-.)/!  tl  I 


Cl  Nf  HAl  FORM  Dn.'DZ  • 

I  <  n  1  *;•»  I  /« l  n(  71  //?>■ 
<Zl «Z2  M ■  21 


i  Al  INI,  •■pi  I  l  imb 

►i  *  q  1 

5  V.17I  -  if. 


rs  U  I  W{>  PPL  I  l)  <  «  /  sp( 
.’•ML  II. H  r  (rt«.  ter  s  I 

DUS/D/--  9  (|4E  -  0 


M  A*  f  l  »>* 


I  •  I  'll 


Mf  A *  • 


S  As  INC  PUI  1 1  Hi' 
HflvifH 
A  40  41  -1)2 


N  -Sf  I  C  .HUMIDITY  (kg/kq  > 
l  III  U.HT  (Meter*,  ) 

DSH/DZ  *  -8 . 9,’f  06 


'hL  Ak  Hi  A  I  fill* 


RiM'.MNi  s  >  L  t  Nr  i  h 
<  Me  ’  -•/  s  > 

5  i’tVl  1-4 


h  HIT  TINP.  (Kelvin) 
/  IN  I  CM  T  •  ,'rMr.,  t 

dp  r / pz  r»  Bor  -o3 


'Of  !■.' 


.Ill  II  • 


[•MAC.  ro;  I  AT  1  (j  HI  Tl  B S 

I  l>  I  r»eti%»  onjr  .  .  ) 

•  •  U  .(il  ||  ' 


PR  DC  HE  SI  OPES 
< ♦* I NCR .UI TH  HEIGHT) 


CLNERAL  FQRH:  N'SlOPE* 

I  (  LnZl  PSI  )-<l  H22-FM  )  )/ 
INI -N2) 


N 1 W I ND  SPEED  <  H/sp c  > 

7  z  HF.  I CH  I  (N)  Vert  A«is 
PSI  PM1 

WS  SLOPE-  8  95E “01 

N  SHI1  HUrUDIT  Y  (Kg/Kg  ) 

I  -H*  I  GHT  (  M)  Vt-r  t  A 1 1  «. 
PSI -PSIP 

‘H  MOPE-  -1  0^r  04 

N  *'i)T  TfHP  (Kelvin) 

/  HUl.HI  INI  V*r  *  Ans 
PSI  =PSI.» 

I’Tk  m  UPf  -  1  5VF  0  1 

N-UHNC  STfdJI..  .(k*  2/3) 

i  ME  i  (.Ii  f  (N*  Ver  t  Ai  )•. 

P  S  1  *N()N» 

c t ;*  sior-F  =no  data 


F  H  I  if  I  I  I 

,*•!•  1 1  T  il*  MrtTpT 
ni  m»  i  k 
i.  M 


M*i  K 

SI  N  Hf  YiT 
lRAN'L  .  C  I  IF  T 
0 . 9, ’I  0.1 


Bulk 

hillS  fIJWF 
1  MANSE  CUF  F 

i  .  :<:•!  n.< 


/  i'hn.1  a  I  l*i  nF  l  I  ♦»  SI  opM  anil  t  Of  Partial  Der  ivAljvr 


NI  SLCt  lam  ous 


Aik  DfNSir* 

<  K  Ij/ll  l  ' 

1  D298 

AIR  SPf  r  IFIC  HEAT 

mi4l  /Kg  Eel  ) 

41  4VL  02 

WATER  LAT  MEAT  VA*> 
t  1  T,  a  I  /Kg  * 

5  9  05JE  1)5 
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BUN  NUMBER:  79C5090HPQ  MAR  1  Nt  SURFACE  LAYER 

SIAHt  I  IMF  ;  H;  1  : 4‘J  I'M  NRL  M  ICRUMETEITROLOGY 

START  Da 1 1 :  V  Ha y  1 97V  (DAY  17V  >  SAN  NICOLAS  ISLAND,  CAI 

L5T  1<IA  IF  1)  Mli.RUrtF  1  F  UROLOGICAL  PARA.tL  UBS  AT  TIN  METERS. 


print  date :  11  jun  ivdo 

DATA  SAMPLING  RATE  (AIL  IHANN(LS).  (./fli 
DATA  AVERAGING  PEkIGD;  78  Mm 


AIR  If  fl.* . 

WIND  SPEED 

Dt  U  P(l IN I 

IthP.SlRUC. 

BAR . PRFS  . 

BUI  K  WT  ICMP 

AIR-UT  TEMP 

POT  -WT  TEMP 

VIP-WT  1[H“ 

V  F-Cl!  -w  1  ILMT 

(UUtvS) 

irteter.  '.ei  > 

(Cels,  u-., 

iKel . kM-2/3  > 

(Ml  1  1  *  bar ) 

(Celsius) 

I  Ke  1  v  in’) 

(Kel  v  m ) 

t  K  el w in) 

(Kelvin. 

12. 007 

V  .  V,. 

y  •  66 

NO  DATA 

1011.18 

13.514 

-t .507 

1  .  409 

0 . 30B 

-0.7m 

hf  iGin 

pill  •  iFMP  . 

VIH  .  HilP. 

V.PUT  .  IF  HP  . 

ABS  HUMID . 

RFL. HUMID. 

SPEC .HUMID . 

VAP . PRF  5  . 

5  VAP  PRES 

REF  INDEX 

( Meter  ■» ) 

*  Cel's  i  vs  > 

(Celsius) 

(Celsius) 

<Kq/«3) 

(Percent ) 

(Kq/Kq  ) 

(Millibars) 

(Mi  11 i b a r  s  ) 

.Kel  *n  7/J) 

10  .  00 

12.105 

I  J. 7*16 

1.3. 304 

8.504E-03 

79.97 

6.91  31.  03 

11  192 

1  3 . 9V5 

NO  DATA 

BUl  K  AEftllBYNAMC  CAlCULAMUNS  BASED  ON  ABOVE  ESTIMATED  VAI  ULS  AT  TEN  MfTFRS  (FRIFHF  f!  AL.  ,1978); 


INF  1-wRf  D 
SlABILl TY 


IRAQ.  R  ICHAh  D!iON  NUMBER 
(  ►-St  Able  ,  -  -  Unstable) 

-  0  .  048  AT  CMH 

GFOMfcTRIC  MF  AN  HEIGHT 
(Meter)  ChH-(Zl*Z2> 1/2 
1 2 . 99 

Z/L  AT  GMH 
-0 . 058 

Z/L  AT  10  METERS 
-0 . 045 

NON IN-OBUKHOV  LENGTH 
<  Me  t  er s ) 

-2.223E  07 


FI.UX  PARAMITFRS 
(+^UP , -=POWN) 


HUNT N TUN  FLUX 

<Nr/n2> 

-1 .57E-01 

HUM  11)1 1 Y  El  UX 
(kq/sec  m2) 

4  .  1 9E  -  05 

l  AT. HEAT  FLUX 

(Wat  ts/n.T) 

1.03E  02 

M  N  .  HEAT  FL  UX 
<IJat  TS/n?> 

1.B5E  01 

SKY  AND  SOLAR  HEAT  FLU: 
<  Ua  1 1 s/n2 > 

6. 1  OF  02 

TOTAL  HEAT  BUDGET  FI  MX 

( Wet  t s/m2 ) 

-4.88E  02 


INFFRR1  D 

SCAL1NC  PARAMETERS 


FRICTION  VELOCITY 
( ileters/si-c  ) 

3.570F-01 

CCA  I  ING  SPFC.HUM1D. 

(Kg/Kq ) 

-9.5301  05 

SCALING  POT. TEMP. 

<Kt>  Ivin) 

-4 . 173E-02 

ROUGHNESS  LENGTH 

l He  ter  -. ) 

1 . 503E-Q4 

DRAG  COEF.AT  10  Mr  TERS 

(I>i  «ens  ion  less) 

1 .2B7E-C3 


INF  FRR-,  1)  ME  AN  VLB  I  ICAl 
VELOCITY  COVARIANCE 


WITH  LONC.  VI  LOCI  1 Y 
( Meter 7/ser 7 ) 

-1 .275E-01 

WITH  ABS .  HUMIDITY 
(Meter  Kg/sec  m3) 

4 . 1OSE-05 

WITH  POT . TEMPERA  I URE 
( Merer  Kel . /sei ) 

1  .  490E-02 


M  1  b'‘F  I  L  ANl  IIJ'-. 


AIR  DLNSITY 
( Kq/m ( i 
1 . 230? 

A  IP  bPI  LIE  I(  HE  A  I 
<  I  Tc  a  I  •  q  tel  > 

7.4  1471.  U2 

WATER  l. AT.  HI  A  I  VAC 
(  I  T  t  a  1  .  /  K  ij  ) 

5.90521  05 

VAP , PRES .A  I  WT  LI  VCC 

(Hill  iha;  ) 

1 5 . 466 

ABS. HUMID. AT  U<  LEVEL 

(Kq/n3) 

1  1 69E -  02 

BAR .PRES .AT  WT  I  f VEL 
(Millibar) 

1012.20 


BUUEN  RATIO 

<rto  ynittt) 

0 . 179 


H  ASURENFNT  E.sROR  ANAI  YSIS  OI  PARAMETERS  LTSTED  IN  PERCENT  MIAN  ERROR  AS  COMPUIED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES 
TUP  ROW  ARE  PRUFILF.  F  RRMR  VAI  UPS  AND  BUT  TOM  ROW  ARF.  Bill  K  AFRODYNAMIC  FRKOR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "♦or-": 


CR A&. RICH. 

Z/L 

MOMENTUM 

L AT .HFA1 

SI  N .  HEAT 

SKY  RAD. 

TOTAL  Hf  AT 

BOWEN 

FRICTION 

SCL  .SPEC 

SCt  POT. 

ROUGH 

DRAG 

•sO.AT  GMH 

Al  1 0M 

1  LUX 

FLUX 

FI  UX 

FI.IIX 

FLUX 

RAT  IQ 

VM  OC1TY 

HUMIDITY 

TEMP  . 

LLNGtH 

1  ULF 

BiX 

974 

76% 

144% 

59% 

5% 

15% 

71.3% 

38% 

I  C  6% 

21% 

58% 

76% 

16.4 

1  6..% 

46% 

41% 

9  3% 

•»% 

ax 

134% 

?3X 

64% 

1  16% 

43% 

4  0*4 

CON  TIMED  Rt  LOW 


BUN  MtlMBrP 
F»lA4f  I  l ML 
MARI  DA  IE 


7905t:V0flf.0 
H  •  1:40  PS  I 
V  May  1V7V  (DAY  12?) 


MARINE  SURFACE  LAYER 
NRL  MTCRIIMTIEOKULOGY 
SAN  NICOLAS  IS!  AND,  CAI 


PP  INT  DAU  ;  l  l  JUN  1  98l 

D.MA  SAMPLING  RAIL  (ALL  I  HANNI  Lb):  6/Hin 
DATA  AVI  RACING  PERIOD  ?H  M.n 


C.lhVOSI  TE  PRIJllM  AND  Bill  K  AF  ROOTNAMIC  DFRJV1D  PAR  AMF  TF  R  UAL  I  IF  UMGH1FD  AS  A  FONClHlN  OF  1HF  AT  UVE  RFSPICTlVl  MEASURE  MF  NT  F  R  ROBS 
WITH  THE  LOWrR  LIMIT  OF  TH  CORRESPONDING  Ml  A5UREMEN I  UNCERTAINIY  INMCATF  0  IN  l  1; 

FLUX  PARAME1FRS 

STAMI  ITY  (  *.-UP  ,-  =  DOUN)  SCALING  PARAMETERS 


l-KAD  .P  U  HARD  ‘iN  N  iHBt  P 
T  ♦  -  S 1  ab  I  e ,  Unstable) 

-  0  002  I  0  1.7  J  A 1  CfM 

l  »  I  »i'»F  IR  If.  ii:  Hi  I  l.H  I 

(  fi>»  ter;  .M.1  (  L  I  *  Z  * )  1  / .' 


i  >  I.  mI  Umh 

■I.J'J.l  I. ).(».') 

//I  A  I  1  U  MF  UR':. 

I)  dll?  ft  .(.71 

MONiN  -IIB  J«  MU  /  I  I  Nl.fr! 
•Mete;  -  .1 
5  0V4F  L  t 


M07.T  NttlM  Ft  UX 

( N  i  / m2  > 

'1.V0F-B1  16.(11-07  1 

Hum  i  d  i  T  y  1 1  (ix 

(Rn-'-e.  m?i 

\  VIM  05  I  H  .  lit  061 

LAl.MFAf  Ft  UX 

(  Ud  •  t*./M?  ) 

V  641  1)1  I  7.  fit  +01  1 

St  N  Ml  A  T  I  I  UX 

(Wall  •,/m?  ) 

4 . 4tr  oi-  (  (  m  ♦  o ii  i 

’;•»  f  ANL-  SI  I!  AR  1(1  Al  f  t  UX 

(Ud  I  t  ./M?> 

-.  IMF  07  17  (.1*0  11 

( Ii  IAI  HI  AT  BlIt.L-t  (  I  l  MX 

•  t  S  M.'  > 

•  III  I?  I  3  .  11  •  111  ) 


FRICTION  VH  tIC  I  T  Y 
(Meter  -./bee  > 

3.90H:  -01  16.CC  021 

51  .Al  ING  SPFC  .HUMID. 

( Kq/Kq ) 

7.91  /f.  -  05  (3.01  -051 

SLAI  ( N(.  POT  It  HP 

(Kel  vi  n) 

7.24HL  i7  i .  or  -  or*  j 

RM’JGHNI  SS  LI  NOTH 

«  Met*-;  •.  ) 

2.2SV,  P  4  16  0E  0*.  I 

DRAG  rilfl  AT  Ki  M<  'ERG 

(  Me trr 

J  .SS.  I  „  i  (  4  0L  04  | 


(••JWt  N  R  A  I  1(1 

II.  OF?  10  .Bill 


1)7  UFr.Ml  ie  IW.tr.  TIB  PR  IB  III  AND  I«IJ  K  A*  K«M**NmMI  (‘  I-IRIVII'  PAP  Ah!  1 1  R  L'AI  U|  S  A'>  (itHPlJItli  VIA  TH!  STANDARD  DEVIATION  IRUh  |  I  TH(.  B  1  Ml 
*7  I.,y:  Ml  lGMlM)  (  •  irtPl  *'  •  I  l )  VAI  III  HR  m  AM1K)MFN1  UNliRfAINlY  VAI  UT  <  Wit  1 1  N  ‘  VF  H  Ah'.TUUII  VAH  l(  IS  I  APGI  P  >  At!  VAil'f,  ART 
i  I'.IFD  I N  PI  II  INI  DIM.  PIN.  I  AM*  API  *..r  " 


i,PMl< 
Ml  .*  r 


P  I  LI. 
...AH 


M  I  11 


N  ( 1 1 1 


5*  T  HAD. 
I  I  UX 


[.I  IAI  HiAl 
I  l  H* 


BOWI.N 
RAM  I) 


»  R  [I  T  ION 
VI  I  l.l.  II  Y 


.  I  (IT 
U  np 


DRAG 


I  ITU 


7\ 


END  OI  DATA  RUN 


465 


MARINE  SURFACE  LAYER  M 1  CkOME  I  FORQl.OCICAL  EXPER I  MEN  1 


NAVAI  RESEARCH  LABORA  TURY 
ATMOSPHERIC  PHY  OHS  uR ANCH 
MARINE  ATMOSPHERIC  RESl ARCH  STATION 
SAN  NICOI  AS  I  SI  AND  ,  CAI  IF  QRNI A 

*  »  *  »  hi  CROUP  TtOROi  UCIC.AL  DATA  *  *  *  * 


RUN  NUMBER : 

7905090B3U 

PRINT  DA  Ik; 

11  .1  UN 

1980 

SI  ART  TIriF; 

0:30:  0  PST 

DATA  SAMPlINu  RATE  (ALL  L'HAMNi  1  5  >  :  6/Min 

END  TIME: 

V:  0:10  PSI 

DATA  AVERAGING  PERIOD 

:  30  Min 

START  DA  IF.: 

V  May  1979 

(DAY  12V) 

NOMENCLATURE  : 

1  -UPPfR 

UVkL,  2*;.  nWck  IfcVil 

ANALOG  CHANNEL  RAW  DmTA 

(AVERAGE  VDC) 

No  .  0  0 

Nc  .  01 

No  .  02 

No  .  03 

N«  .  (|4 

No  .  05 

No  .  06 

No.  (j  7  N  <  0  M 

Nc  .  C  v 

VI  ll  T  .  R  E  F  .  A 

H  nP . STRUC . 

1  TfMP.HTRUC. 

2  DE.U  POINT  1 

Di  U  POT N  1  2 

WIND  SPEkDl 

WIND  VPLFD2  PAW  PRES. 2  SKY  RAD 

WIND  DIP 

b.  205 

OGGI 

C  .  (If  I 

4.826 

4 . 903 

5.349 

5. 169 

4,7u  6  4.9AL- 

5  U  9 

No  .  1  0 

Nj  .  11 

No  .  12 

No  .  13 

No  .  14 

No  .  IS 

N  .  1  6 

No  .  17 

but  K  UT  TEMP 

AC  FKEUUENC.Y  AC  VUI  1  ACE 

MANUAL  FLAG 

ZERO  RFF. 

SPARC  A 

SPARF  B 

VOl  T .  PLF  b 

3  .  V05 

3  750 

2 .  *»45 

0.031 

J  .  301 

0  .  0  01 

0  .  0  J  1 

o  .205 

DIGITAL  CHANNU  RAW  DA I A 

(AVERAGE  > ; 

ESCARPMENT  DATA,  Hcl  D  CALIBRATION  AND 

WIND  SPEED  ESCARP hi'«  i  CORkfcCl  lUNS  . 

Nu  .  1 

No  .2 

UPWIND  NFAK 

UPWIND  LAND 

DP  1 F  CAL 

DP2FI  AL 

UT  GFCnl  WilfcC 

w.;  f  i 

AIR  TEMP  .  t 

AIR  TEMP. 2 

HFICHT/LENGTH 

PATH,  Meter*,) 

(Volts) 

(Volts) 

(Volts)  <  Ctef i  > 

l  1  c  Ul  ( 

14  11  I  :•*  1 1 34 

1421  121593 

0.183 

87 

ll  .  338 

-Q  .  J53 

!l  .  i) .')  3  3 . 992 

3  . 

SYS*ItM  HtlJGFKI  EP ING  PARAMETERS  TRANSLATED  INIU  ENCINI  FKINC  (JNTTj; 

MANUAL  1  i  AG 

ERROR  COUNT 

DATA  2 ACE 

VOl  1  .  RFK  .  Dk  V 

VOLT  .  kF.F  .  Dt  V 

7FR0  RFF. DEV 

AC  VOLT  • 

)  l  Ux  AC.  FRFW.FLUX  AC  VUl  ThL.t 

AC  MtEGl  l 

<  NO  .  sc  an*»  > 

( Nc . sc ans ) 

(Nc . sc ans ) 

A( No . > .005V) 

B <  No  .  )  .  CjCF.V) 

(No . ) . 0G2V ) 

(No . >5V> 

(No  .  >  1H7  )  '  VAt:  ) 

(  H2  ) 

3 

i) 

180 

0 

0 

a 

0 

3  115.4 

.V  .75 

OBSERVED  HICROnereOSlH  OCICAl  PARAMETERS  (JwClUDINC  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  tNl.lNttKlMl  UNITS; 


AIR  lk  .  iP  .  1 

WIND  SPEFDt 

DEW  POINT  1 

IFnP .51RUC . 1 

WIND  DIR . 

BAR .PRFS  .  I 

SKY  RAD. 

Bul  K  UT  1  F  nP 

HI  AN  AIR  I  E r<r 

(Celsius ) 

(Meter /sec ) 

(Celsius) 

<Kel . km-2/3) 

( Deq .True) 

(Mi llitoar  ) 

(Watt/n2) 

(Celsius ) 

(Kel  {.  j  r,  i 

12.113 

19.30 

8.51 

NO  DATA 

.118.6 

1010.43 

-6.95E  U2 

13.549 

2G5  2<>6 

AIR  i'EMP  -  2 

WIND  SPEfcO? 

DEW  POIN1 2 

TEMP .STRUC.2 

TIDE  TABi-F 

BAR .PRES.? 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xrt-2/3) 

(Meter  MSL ) 

ihj  )  1  il»ar  ) 

12.15V 

9.65 

8.60 

NO  DATA 

0.33 

1C1 1 .50 

CAI. CUl  ATED 

M ICROMETEDROlGL.ICAL  PARAMETERS : 

HEIGHT,  Zl 

POT . TEMP . 1 

VIR. TEMP.  1 

V. POT. TEMP . 1 

ABS. HUMID. 1 

RfL. HUMID. 1 

SPEC. HUMID. 

1  VAP. PRES.  1 

SVAP.PRFS.l 

REF  INDLx  l 

<Met'*r«5) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/n3) 

( Per r  eni ) 

(Kq/Kq  ) 

(Millibar) 

(Ml i  1  ibar  ) 

(  K  e  1  .  x  M  2  r  3  i 

10.35 

12.293 

13. 30C 

13.480 

8.4C7F-03 

78.59 

6 . 84 1 E -  03 

>  l  .  068 

14 . 083 

Nl  DATA 

HEIGHT,  Z2 

POT. H  MP.2 

VIR.1FMP  2 

V.PG1 . TFMP .2 

ABS. HUMID. 2 

REL . HUMID . 2 

5PEC  .  HUMID . 

2  VAP . PRES. 2 

S . CAP . k  RCS.2 

REF  .  I Ni.*k  X  L' 

( Me  ter  s  > 

(Celsius ) 

(Celsius  > 

(Celsius) 

( K  g  /  n  3  > 

(Percen  t ) 

(Kq/Kq  ) 

(Millibar ) 

(M.llib  ir  ) 

(Kel . xn-?/3  / 

9.20 

12.249 

) 3 , 353 

13.443 

8.465E-03 

78 . 82 

6.B82E-D3 

11.146 

14.141 

NO  DATA 

CONTINUED  BtL nu 


RUN  NUMBER 
START  TIME 
START  DATF 


7V0509UB30 
B: 30 ;  0  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMFTFOROI  OCY 
SAN  NICOI  AS  IS, I  AND,  CAE 


PRINT  DATE:  11  JUN  19B0 

DATA  SAMPLING  NATE  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  3<  Min 

NOHF  NCI  AT  URE  ;  I -UPPER  LEVEL,  2»IOWE&  LEVEL 


PROFILE  CALCUI  ATIONS  BASFD  ON  ABOVE  OBSERVED  AND  CAI  CUl  ATED  VAt  Ut  S  ( BU3INCFR ,  1 973  >  : 


STAMI  I T  Y 


FLUX  PARAMETF <S 

PROFKE  SLUPES 

( ♦ -UP , -*DOWN ) 

SCAl  INC  PARAMETERS 

PARTIAL  DERIVATIVES 

<n=INLR .with  HEIGHT 

GRAD  RICHARDSON  NUMBER 

(♦-Stable,-*  lln stable ) 

0  032  AT  GMH 

OOMETRIC  MEAN  HEIGHT 

(Meter)  GMH  * ( Z 1  *  Z? ) 1/2 
1 2 .  VV 

//L  AT  GMH 
0.050 

// L  At  10  «i  TENS 
0 . 039 

Z/L  AT  Z1 
0.071 

Z/L  AT  72 
0 . 03 5 

MUNIN- OBUKHOV  I  F  NOTH 

(Meter  s > 

2  i96E  02 


MOMENTUM  FLUX 
(Nt/«2> 

-1  .  13E-01 

HUMIDITY  FLUX 
(Kq/sec  m2) 

I . 76F-03 

LAI  .HEAT  FLUX 
(Wat  ts/«2> 

4 . 3SE  3  I 

SI  N.HEAT  M  I IX 
<Ua  t ts/«2) 

-9.76E  00 

SKY  ANO  SOLAR  HEAT  FLUX 
(Ujt  ts/n?> 

A  95E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uu  t  n/n? ) 

-6.61E  02 


FRICTION  VELOCITY 
<  t*rs/sec) 
3.029E-01 

SCALING  SPFC.HUMD. 

<Kg/*q) 

4.730E-05 


SCALING  POT.  TEMP. 
(KeJ  vin ) 

2 . 592E-02 


ROUGHNESS  LENGTH 
(Meters) 
8.322F-05 


DRAG  COFF.  AT  10  METERS 
(Dirtsntjonlfs-s) 
i  ■  0  33i  b  i 


CFNFKAI  FORM  .  DN/DZ* 
l <N1 - N?> 1 / 1 L n <  Zl /7? > • 
(Zl»Z2)  1/2) 

N-UIND  SPEED  < M/sec > 
Z*HEIGHT  (Meters) 
DMS/DZ*  7 , 23k. -02 


N^SrEC. HUMIDITY  (Kq/Kg) 
?- HEIGHT  (deters) 
DSH/DZ*  -8.92k -06 


N*POT . TEMP . (Kelvin  • 
Z- HEIGHT  (Meters) 

DP  T/D7  =  4.B9F-03 


GENERAL  FORM :  ' N ' SLOPE  = 
l  (LnZI-PSl  )-<l  n  22  -  p  r,  1  )]/ 
(N1-N2 I 

N-  U 1 ND  LPELD  <M/s*'c> 
/-HEIGHT  ( M  >  Vert. Ax is 
PSI-PStl 

US  SLOPE  -  1.32E  00 

N=SPEC, HUMIDITY  (Kq/Kq) 
2“  HE  i  GHT  <  M  )  Vert  .An 
PS  I  “PS  I  2 

SH  SI  OPE  «=  -  1  .  14E  0  4 

N:(  Ul  .  TEMP  .  (Kelvin) 

Z- HEIGHT  (M)  Vert  .An-, 
PSI *PS l 2 

PTK  '-LOPE  =  2.0 VI  01 

N-LnTEM.  STRUG  .  <*  «M  -2/3) 
2*  HF 1GHT  (M)  Ver  t  A*  is 
l’Sl=NONk 

CT2  ELUPE=NO  DATA 


PSI1  AT  ZI¬ 
PS  II  AT  /?- 
P V. 1 2  AT  7|  « 
PS 12  AT  72= 


-0.3  122/1 
-0.1 665MH 
0.449015 
0 . 223  I  1 9 


BOVIN  RATIO 
(no  units.) 
-0 .224 


Cf  NFRAL  LOWS!  ANTS: 


M i SCELL ANE OUS 


VON  K ARMAN 
CONS  TAN r 
<No  units) 
0  .4 


(.RAVI  TAT  ION 
ACCFl.  ERA  f  T ON 
< M/ser  ?) 

9 . 7959 


PROF  HE 
TUR .  PRANOTL 
NIJMBFR 
0 . 74 


PROF  II  { 

TUR .SCHMIDT 
NUMBER 
0 . 74 


BUI  K 

SI  N  HF  AT 
IRAN  ;F  .  [  |  il  f 
0 .921-03 


BULK 

MOISTURF 
TWANSF  .COE F  . 
t  .  321  -  0  3 


AIR  DENSITY 
> K  Q/» 1  ) 

1 . 2295 


G»  NERAL  NOT F  '» : 

Accuracy  Imitation  exceeded  for  Measurement  of  Pirfile  Slop*'  and/or  Partial  Derivative 
C  on, mi  tat  i  an  executed  by  insertion  of: 


AIR  GPU  IE  1C  MEAT 
(  I T  t  a  1  .  / H  q  Ke  I  .  ) 

2  41  4;:f  02 


SMI  SM2  ♦  /  -  .  8i  -  3  Kq/xq  . 


UATER  LAT  HEAT  VAP 
(Itcal./Rq) 

5  .  V0  45E  II 5 


CONTINUED  ON  Nk*T  PAGE 
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RUN  NUMBER 

7905090830 

MARINE  SURFACE  LAYER 

PPINI  BA  It 

11  JUN  1  Vrit- 

START  TIME 

8:30:  0  PUT 

NRL  MICROrtETEiMOLOCY 

DA  I  A  '.AMP  •  IN 

MAI  I  ALL  ' 

HAN'-'I  i  '  '  r. 

Min 

START  DATE 

9  May  1979 

(DAY  1 29  > 

SAN  N I  COl  AS 

I SI  AND  ,  CAl 

DA  I A  AVr.K  A(.  I  NO  PIR/UD.  31 

Mtn 

ESTIMATED 

MICRUMETEIJROL GUI CAL  PARAMETER 

f.i  AT  T 1  N  METERS: 

AIR  TFMP . 

WIND  SPEED 

DEW  POINT 

TEMP . S  T  RUC . 

BAR .  PRF S . 

B  II  X  WI  It  MP 

AIR -WI  Tl  nP 

PHI  W!  It  MP 

V  1  R  Ul  1 1  ML 

v  Pin  wl  l Ent* 

(Celsius) 

( ile  ter /sec  ) 

(Cels i us ) 

(Kel . tM-2/3) 

(Mil  1 i bar  j 

■  f  el  s  ■  us  > 

iKrl jin) 

(Kel i l n * 

(Kel j  in; 

(  !•  e  1  y  1  n  r 

12. 154 

9.73 

8.59 

NO  DATA 

I  0 11  .41 

1  J  54V 

'  1  JV6 

-  1  .  29 H 

-l,  .  20  3 

-  1  .  1  0  5 

HEIGHT 

PUT . TEMP  . 

V1R .TFMP . 

V . PUT . TF  MP 

ABS. HUMID 

kU  HUMID. 

5PL  f.  .  HUM  1  D  . 

vap  .  Pkf . 

S  VAP  PkES 

REF  .  i  nlE  » 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

<Kq/«3) 

(Per  1 en t ; 

<  K  q  /  K  q  1 

tMi l 1 i bars ) 

(Millibars 

(Kel  *  M  2  /  3  ; 

10.00 

1 2 . 252 

1 3 . 347 

13 . 445 

8.43UC-03 

Vli  7  V 

t, .  0771  lii 

III  37 

14.134 

NO  DAT  i. 

»  BUI  K  AERODYNAMIC  CALCUI  ATIONS  BASt  D  ON  ABOVE  ESTIMATED  VAt  UFS  AT  TEN  nl  U  RS  <  F  R IEHL  Cf  AL,1978» 


INF  FRRFD 
STABILITY 


CHAD. RICHARDSON  NUMBER 
<  r-S  table,  --Uns  table > 
-0.048  AT  CMH 

GEOMETRIC  hr  AN  HEIGHT 
(Meter)  CMH=( Z 1 #Z?  >1/2 
12.99 

Z/l  AT  GMH 
-0.058 

Z/L  AT  10  METERS 
-0.045 

HON I N- OBUKHOV  LENGTH 
(Meters) 

-2.232E  0? 


FLUX  PARAMCTF RS 
<  ♦=Ur> (  -  =  DCIUN  ) 


MOMENTUM  FLUX 
(Nt/n2) 

-1 . 48F-01 

HUMIDITY  FLUX 
(Kq/sec  n2) 

4. 1?E  05 

L  AT.  Hr  AT  FLUX 
<Wa tts/«2) 

1.0 JE  02 

*..l  N .  HEAT  FLUX 
(Watts/n2) 

1  . 69£  01 

SKY  AN1)  SO:  Ak  HI  A I  Fl  U 
(Ua  t  ts/h2 ) 

-A.95E  02 

TOTAL  HEAT  BUDGET  F»  »*X 
( War  ts/«2) 

-5.74E  02 


INF  f  KRf  0 

SCAL  1NG  PARAMI  I EVS 


F  R  1 1*  T I  ON  VLLOCITY 
<  rteter*,/.,pr  ) 

3. 4681  -01 

GLAI  I  NO  Ski  c:  .  HUMID  . 
(Kq/Kq ) 

-V.813I  05 

SI’AL  INC.  PUT  .  It  HP  . 

(Keivihi 

-3.924 r  02 

ROUGHNESS  LENGTH 
(Meters) 

1 . 356E  -0  4 

DRAG  COFf  .  A I  III  nf  TFkS 
( D  i  wnsi  or> less  ) 

l  272F-U3 


INF  t  RRL  I)  MEAN  VFR  I  1CAL 
VlLOCITY  covariance 


WITH  LONG.  VI l OCITY 
( rtetpr?/sec?J 
-1 . 2G3E  -01 

WITH  ABS.  HUMIDITY 
(Meter  Kq/ser  m3) 

4 . I 86E -  05 

WITH  POT . TEMPERATURE 
(Meter  Kel , /ser ) 

1 . 36IE-0? 


MISCELLANEOUS 


A  I  R  DENSITY 
(Kg/«3 ) 

1 , 2290 

AIR  SPECIFIC.  HEAT 
(  iTcai  . /Kq  kel  .  > 

2.41 1VE  02 

WATER  L  A  T  .  HE  A  I  VAP 
( ITt  a! . /Kg) 

5.9L44E  05 

VAP.PRES.AT  WT  LF Vt L 
( Ml  1  1  l  bar  > 

1 5 . 506 

ABS.HUnTD.AT  Wi  LF VLL 
<  Kq/«3 ) 

I  172E-G2 

PAR  PRES  .  AT  wT  I  1  VE  I 
(Millibar; 

1012.61 


BITUEN  RATIO 
(mi  units) 
0.164 


a  MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MF  AN  ERROR  AS  COMPUTED  FRUM  CONST  l  TU..N  T  fie  AS 'JR  F  Ms  NT  AfLURACIEs. 

TUP  ROW  ARE  PROFILE  FPRUR  VAT  DFS  AND  PUT  TQM  RUM  ARE  BUI  K  AFRuDYNAMlE  FR.TUH  VAMirS.  AIL  VAI  U»  b  AWE  APPkuMMAlE  AND  ARE  •♦nr-". 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT.HFAT 

SEN. HEAT 

SKY  RAD. 

TCITAl  HEAT 

BDWFN 

FRICTION 

SCi  .SPEC 

v l  pen  . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FI.UX 

Fl  UX 

RATIO 

Vf  1  DC  IT  r 

HUMILITY 

TEMP 

L  ENGT  H 

l  lit  F 

104% 

138% 

10  3% 

160% 

797. 

5% 

11% 

239% 

52% 

10  9% 

27% 

72% 

lu  3* 

169% 

169% 

46% 

40% 

97% 

5% 

7% 

1  37% 

23% 

63% 

1  20% 

4  7% 

40% 

«  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905090030 
8:30:  0  PST 
9  May  1979  (DAY  l2?> 


MARINE.  SURFACE  l  AYER 
NRL  MICRO; IETF UROLOGY 
SAN  NICOLAS  ISLAND,  CAl 


PR INT  DATE :  1 l  JUN  1980 

DATA  SAMPLING  R  A  I  E  (AIL  <  HANNl  lb):  r,-Mir. 
DATA  AVERAGING  PER  TOD :  30  Min 


»  COMPOSITE  PROFILE  AND  Htjt  K  AFRUDYNAMIC  DFRIVtD  PAKAMi  U-R  VAI  l  IF.  WMGHTtD  AS  A  FUNCTION  UF  IMF.  ABOVE  k{  5PE  C 1  1 VL  Mt UREHl  NT  ERkORS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  Mt-ASUREMFNT  UNCERTAINTY  INDICATED  IN  I  1 : 


STABII  ITY 


FLUX  PARAMETERS 

(♦=UP , -=DOUN)  SCALING  PARAME TERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,-  Unstable) 
0.001  10  .  02 J  AT  GMH 

GEOMETRIC  MFAN  HFIGHT 
(Meter)  CMM^t Z1 »Z2) 1 /2 
12.99 

//L  AT  CHH 

0.001  10.02) 

//L  A1  10  METERS 
0.001  I  0 . 02  J 

MON I N  OBUK  HOV  L ENG  T  H 
(Meters) 

9.572E  03 


MOMENTUM  Fl  UX 
(N  t/n2) 

-1.37k -01  16. Of -021 

HUM  ID  TTY  FI.UX 
(Kq/src  n?> 

3.70F-05  ffl.6F.-Q6) 

LAT.HFAT  FLUX 
( Ua  t  t«,/rt2> 

9.14E  01  I?.0E*0l) 

SEN  .  Hf  AT  FLUX 
(Mat  t-,/«2) 

2.2IE  OO  (3. OF *001 

SKY  AND  SO!  AR  HEAT  FLUX 
(Wat  ts/«2> 

-6.95E  02  I .?  .  0  F  ♦  0  l  1 

TllTAL  HEAT  BUDGET  FLUX 
<  Uj t  ts/«2 ) 

6. 07F  02  13.01  »01 1 

BOWEN  RATIO 
(no  units) 

0.022  (0.08) 


FRICTION  VELOCITY 
( Meter. ./sec  ) 

3.333F-0I  [6. 01-021 

GCAL  i  NT.  GPt  C  .  HUH  I  D  . 
(Kq/Kq) 

7 . 94.'L  -  05  13,01  J5J 

SCAI  INC  pnr  .  Tl-np  . 
(Krlum) 

I.396F-02  I  2 . 0  F - 0  2  I 
ruui.hni  «;r.  length 

<  r.Ptrr  s  I 

1 • 160E -04  16. 0F-O5J 

DRAG  CMt  t  .  AT  1 G  Ml  IFRS 
(  lie  tfr'U 

‘  2l«<.,  nl  l  4  .  OF  -  04  I 


*  DIFFERENCE  BF  TWEEN  THt  PROFILE  AND  BULK  At  RODYNAMIC  DIRTVll*  PAR  AMI  It  R  VAI  lit  S  AS  COM'MIIIP  V 1  •>  THr  1MANDARD  DEVIATION  I  RnM  L  1  I H!  R  iHt 
ABOVE  WEIGHTED  COMPOSITE  VALUF  HR  HFASURI  Ml  NT  IiNTIRTAINIY  VAI  I  IF  (WHICH  IR  ADM II  III  I  VAI  IK  IS  lAR(.FR).  All  VALID  S  Ak[ 

LISTED  IN  PERCENT  DIFFFRENGF  AND  ARF  “♦or-": 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HFAT  SIN.HIAT  SKY  RAD  TOTAI  HI  A  T  DOUt  N  FRICTION  Sit.  .  SPI  C  SC'  Pll».  RUIIuM  DkA(. 

NO. AT  GMH  AT  I  OH  FLUX  Fl  UX  Fl  UX  FLUX  1 1  l)X  RATIO  VMDLIlY  HUMIDITY  It  Ml*.  lEN&lH  I  .  >!  I 

205*  209*  14%  JR*  447*  0*  7*  251*  7*  MX  |9.U  23*  it* 


•  CND  or  DATA  RUN 
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rlARiNE  QtlNfAU  lAtt-P  ft’Lh'lM.  fl  Ufcil!  UMCAL  EXPERIMENT 


NAVAi  hf’lAi'..!  1  ..'(jRAfOWr 
AIMISPiliMl  I' i ! T :j  1  ■  ■ .  BRANCH 
MAklWt  AinlfSPH*  ft  iL*  t  E  St  AM  H  SI  AT  ION 
SAN  MTO.  A*;  IV  MU,  l_.nl  i  F  UkN  t  A 

*  »  »  ,il«  KUrtE  (i  UKi:>  liiUCui.  DMA,  *  *  * 


*'*■  1  NT  DAK  :  1  I  JJN  19(10 

Mill  SAnPl  lr»n  HA1E  l  All  l  HAhNl  l  S  4  :  ft/ 

l  «SA  AVifcAMNC  PER  in  Ci :  31)  Mu. 

MirtS  WC  I  AlUkl.  ;  1  I >1* U  K  ifcVli  ,  2-1  OWE  ft 


*  *tl  ,  A.Uii  1 

<1  .  U;.  '.' 


N  l  .  I  0 

*  U>1  Wi  r-l/ 


.  16  N<:  .  <|V 

Ml  ftLli?  BAR  .  r'ft  I 
V  4  3l  l.VII 


NO  ■  (  9 
VI I  «1>  MR 
4.91..' 


h  1 1  L  1/  i  Al  I  Hh  M  I  1  11:4  ».%  I  U  lrl|<  S:  I  l  D  r  !i!  AkPMl  A  I  L  J.*W  l  1  JljN'j  ; 


li‘li  I  1  U  i  .41,  :  nlll 

m,  Ir  i'i  i  fii*  n>- 1 


.  :>i  V  V*  it  I 
«• '  >V  1  In  Nt 


I  l  t  X  Al  I  P'  Ij  .  I  I  U/  AC  VllL  T». 


LAM  M  M  10  .'Pi  CIlOCi  TkAHbL 


(Bf-i  If  *.#* » 
1 1  ;r .  a 


t’-AK  .I'KI  !>.] 
.Mi  I  i  in jr  t 
1  J1  J . 49 


CKT  kAl>- 
<  U..  t  t  /n.‘ 

-7.7VE  j2 


Hi|  h  WT  Si 
(Celsius/ 
l  .«  t  S  9 


m.s  ifiin.r 

(2-S‘tef  PiSt  i 
0  •  I'.-j 


BAK  .  PKLLi .  2 

(rti  1  l  iHar  ) 
111 l . bM 


.1  V.POl  .  If  MP  .  I  *•<*'..  IkiM H> .  1  KlJ  .  MJ.iil'.l  SPEC  .  HUilI  D  .  1  9‘nl*  .  PRES  .  1 


l  K  ij  /ni  > 

II .  3S7t  -  0  3 


iKq/Kq  ) 

6 . 13261'  -(/  3 


•Millibar) 
I  I  .044 


L  ■  VAP  .  P  R*  r  S 

Ifli  1  1  lOrt.-  ) 
1  4  .  \  .,t 


ftt  I  .  JhUL  A  I 
'  Kel  •  *M-  I1' 1. 1 
M.  DA  l  A 


!.PI  t.  HUlit  l>  .  2  VAP.l'kES.i* 
(  Kg/  Kq  )  (Mill  if-.tr  i 

6  .  :.fci4f  (13  11.  MV 


i>  .  LV.P  I  If  I  t- 
<  f"  IS  l  I'rt."  > 

i4  rv 


ItiiV'lVjii  MAkitvr  b-llPTACr  (AYER 

'.  •(,  r'-l  NRL  Mi  CRUM.  (I  <»KU(  Ouf 

•■-w  i  *■>•*  .  i/M  i*  t ;  •'>  *.r.N  NircuAS  im  a.vd,  cai 

I  I  ll.Yt  h.v.,1  l>  IjN  AfitV.'J  QB'.fkVHY  AND  OALL'Jt  ATM1  VA<  Uf  S  <  BHalNl'F  M  , 


PRINT  DAT l.  :  11  JUn  |9a«- 

i’h'm  SAMPLING  PAIE  <AI  l  LHANNE  I  t»  »  :  (-/Mir, 
DATA  AL’tkAf.JNG  Pt'kIOP:  3(i  Mir, 

Mini  Nil  A  IURC  IM'PPF-R  L  E  VI  L  ,  2  lOWEft  LEVEL 


lL»JX  PARAMLT T if  * 
(i  IIP  , --I/flJN) 


Mi.i  MUM  H  l!X 


111 -MlUT  <  I  1  «X 

'ltr4/-,p.  «;>) 

I  M’L-ll*. 

i  AS  HEAT  r'i  UX 

f  U  1 1 1  «./m2  > 

4  .  :l  ( F.  (11 

bl  N.  HtAI  f  I  I IX 
Ua  1 1 / Mi1 » 

1 . 07E  0  ! 


SCALINC  PAKAMI  (Ektl 


1  K  I L  1  ION  V.  I  OCIT  1 

<  ftetef'i/v'C  > 

viftt  i.  1 

VI'AE  |Nf.  M'l  C  liDMl'  . 

<  K  g  /  ll  (J  > 

4.'.u;'L  (it. 


S' At  J  NS  Pul.  1|  MP  . 

<  Kel  <i  Jfs  * 

? .V’9E  02 


1.07E  01  KUUClINLSs  l  L  NOTH 

( r*  « r  *  > 

(>  •  A«-  3(*l  Aft  Mi  AT  MUX  V..|73f  Oti 

|  Un  t  »  s/ift.’ 

v  7vt  a.» 

DRA(.  I  O  .S  Al  1 0  M  TEkS 
KiHM  lit  A  I  BuDt-i  I  FLUX  (llinension  Ip  ...  i 
fW.*t  »•./«;>>  M  /s.v  Uh 

-7  4Vl  02 


M  t  ,’i  I  1 1 14  PKIIIMF  PftfiFIll  FIX  K  BULK 

i  I  .  I  Km  I  I  UN  lirv  PR/.Nlifl  fUft  V.1  MM  1  D  f  SIN  MEAT  MfifSTUpr 

.  ,i  .•»  pi'ftl  I  R  NUMpfk  IRANSf  -C(»Ff  .  TWANSF.COFf 

•  v  •  v  r  -4  0 . 74  0  -  VJl  0  3  1  .  321  •  0  3 


oS  Pro!  lit-  Slip*-*  4fu(/or  Par  l 


PAR  T  I  Al  DFRK'AI  1V.:S 


Cl  N(  RAl  l  f)  <  h  :  DN/ D  7  - 
I (N1-N2) 1/(1  n • / 1 / 72  >  « 
«Z1«Z2M  '?i 

N  Wind  SPl  l  D  trt/*.etl 
Z-HEir.lH  (  Ml*  t  f  ,-«i  ) 

DUS/ DZ -  V.27F-02 


N  SPFC .HUrtIPl TY  (kq/Kg) 
/-HE  1 UH  T  s  Mf*  t  er  <?  > 
OSH/D/--  -8  .  V2L  -  (lb 


NPOT . TEMP . (Kelvin) 
/-HFIl-HT  irtplirs) 
DPT  70/*  1..8CL  0  3 


*  ftU  1 1  L  Si  i'Pt.7 
(  »  -  INCR.Ul  fh  HI  I  (■!- 


C-LNEhAl  MlWM:  N  '  b'  Off.  - 
(  <t  nZl  PM  i-  i  LnZ2-  P-.I  >  J  ■ 
INI -N2 J 

N-WlND  SPI  ED  t  > 

/--HUOrlT  tM)  IVf  t.A.is 
P.,1  -PM  1 

Uo  SLOPE:  |.3,P  «r() 

N  SF  PC  .  HllMl  DIM  (Kq/k,|> 

/  -HI.  ICHT  (M  »  Vi*r  i  An- 
PS  I  PM  2 

V.H  ‘.l  OPE  I  j(>L  04 

N -P 0 1  T l HP .  i k  f 1* i n  > 

7  HFir  111  «M  )  Ver  t  .  A » ; 

PS  I  t  I*p it  1 2 

PTK  si  (1PF  l  f-'  P  III 

N  "  Lri  T  E  Mi  .STRUT  «  k  »  h  7  <  • 

Z^-E'E  1  l.Hl  <  M  v  i  ft«  I  s 
PSMNONt 

IT  2  'Ll 'PI  -MU  DATA 


A 1  F  [>(  N  >  I  I  T 

tkq  «  l  . 

I  7  7  94 

AIK  1  M  I  1111.  HI  Al 
-  I  I*  a  I  kq  KhI  > 

.  41  421  0/ 

WA1ER  1AT  H1.AT  L’**l 
<  1  l<  ..1  6,1 

S.9I14.U  0*. 
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YUN  NUMBER  :  V9JJ M'VOVOV 
.  IAH1  I  l  riL  :  V:  0 :2U  P  . 
r  AR  I  r>.\  IE.  9  fid  y  |  97V 


MAR J NF  SURFACE  LAYER 
NRL  MICRUMETEflROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


DAY  I 2V) 

MrtrtlfD  Ml  l'HI  'ME  1  l"  URQLOC ICAL  PARAfil  TERB  AT  TEN  METER5; 


►♦IK  UfV 

iCwL‘,1  v 
1 2.1  92 


WIND  SPIED 
(i!eH’f/',*>i  ) 
l  i) .  2 ! 

PUT .  RhH . 
(Cel«MUto> 
12.290 


]>!  U  POINT 
o:oKuu 
8-50 

VIW . Tk  MP . 
(Celsius ) 
13.385 


V .PUT . TEMP , 

(Celsius) 

13.403 


AbS. HUMID. 
( Kg/n3 ) 
8.457E-03 


PRINT  DATE:  11  JUN  198U 

DATA  SAMPLING  RATE  (ALL  CHANNEL S) : 

DATA  AUER  AC  INC  PERIOD:  30  Mir, 


TtMP.STRUC.  bAK.PRFS. 
(Kel  .  xM-2/3)  (Millibar) 
NO  DATA  1011.49 


SULK  U1  TEMP  AIR-WT  TEMP 
(Celsius)  '(Kelvin) 

13.599  -1.407 


REL .HUMID. 
(Percent ) 
70.59 


SPEC. HUMID. 
(Kg/Kg  ) 
6.B77E-03 


POT-UT  TEMP 
(Kelvin) 

-1 . 309 

VAP  .PRES  . 

(Millibars) 

11.137 


K-'IK  At 1(1  (DYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,1970>: 


iNPi-KHf  D 
STABILITY 


FIUX  PARAMETERS 
<+=UK,-=DOWN) 


INFERRED 

SCALINC  PARAMETERS 


VlR-UT  TEMP 

(Kelvin) 

-0.214 

S  .VAP  .PRES 
(Mill  ibar s ) 
14.171 


1NFERR!  D  KEAN  VER  T1CAL 
VELOCITY  COVARIANCE 


V. POT-UT  TEMP 
(Kelvin) 

-0  .  1 16 

REF. INDEX 
(Kel . xM -2/3 ) 
NO  DATA 


MISCELLANEOUS 


I -RAD.  RICHARDSON  NUrthf  K 
(•-Stable,-  Unstable*) 
b -  0  4 l  A  f  CNH 

•  Ini.  IHIL  rtF  AN  HF  IGHT 
(Met.;.-)  CM,M(21»Z2>  1/2 
K--  99 

i  '  L  h  T  Gfh  L 
0  .  :  1 7,  l 

l  . « i  iii  mu  k*> 

li  .  o39 

MON  1 N  OBU\HUV  LENS  I H 
s  Me  \  er  *»  * 

V.j4E  0.‘ 


MOMENTUM  FLUX 
(NI/M2) 

-1 . 67f -Q l 

HUM  IT)  TTY  FLUX 
(Kq/set  *2> 

4 . 45E  -  1)5 

IAT.HFAT  FLUX 
<Wrttts/«2) 

!  . 10E  02 

5-1  N .HEAT  FLIJX 
<Uatts/n2> 

1 . 70E  0 1 

SKY  AND  SOLAR  HI  AT  FLUX 
( Ua  1 1  s/«? ) 

7.791*  02 

10TAL  HEA1  BUDGET  FLUX 
(Uatts/n2) 

-6.51E  02 


FRICTION  VELOCITY 
(Meters/sec ) 

3 . 687E-0 1 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.  B05E-U5 

SCALING  POT. TEMP. 
(Kelvin) 

-3.B76F-0? 

ROUGHNESS  LENGTH 
(Meters) 

1 . 684E-04 

DRAG  COEf .AT  10  METERS 
LDinensionles',) 

1 . 304E-03 


WITH  LONG.  VFLOCITY 
<Meter2/sec2  > 

-1 . 360E- 01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 

4 .446E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel  .  /sec:  ) 

1  . 429E-02 


AIR  DENSITY 
(Kg/*3 ) 

1 .2298 

ATR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel .  ) 
2.4149E  02 

WATER  LAT.HEAT  VAP. 
(ITcal. /Kg) 

5.9042E  05 

VAP .PRES. AT  UT  LEVEL 
(Mill ibar ) 

15- 557 

ABS, HUMID. AT  UT  LEVEL 

<  Kg/n3) 

1  .  I76E-02 

BAR  .PRES  ■  AT  UT  LEVEL 

<  Mi  1 1 ibar ) 

1012.69 


BOWEN  RATIO 
(no  units,) 

(I  .  162 


n>  MdUKl.rtt  Ni  LkmJR  ANA!  ISIS  OF  PARAMETERS  LISTED  IN  PL  RCFNT  Mr  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

I  up  .<|’W  AXt  ridiHiK  ERROR  VALUES  AND  BOTTOM  RUU  ARF  BUI  K  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-’: 


iivftl'  ,  K  1 1.H  . 

i  'l 

Mdrt;  NTUM 

l AT . HEAT 

SEN.  HEAT 

SKY  RAP. 

TOTAL  HF  AT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT  . 

ROUGH. 

DRAG 

r.u  h!  i.nlt 

Al  1  !1M 

l-l  UX 

FLUX 

FLUX 

FI.IJX 

H  IIX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGT H 

COEF 

L05L 

l  41/). 

1C  9% 

1647. 

79X 

5X 

9X 

243X 

54X 

1  C9X 

25  X 

74X 

1  09X 

t  .  H  /. 

1  6!»X 

46*4 

40X 

96X 

oX 

7X 

136X 

23X 

63X 

1  19X 

43  X 

40X 

f  (mf.  O  DM 


K".*«  N.lMlLh  ‘‘  •IM'Vi)9l)l 
■ 1  mK  t  Il.1t  .  9;  e:>i 

MA-r  DC*  I  V  ru,y  |V/y  (But 


MARINE  SURIACt  LAYER 
NRL  illCKOrttmiKOLOGY 
SAN  N  I  COL  AT.  IS.  AND,  CAL 


PRINT  DATl  .  1 1  JUN  1980 

DATA  SAMPLING  HATE  ( ► L  L  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  30  Min 


Mr.ri.Mii  til  AnD  d'lK  A»  RHDTNAMlC  DIR  I VT  I)  PARA.il  HR  VAI  HE  WEIGHTED  AL  A  FUNLTIDN  UF  ThE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 

WITH  I  Hi  ,  m*.  k  i  I  M  1  f  0  1  Hi  C  O.f  RESPOND  I NG  Ml  AS  UR  f  Mi.  NT  UNCERTAINTY  INDICATED  IN  t  ): 

E  LUX  PAR  AML  1 1  R'.i 

slf.MiIiY  (  *  -  UP  ,  -  -DOWN  >  SCALING  PAR  AML  TERS 


I  PAD  R  I  (  HAM  I-  >'j  (  NPiH  h 
<■  01.  it.  i,;1  I  A I  l.n  I 
Hr..  1  H  1  i  :  n>  AN  HL  I  (.Hi 

(Met .in  i.n. i  i  / 1 » >  i /; ■ 


/  '  L  Ai  CMH 
it  .ifiV  1,1.1.21 

/  /  L  HI  I  u  M(  I  r  k‘  • 

II  01:  7  I  f  12  i 

MU.,  i  N  (JBUihIUV  I.INl'.IH 

<  (1m  t  c-t  .,  . 

i  4'j2i.  I  ■ 


MUM!  NIUM  (  i  MX 
(Nt  /*.?> 

'  l  ■  **V,  0  1  i6.CC  02  1 

i'ljrtilil  1  Y  f MIX 
(Ky.'^ei.  n.'*  I 
3  h'/i  (If.  I  tj .  I)i  ()f»  | 

I  Al  H»  A!  H  UK 

<  Urf  f  (*,/ d? ) 

9  .  #*2i  l*|  12.0LHI1I 

SiN.HlAI  FI  (IX 
<wi »  t  / «;» > 

:  W»f  00  | 3. 0L  tCb  | 

I  AND  :;u.  AR  HI  A I  I  LUX 
♦  u.|  l  I  ,/n?  > 

7  79.  (,„>  ir.lilHII 

till  At  III  AT  HtlP-.El  I  LUX 

>'U  ,I  |S/ft 2  > 

'•  v  *f  !i?  13.01  *011 

I'  1*1.  N  U.llli 
<».  •  ,,m  t!  * 

"  .  fliih  |M.  I'M  I 


LK ICTIUN  VFLOCI1 Y 
1  Meter s/*„ec  > 

3.4621  01  I  6  .  OF  -02  I 

MV, l  ING  ‘iPk  C  .  hUM  l  D  . 

<  K  q/k.g ) 

7.B6-.J  -05  13.01051 

SCALING  Pill.  TEMP. 

<  Hot  if  in  > 

1.7531-1)2  I  2  .  OF -021 

RnUGHNl-SL  LENGTH 
(Met*  r  s> 

1.339k  ()4  (6.0E-OM 

DRAG  CIU  V  .  AT  TO  Ml  TERM 
i  Me  t  er  v> ) 

1  1UYI  -  V.  L4.0L  04  1 


L>if-.  *  B  I  J  I  (,  Hi  Phil.  Hi  AND  DU:  k  Al  RliDYNAMlI  DIRIV,  0  PAR  AMT  Tl  H  VAI  UF  S  mS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THI 
'■*  ui  .  I'l  l>  '"nri'.li:  ’.V.i  n«  ,y  iiki  rti  NT  UNiLHIAINlY  VAI  HI  (UH1I,<  F  VI  R  ABSIH  UTF.  VALUE  IS  IARGFR).  ALL  VAI  Ul  S  ARE 

ill'  1(,  Pi  f*  (  1  N  1  Ml  I  I  KIN.  ,  |,N|  ,-,1. 1  -|«r 

■  *■  1 1  H  f  I  rvil'Min  LAI  Ml  AT  .:  N .  H»  A I  SKY  RAP.  TOLAi  Hk  A  T  BUmCN  FRICTIUN  SCL  .  SPI C  SCL.PUt.  ROUGH  DRAG 

•  (  :  •»(  (  i(.t  1 1  hf  n>,/.  mmx  mmx  mux  rami)  vfirrm  humidity  hmp  lfncth  t  nr  f 

•  2  A?b\  L:  Y  7X  27B*  12t  35X  21 3X  37X  20X 


tr*D  OF  DATA  w>lN 
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MARINE  ‘SURFACE  I  AYfcK  MJCKOMi  ft  uhul  00 J CAL  E  *PI  k  I  lit  N  ( 


NAVAL  Rl-  -I  ARI  H  I  Al'UUA I CJR  Y 
A 1 MOSP  Hr  K  J  1‘  PiIUjIC-.  kK  ANC h 
MARINI  rt.'flC.mKU.  kh'.fnkiH  SliMJf) N 
SAN  NlCOiAS  IS-.  AND ,  CAL  IE  URN  (A 

•  •  «  x  rtlCROrlET- ORfit  UCICAl  DA  I A  *  *  *  * 


RUN  NUMBER 
SI  ART  T  IME 
END  TIME 
Li  1  AH  T  DATE 


79I15B90930 
9:30:40  PS | 

10:  0  :f.C  PS] 

V  M  i  y  197  V  <  DAY  127  i 


*  ANALOG  CHANNE  l  RAW  DA  I A  (AVERAGE  VDl  »  : 


PRINT  DA  1 1  II  JUn  19di 

DATA  SAnEM  !  HI,  knl[  <  ;-l  l  I  I  bi:  L.  Min 

DATA  iWFhACINC  PERIOD:  5«  Mn. 

aLV.»  NU.AiUKF  ;  1  lipr'l-  K  1  tVi.1  ,  L-lliWLR  M  Vt  L 


N  o  .  (I  U 

VU1  r  ,:(r'F  ,  A 
6.205 


No  .  U 1 

n  mp  .mri.ii:  .  i 

0.0(1 


No  .  02 

I  FAR .  • .  I H  UC . 2 

0  .Oi  l 


Nc  .  C3 

DfcU  POINT  I 
4 . 8  1 5 


Nn  04 

Df  W  Pill  Nil; 
4.904 


Nc  .  05 

W  I  No  G;*»  I  D 1 
.»  14.’ 


Nc  .  Of. 

U  l  Nl)  •  p  r  r  1/2 

•.  Ilfs  i 


Nc  .  37 
Fi'tk  .  i’Hi  ; 
4.712 


No  .  I  3 

lill-fc  Ul  ICMP 
3.976 


‘  FKF  UUt  f 

1 . 8H 1 


Ha  .  12 
AC  VUi  TACt 
2  .  541I 


No.  I  "3  Mn  .  1  4 

MANJJAi  FLAG  il  RU  PI > 
0  .  mi  ;l  .  J  J  I 


SPARC  A 

!•  .  i)  .i  1 


‘if  AD  l  [i 
•J  .  J  j  l 


N(,  .  1  7 

vo.  r  pi  r 


,  i< 


»  DIGITAL  C'rlANNl  l.  RAW  DAI  A  vAVtRA(-E) 


E  bCARPMi  fU  DMA,  I  ltll>  GAi  I  BRAT  ION  AND  WIN.i  C“E£0  eSCA'rpm  NT  CU*Kl<  I  lij.i  • : 


N  o  .  1  No.-' 

AIR  TEMP  .  1  AIR  II  MP  ,.* 
Mil  I.'MTjU*  Mil  lP’-Ulu 


HI-WlnD  Nl  AH  Up  14  l  Nl>  i  Ani>  DtMli.U  I'PIFlAc 

H<  li.HI/ttNGIH  I*  A  IH  <  he  »er -.  *  iVulf-i  (Viit*1 

U.litT  90  J.JoU  -  U  .  i)5U 


Nl  ■  0'/ 
WIND  DIR 
4  .  VnL 


J  V 


«  SYSTEM  HOUSEKEEPING  PARAhl.  IF'RS 

MANUAL  FI  AG  i-kNOK  CniiNI  DA  i  A 
(N«  .scdii-o  ‘4c...i  jn»l  (rtv  . 

ii  :i  iro 


TP  ANSI  Alt  D 


( N  I  O  ENG1N!  I  K  IM.  UN i | 5 ; 

I  R»  I  DfV  VI  i|  1  HI  I  .  1>V  7>RU  PCI  .DEV  AC  vf  i  f  I  i  U<  AG  FRf.UFLUX 
o  .  )  . 0lGv »  f*(  N.- .  >  .  Cl-f.V)  (No  .  ;  .  Cl  2V  •  (No  jSv<  iNc.’TM:* 

i)  U  -J  I 


t.i.  VII.1ACI- 
■AV  . 

1  i .  4 


v  t>8 


*  iDl'JER  V»'l-  >4  ll.R  0:i.  TFURIV  Us  I  LAI  PAR  AM;  ItKS  tINilUDiNG  I  Hi  AM 'VI  CAi  .  AnI>  |  SiN.krMr  M  Cl.'HRi'  CT  IONS  )  TRANS;., Up  inIi'i  I  r«'  i  Ni  t.R  i  f'-‘.  l.N.IS: 


AIR  1 1  HP  .  t 
<L*  Is  1<js  > 
12  .  I  .8 


UInD  5RF  f  !>J  l.-E  W 
(Me ter /sec  »  (tel 
1  l  . ill  *1 . 


1 1  II  .p  .  -.1  Rut  .  I 
>  i  MM  .  «M 

NO  DATA 


U  J  wj>  DIP. 
i Deg . Tree 
3 13.7 


•Mi  1  I  u»  c  f  > 
mj.:;  j 


wo 

H  .5! 


i’UL  r  u.1  it  I-  P  r.l  fN  A;  K  TEhp 
a«i.Hr'  OfUii-.- 
13.617  .>?  3?' 


h I R  TEMP . J 
( r«»  i  •»  i  j., » 
T2.20U 


WIND  Gi'Ft  1)2 
(  net*/-  /  •  > 

l  U  V.’ 


r-i  w  f  i ini p 
•  l  els  i  •■‘.  • 

»J  .  6 » 


Tl  M  •  SlKtl..  .2 
‘Kel  . »M  2/3  • 
NO  DATA 


•  r:AU:OI  Ain)  MILRUMEIfUiaiCUMGAL  PARAMETER!-.: 


rm:  taig  i 

n!,L  ) 

<*17 


l«AV  i  Pr  S  .2 
Mi ;  !  .  ..rtr  I 
nii .  6C 


HEIGH  I,  zi 

(Meters) 

irt.33 


PUT  .  Tl  MP  .  | 
(Celsius) 
IP  3JS 


V  I R .  I E MP .  I 
•  Cel  s 1 1«*. ) 
n.  34n 


v.pnr.  H.MP .  I 
•  l'e  I  s  i  vs  > 
l  3  .  ’  .2H 


All'. .  HO.’ 1 1  D  .  I 
(Kipn'i 
8  .  J  .Hi  -  03 


Rl  l  H.JMI  D  .  I 
•  i'p.-i  pn  i  > 

7  8  .  (•  I 


S^El  .  HUMID. 

U.,/-..,  . 

A.8i  eC-(i3 


l  VAP.PR;’,.! 
(  Ml  1  l  I  r,4r  > 
I  J  .  0  I  9 


S.VAP  PPL. i.l  Rti-  I  Nil*  1 

(mil  lLdi- .  <  i  .  *m  2/3  > 

M  .  j  26  NO  Da  : 


SiEIl.HI,  72 
i Meter s i 

9 . 2  il 


Pin  .  IE  .il*  .  :> 
((>1  si  us  » 
l  .*  ;  VJ 


‘/IR  .  h  Hi*  .  2 
<  Cels i vt » 

13 . 374 


V.POT  .  I F jiP  .2 
cfelsi  i.s  i 
I  *  .  4i >5 


ADS.  lll.'M  ID.  2 
( K(;/n  '  > 
M.46''i  :T3 


Rf.l.  .  HI  M  1  D  .  2 
cP»*ri.  e.i  i  > 

V 8 . 63 


•‘.PC  C.  HUM  l  0.2 
(Kq/Krg  i 

6.LB*«r  -  j3 


VA!»  .PRES.2 
(  N j  l  1  l  n.ir  > 
1  I  .  I  Si) 


t. .  vaP  .  pkC  s .; 

(  M  .  I  1 1  D  d  r  ) 

14  .  ill.) 


klF.lNlMR  ’ 
(Kel.tM-2/3) 
Ml  DAT  A 


«  CDNlINUfl)  Bfl  U4 


RUN  NimliE  R 

MAR  I  fine 

M  AH  I  DA  1  £ 


7V  ip .09 07  TO 
9:  30  41;  PST 
V  ,U /  IV7V  (aAf 


MAKINF  ‘iURE’  A<  >  IAtiR 
NR l  MlCROMt  TUiWUi  0«'.T 
GAN  NT  rot  AS  1M  ANi> ,  CA| 


PRINT  DA  1 f :  II  JUM  1 9 JO 

DA  I A  *:AnPl  INI.  RAH.  (AIL  iHANNELS):  6/Mir. 

DATA  AVI  PAGING  PERIOD:  30  Min 

i.di-FNf  I  ATG'kt  :  i  - 1  ip°l‘  k  I  cVE  i.  ,  2  I  C.WER  I  LVk.l 


*  PROFILE  CAL  CHI  A I  LONS  RASE  D  ON  Al'OVF  OBiLRVl  D  AND  f  AI  til..  AT  1 1>  VAl  Ul  S  <  f»<l5 )  NGE  R  ,  1 973  i 


flu<  papamliip-i 

(  *■  Ut‘  ,  -  =  I>UWN» 


SCALING  PAVAMI  HRS 


E’Rt'l  II. L  SlUPES 

PARTIAL  DL1  IVAflVit,  •♦  =  INCR.UITH  He  1  GH  I  ' 


T.RAD  RICHARTiGON  NUMI'i  K 

(  »  Stable,  -  -Uns Hbl*) 
0018  AT  CMH 

Sr  Uni  TRIG  .If  AN  HF  I  GH  f 

(Merer)  l.HH  -  (  / 1  »  72  •  I /2 
2 . 9? 

7/L  A  I  GMH 
0 . 027 

// L  AT  1 1  MT  TtRT. 

0.021 

7/L  AT  71 
0  .  0  LI 

7/L  A I  / 2 
(l  .  0  |  9 

,11  m  I N  Mi  UKHIJV  IFNt.TH 

(Meter  ) 

4  M | 4E  02 


MUM.  N  run  Fl  UX 

(Nt /m2) 

-25'JF  Cl 

HU.iliH  I  r  FI  liX 
(Kq/sec  n«’» 

3. 0 Ur  -ii'. 

LAI  .HEAT  Fl  HX 
<  Ua  t  t« /«2  i 
7 . 4  .1  0 1 

‘.I  n  .HEAT  f  I  i«X 
(Ui 1 1 s/«2 ) 

- 1 . 82E  0 1 

SKf  ANT,  SOLAR  HI  AT  Fl  IJX 
( Wet  t*,/n2  > 

U.5SE  02 

TUTAI  HEAT  PUDGE  I  FLUX 
(Uiti s/m2 i 
-7.99C  I|.» 


E  R  It  I  I  LIN  Vi  I  0«  IT  T 
i Peter s  -  ser  ) 

4.G34E  01 

*-.(  AI  INI,  '.EM  I  .  Ilii.il) . 
c  k  q/Kq  > 

L.  .  3  <IF.  u:» 


St  A'  I W(,  pur  Tl  MP  . 
(Ke  l  v  it.  > 

3.  1V8F -02 


RHUGHNE  S'i  It  WITH 

<  re  '  *-r«  ) 

3.534;  (i  4 


DRA!.  TO:  i  .  AT  1 1  M-  Ti'fcS 
( I*  i  fieri?  i  on  l ess ) 

1  .  7SH.  ii  J 


r.l  N!  RAI  FukM  DN/D.*- 
I iNJ  N2)  1/1 E  nl 71/7?  )• 
(Z1«Z2-I  -.'I 

N  WIND  Gl*l  l  D  •  Mr  ‘  ec  I 
Z  SH£  l  Ct !  I  (Meters  I 

DUS  '07  -  9  Vrt  ii  2 


N  S!'f  C  HIM  J  D I  I  )  (X  q/%  q  > 
/  ME  1 GHI  >  Mel •  » 

DSH/PZ  -8.V2I  0b 


N  'PITT  .  TEMP  .  (Heli  in  ■ 
/•HEIGH!  (ileters  > 
DPT/D7-  5.351  05 


CFN,  R AI  FORM  N  Si  llM.= 

I  (  LnZ!  PG1  )-  (I  n  Z  £  -  P I  >  I  »  1/ 
I Nl -N2 I 

N-  WIND  SPEED  •  M/s«-c  < 
.’-HtICHT  ( M  >  Vert  Axis 
P5-.1-PSI1 

WS  Sl.OPl  ”  8  7.3;  -  Pi 

N-GPLl' -HU.HDl  T  t  (  K  g  /  K  q  > 
Z- Hi  I  GHT  (M»  Vert  A«i  •. 
F*M  -PS  12 

SH  S'LUPI  ;  -TOM.  04 

N  -  PUT  .  T  Lnl’  (Kelvin. 

?-  HE  If.".;  1 1  (  M  )  Ver  r  All-. 
PST  *Psl2 

I*  IK  si  L’PE  l.hVE  0! 

N*LnTtMi- .  SIRUC  .  ik  *M  2>3) 
.'-HEIGHT  (h)  Vrr  i  A*  . - 
PSI=NONl 

CT  2  SLLIi’E.  -  NO  DATA 


PSTI  AI  71 

pm  I  Ai  /;*-- 

PS  12  AT  /l^= 
PSI2  AT  /?- 


-0.179154 
0  .  089  «:»| 
-0 . 242100 
0 . 121380 


liUUI  N  RATIO 
<  n  .<  .»n  it-.) 
-0 .245 


■  r.l  Nr  RAC  CON  j  I  ANTS  : 


MISCELL  ANT  OU!"> 


VUN  KARHAN 
{.UNO  TAN  I 
( Nu  units) 
0 . 4 


GPAV/ f  A  I  I UN 
Af  CCt  FRAT  JIIN 
'•1/r*c  2) 
V.7V!.> 


PROF  II  f 
TUP  .  P  RAND  11. 
NUMH  R 

L  .  74 


PR !>f  II  F 
I  Ur  GLMrllDT 
NlMfo  R 
0  .  /4 


Mil  K 

!.!  N  HEAT 
I  RANG1  .  C  I  if  I 

0 . 921  -03 


PULK 

MMMHRr 
1  RANGE  . COE F  . 
I  J2E  -  03 


AIR  DENSITY 

( Kq .'n.\  > 

1  2294 


«  01  NT  RAl  NOT*  > : 

Acturdiy  Imitation  e*ree<le,t  fr.t  nv.isur  enes  t  of  Profile  Slope  and/or  Partial  De.“iva>. 
I.  jnp  it  tat  inn  p  *»*r  otr  »|  Dy  i  i.ser  turn  of: 


AIR  SP1  C1FIC  HE  AT 
<  lie  a  1  /Kq  Kel  > 

2 . 41  41  <E  02 


SHI  5 EE 2  •  ♦/  081  3  Pq/M| 


UATFR  l.AT  .  HEAT  VAP  . 
(Ural  .  /Kq  » 

5  .VH4  3E  ii  * i 


»  GUN  f  INUF  D  ON  Nl  XI  PACt 
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RUN  NUMBER  :  790S09Q93Q 

START  I  lit  .  VMO;  40  PHT 

START  DA  It :  V  M«v  iV/V  (DAY  129) 


MAR  INF  SURFACK  LAYER 
NRL  MICRUMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE i  U  JUN  198C 

DATA  SAMPLING  RATF.  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  3G  Mm 


ESTIMATED  MJCRDMfcJECJROI  OGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 

WIND  SPEED 

dew  point 

TEMP .STRUC. 

BAR .PRFS. 

BULK  Ul  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

( Cel sz  us) 

( MeT er/ser ) 

(Cels  mis) 

(Kel . *H -2/3) 

(Millibar) 

(Cel sius ) 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.195 

11-03 

8.58 

NO  DATA 

1 C 1 1 .51 

13.619 

-1 , 4?4 

-1 .326 

-0.231 

-  C*  133 

HEIGHT 

POT.7FHP. 

vir.  temp  . 

V. POT. TEMP . 

ABS . HUMID . 

R£L. HUMID. 

SPEC. HUMID. 

VAP .PRES  . 

S. VAP. PRES. 

ref . index 

(Meter s> 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percen t ) 

(Kg/Kq) 

(Millibars) 

(Mil] ibars  ) 

(Kel . nM-2/3) 

10.00 

12.293 

13.388 

13.486 

8.455E-03 

78 . 56 

6.875E-D3 

11 .135 

14,174 

NO  DATA 

BULK  AERODYNAMIC  CALCULATIONS  BASED 

ON  ABOVE  ESTIMATED  VAI  UES  AT 

TEN  METERS 

(FRIEHE  El  AL, 

1978)  : 

INFERRED 
SIABILI TV 


GRAD .RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 

0  .  033  AT  CMH 

GEOMETRIC  MFAN  HEIGHT 
(Meter)  CMH- ( 2 1 *ZP )  1  /? 
12.99 

Z/L  AT  GMH 
-0 . 041 

7/L  AT  10  METERS 
0  .  032 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-3. 162E  0? 


FLUX  PARAMETERS 
(♦“UP ,-«DOUN> 


MOMENTUM  FLUX 
(Nt/rt2> 

-a.03£-0t 

HUMIDITY  FLUX 
(Kg/sec  «2) 

4.82E-P5 

LAT.HFAT  FLUX 
(Wetts/nS) 

I  .  1  9E  02 

SIN.  ME  AT  FLUX 
(Watts/ *2) 

1 .92E  01 

SKY  AND  SOLAR  HEAT  FLUi 
(Ua  t  Ts/«2> 

-8 , 55E  02 

TOTAl  HEAT  BUDGET  FI.UX 
<Uatts/n2> 

-7.16E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec ) 

4 .063E-0I 

SCALING  SPEC. HUMID. 
(Kg/Kg  > 

-9.655E-05 

SC A l ING  POT .TEMP . 
(Kelvin) 

-3. B02E-02 

ROUGHNESS  LENCTH 
(Meters) 

2.365E-04 

DRAG  COEF . AT  10  METERS 
<Dinen%ionless) 

1 . 358E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Meter2/sec2 ) 

-1 . &51E-0 ) 

WITH  ABS.  HUM I D II Y 
(Merer  Kg/sec  «3> 
4.825E-55 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec  ) 

1 . 545E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/e3  > 

1 . 2298 

AIR  SPECIFIC  HEAT 
( I  Teal ./Kg  Kel  .  ) 
2.4149E  02 

WATER  L AT. HE AT  VA? . 
(ITcal ./Kg) 

5.9042C  05 

VAP , PRES .AT  UT  LEVEL 
(Mill ibar ) 

15.577 

ABS. HUMID. AT  UT  LEVEL 
( Kg/«3) 

1  . 177E-02 

BAR. PRES. AT  UT  LEVEL 
(Millibar) 

J  312.71 


BOWEN  RATIO 
(no  units) 

0 . 161 


MEASUREMENT  ERROR  ANAl  YSIS  OF  PARAMETERS  LISTED  IN  PERCENT  Me  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARE 

PROF  HE 

ERROR  VAI  IJFS 

and  bottom  row  are 

BUI  K  AERODYNAMIC  ERROR 

VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND 

ARE  ,*or- 

GRAD  RICH. 
NO. AT  CMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HtAT 

FLUX 

Sf  N.HfcAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAl  HEAT 
FLUX 

BOWFN  FRICTION 

RATIO  VELOCITY 

SCI. .SPEC 
HUMIDITY 

SCL .POT . 
TEMP  . 

ROUCH . 
LENGTH 

DRAG 

COEF 

B8% 

1U4X 

837. 

147* 

64% 

5% 

12% 

2127.  42% 

106% 

23% 

62% 

83% 

168% 

16B% 

46* 

40* 

96% 

5% 

7% 

136%  23% 

63% 

119% 

43% 

40% 

CONTINUED  6FJ  OW 

RUN  NUMBER : 
START  T IMF ; 
START  DATE: 

7V 050 90930 

9:30:40  PST 

9  May  197V  (DAY  129) 

MAR 

NRL 

SAN 

INE  SURFACE  LAYER 

M ICR OMETE UROLOGY 
NICOLAS  ISLAND,  CAI 

PRINT  DATE:  11  JUN  l  981. 

DATA  SAMPLING  RATF  (ALL  1  HANOI LS): 
DATA  AVERAGING  PERIOD.  3C  hm 

h/ Min 

COMPOSITE  PROFILE  AND  MU  K  AF  RUDY  NAM  I C  DfRlV*D  PARAMETER  VALUE  WFTChTED  AG  A  FUNCllGN  OF  THE  ABOVE  RF  SP«  f.  T  IVf.  «E  A‘.l  iREMF  N  t  ERRORS 
WITH  THE.  LOWER  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1  : 


9TAI:JI  nr 


CRAD. RICHARDSON  NUMBF  R 
(♦•^Stable,-1  Unstable) 

0  .00  I  1  0 . 0? i  A I  GMH 

GEOMETRIC  i*r  'N  HEIGHT 
(Meter  >  GMH- ( Z t »22 ) 1 /2 
12.7? 

Z/L  AT  QMH 

0.001  10.021 

7/L  AT  10  METFRS 
(*.00  1  (0.021 

MON  IN -OHJKHQV  LENGTH 
( Meter  s ) 

1 . 412E  04 


FLUX  PARAMETERS 
< ♦“UP,-»DOUN> 


HOMI  N IUM  FLUX 
<Nr/*2> 

-2. 231-01  [A.0E-02J 

HUMIDITY  FLUX 
(Kg/sec  n2> 

A . 44F -05  (8. OF  061 

LAT.HFAT  FI.UX 
(Wet  f s/n2) 

1.10E  02  C2P.  0C-*  01 1 

SIN. HEAT  FLUX 
<U^tts/n2) 

-  3 . 2 1 E  00  I.T.OE^OO) 

OK  Y  AND  SOLAR  MEAT  FlUX 
(Wdt  r s/rt?) 

- H.55E  02  12  .  UE  *01  1 

TOTAL  HF  AT  BUDGET  F  LUX 
(Wait  ./n  '.l ) 

-7.4M.  52  (3.01*01) 

BOWEN  RATIO 
(nn  units) 

0.002  TO, 08) 


SCALING  PARAMETERS 


FRICTION  VF1  OC1TY 
<  Meter  %/sec > 

4 . 249E-0 1  1 6 . OF -02  I 

SCALING  CPF  C .HUM  ID . 
(Kq/Kq) 

B.041F-05  I  3 . 01'  -  05 1 

SCALING  PUT. TEMP. 
(Kelvin) 

2.08PF-02  l 2 • 0E-02 1 

ROUGHNESS  LENGTH 
(Meter  > 

2. 866f -1:4  (  6  .  Ot  -  05  1 

PR  AC  CUFF  .  A I  II  W  TEN!* 
( Meter*. ) 

t  .  4  If  Hr  i*3  l  4.  (it  -  04  ( 


DIF  FERENC f  BFTWFFN  THF  PR  UF  1 1 E  AND  Bill  K  AERODYNAMIC  DFRIVrD  PARAMf  TlR  VAl.UtS  AS  COMPUTED  VIA  T  Hi  GIA'iPAVfi  D*  VIA  I  I  ON  F  R(1N  I.JTHlfc  TH 
ABOVE  WEIGHTED  COMPOSITE  VAI  UF  UR  .WASUR*  HFNT  UNCERTAINTY  VALUE  (WHICH  EV*R  AHLni.ulF  VALUE  IS  I  UR  1.1  R:  All  VAIUlS  ARE 
I  1STED  IN  PERCENT  DIFFFRFNCf  AND  ARE  -for-": 


GRAD, RICH. 
NO. AT  GMH 

1/ 1 

AT  10M 

MOMENTUM 

FI.UX 

L AT  HEAT 
FLUX 

St N. HEAT 
FI  UX 

SKY  RAD. 
f  LUX 

TOTAl  HfcAl 
Fl  UX 

BOWEN 

RATIO 

FRICT ION 
VI  1  Of  l »  Y 

SCi  bPC( 
♦tUHl  i‘I)  1 

SCi  .POT 
Hr*/. 

ROJ  :*( 

1  ENG  1  H 

DRAG 
(  Ml  V 

135% 

1  J5% 

13% 

24% 

594% 

07. 

6% 

260% 

6% 

28% 

2i' 4% 

22% 

14% 

1 


MARINE  SURFACE  LAYER  MICRUMfc TFOROt OCICAl  EXPERIMENT 

NAVAL  Rf .PARCH  LABORATORY 
AiMOSPHFRIC  PHYSICS  BRANCH 
MARINE  Alr.USPHFR  IC  RF  SFARLH  STATION 
SAN  NICOLAS  IS!  AND ,  CA1  IfORNIA 

*  *  «  •  rt  I  CROME Tl'OROLOGICAL  DATA  *  *  »  » 


RUN  NlJMbr 
til  ART  i  IP<E  : 
I  Nu  T I  lit.  ; 
MARI  i)Al  t  : 


9  m  '.ft9lU*L 
'  !l  :  1  :  U  P  ’-I 
IH  :3l  :  Iti  PS! 
v  it  iy  19V'/  t  DAY  i:*9> 


PRINT  DATE :  11  JUN  198D 

DATA  SAMP  i  1  NC.  RATE  (ALL  CHANNEI  S) :  6/Min 

DATA  AVERAGING  PERIOD:  30  Mir. 

KONFNCI  A1URE;  1-HPPFR  LEVtl  ,  2=LOWER  IFVEL 


A.Mtl  Lii;  LUHNNi  I  RAM  DA  T A  (AVl  KAG1  VDi  I: 


111.  .  Ml 


.A 


Me.  1/1  No  .  02  No.  OX 

tpmp  . strhi:  .  i  ii:.hp . ‘.I Ri.'L  .  ?  w  poinii 

('.001  E.lfcl  *1.844 


NO  .  0  4 

Dr  W  POINT  ? 
4  •  V?4 


No  .  OS 

WIND  SPEED  1 
5.765 


No  .  ON 

WIND  L.PKTD2 
5 . 563 


Nc  .  G7 

BAR .PRES. 2 
4  726 


Nc  .  08 
SKY  RAD . 
6 . 53i 


r.  ..  i  1  ho  .  12 

AL  IVtQUinCY  AC  VO!  lAl.t 
.4  .  F.F54  2.54(1 


N't  .  13  N  a  .  1  4 

nANHAi  flat;  /»  ru  rei'. 
n .  j  !i  i  (i ,  j  u  i 


Wt. .  15 
StARF  A 

o .  0  a  i 


No  .  I  6 
SPAR  F  B 
0  -  J  0  I 


NO  .  17 

Vdl.  T  .  REF  .  B 
6.205 


U  ■  < 


<AVi  k  At-F  )  : 


rSiAKPhiN!  DATA,  FITLD  LAI  IbRAT  10.N  AND  WIND 


LSCARPMlnT  CORFFCT IONS : 


niR  U  rt: 
1 4.i  i:-. 


UPWIND  Ni  OK  I  IP  W  l  Hi)  I  •'.nd  DPHfAL 
I.r  r.,!l  I .-  Ll  NC  I  H  I'AiHmoip:  •,)  (Volts* 
J  .  IH  t  I  16  •«  .  OflA 


LP-FCAI 
<  Vc  1 1  «. ) 
0  .  O’.i) 


WUiH:«l.  WS1FC 

H'cliw)  (Cceff.) 

0.0  (III  0.992 


Nc  .  09 
WIND  DIR. 
4.983 


WS2EC 
(  Ccef  f  .  ) 
0 . 952 


lull  Hi  i.J^t  KF  LPi  Nf.  PAR  AMI  TENS  frtANU;  ATfU  INTO  FNUNilRINC.  UNITS: 


S.tM  i  I  r.l-  I  rfl.Uk  l.i.lINT  DAtA  PACE 
'  i'  r  m  a>-  *  fit-  >ii  dii  '  >  (Mr.  ■  dii  •  i 

t  IA0 


•;i!l  J  .KF  F  .  Ll  V  VII  I  •  RF  I  .  D*  V  /FRO  RF  T  .  DF  V 
At  flu  .  >  .  CC5VI  B<Nc  .  >  .  0  CSV  t  <No.).OL2V/ 

!l  0  :i 


AC  Vfill.FLIJX  AC  F RKQ. FLUX 
(  N«:  .  >5V)  (  No  .  >  1  H7  > 

0  3 


AC  VOLTAGE 
(VAC  ) 

115.4 


AC  FREQUENCY 
(Hz  ) 

59 . 88 


i>'  k‘.  I  r.  •  ItORH  ITLICAJ  FAR  AMI  I  ERG  (INCTUOINC  THF  ABOVE  CAI  .  AND  ESCARPMF  N  T  CORRECTIONS)  1RANSLATED  INTO  ENGINEERING  UNITS: 


k  i  i  ,  -r  .  i 

W  •  nt)  SPFl  ;.*l 

Ul  W  Pfl  1 N 1  1 

. F  hi1  IIRI.IC.1 

t*l  .i  t  •  < 

■  fi-1  er/vei  > 

<1.01  Vi  i:  •-» 

( K  e i  .  xrt  -2/3  > 

'  ■  .  i  v  ; 

t  I  .  09 

8.6? 

Mi  LATA 

«  '.  r  rt 

w  i  nD  S:'Ff  »>2 

Dl  U  PUINT2 

Tl  MP.  STRUG.  2 

»•  t  •• .  ■•«.  .• 

•  r.v  i  «*.  /  ■  rt'  > 

<IVl«.  t  ns/ 

<  hel  .  *M-?/3> 

2.243 

1  l  .  39 

IS.  7? 

NO  DATA 

(V.liMF.  I.D  .ilLRl.  L  Ici'RCi  OLlfAL  PARAMETERS: 


H.  »>.•»!  , 

,'l  PUT.fEM.'.l 

VIR  .  IEMP . I 

V.  PUT. TEMP 

.  1  ABS. HUMID 

•  rtf  i  -  r 

)  uhIsiJ'.I 

(<  el  4i  us) 

(Celsius) 

<Kg/«3> 

i  a  is 

l,».  j/i 

1  i .  3. i7 

13.569 

8.469F-C3 

hi  Thill  , 

/2  pin  .  ii  HP .  :• 

VIR  .  IFMH  .? 

V  .PUT . TFMP 

,2  ABS .HUMID 

t  Me  t . ft  * 

>  <  E.e  1  iiir>i 

<  Lei  vi  ii’!. ) 

(Cel&ius  > 

TKn/n3/ 

9  .  1) 

1  .  .  ••  3 

13 . 447 

l 3 . 537 

8.53UE-03 

WIND  DIR . 

( Deg . T  r ue ) 
314.4 

PAR  PRLS. J 
t  M 3 1 i lbdr  ) 

1 J1 b .71 

SKY  RAD. 

(Wat  t/fi2 ) 

-9 . 1  IE  02 

BULK  WT  TEMP 
(Celsius) 

1 3.647 

MEAN  AIR  TEMP 
(Kelvin ) 

265 . 378 

Y  lOt  TAfiLE 
(Meier  MSL) 

0 . 05 

BAR .PRES. 2 
(Mi 11 lbdr) 
1011 .81 

REL .HUMID . 1 
(Percent ) 

78 . 75 

5PFC .HUMID. 1 
(Kg/Kg  ) 

6.892E-0J 

VAP  PRES, 1 
<  ililnbar  ) 
11.15? 

S. VAP .PRES, 1 
(Mi  1  1 1 6 a r  ) 
14.161 

REE.  INDEX  1 
CKel . KM-  2/3) 
NO  DATA 

Rt  L . HUM i 0 . 2 
(Percent ) 

79.  (17 

CBS C .HUM  ID. 2 
(Kg/Kg  > 
6.94PE- D3 

VAP  PRES. 2 
(Millibar) 
11.245 

S . VAP .PRES. 2 
(Ml  1 1  ltiar  ) 

1  4  .22.3 

REF.INDfX  2 
<  Ke 1 . »h-2/3) 
NO  DATA 

O  in  I  IN Ji  0 


sr i  oj 


RUN  NUMII  R:  VJjJV  I  00(1 

•J.  h'<  I  Mrt.i :  10  ;  1  :  0  PST 

MARI  DAU  :  v  May  1979  (Day  129) 


MARINE  t.URFACif  LAYER 
NRI  MlCRtlME  TFUROl  PnY 
SAN  NT  GUI  AS  1  SI  AND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPI  ING  RA1E  (ALL  CHANNEI  S)  :  fc/Mm 

DATA  AVERAGING  PERIOD:  30  Min 

NOMFNCl  ATURF:  1-UPPER  LFVEl  ,  2*1  OUER  LEVEL 


■  Jr  ILL  L  Ai  Cl H  A  T i ONS  BASED  ON  ABOVE  OBSERVED  AND  CAI  CUT  ATFD  VAI  UFS  (  BLISINGFR  ,  1 973 )  : 


mai  ii  irr 

FLUX  PARAMETFicj 
( »-UP , --DOWN ) 

SCALINC  PAkAMF 1 ERS 

PARTIAL  DERIVATIVES 

PROFILE  SLOPES 
(♦=INCR.W1TH  HEIGHT) 

l.RAD.R  T CHAR 0 CON  NUMBER 

MHrtfNIUrt  FLUX 

FRICTION  VELOCITY 

CENTRAL  FORM : DN/DZ= 

GENF.RAI  FORM:  N  Sl  OPE«= 

<  *-'■>  i  dh  l  e  ,  Hrr.  'able  » 

(Nt/«2> 

CMeter%/ser ) 

[ <N1-N2>)/Cl  n( Z1/Z2)* 

l <LnZl-PSI)-(LnZ2-PSI)’/ 

C  .  U24  A  r  GMH 

-1  .5OF-0  t 

3.534F-01 

<Zt«Z2)l/21 

[N1-N2J 

LF  ijiir  TkIC  .IF  AN  FiF  11  HI 

mill  lot  i  y  n  ux 

f.CAl  ING  SPLC.HUMD. 

N  -  WIND  SPFED  (il/sec) 

N  WIND  SPEED  (M/5ec ) 

■Meter)  CMrt* ( l 1 »Z? / 1 /? 

(Kq/str  m?) 

<  Kg/K  q  > 

Z^HEICHT  (Meters) 

Z=F>“ IGHT  (M)  Vert.A*i» 

12.79 

2.25E-K5 

-5. 096E-')  5 

DWS/DZ*  8.06E-J2 

PSI=?SII 

WS  SLOPE 1  .  121  00 

7/L  AT  CMH 

LAT  .HEAT  FI  IIX 

(I  .  035 

(Watt  s/«2 ) 

ai  ING  per .  temp  . 

N=SPFC. HUMIDITY  <Kq/Kq) 

N^SPEC. HUMIDITY  <Kq/Kq) 

5  5,  >C  01 

( Ke Ivin) 

Z  HEIGHT  (Meters) 

7-HE1CHT  <M>  Ver t .Axis 

//L  AT  It.  MF  rtRS 

2 . 563E-02 

DSH/DZ*  -8.921  -06 

PSI=PST2 

0  .  027 

f.F  N  .HEAT  F  1  MX 

*>H  LLUPE^  -1.06F.  04 

tWa  t  t-i/rt2) 

//L  AI  Zl 

- 1  .  1 4E  0  1 

ROUGHNESS  LENGTH 

N*POT . TEMP . (Kelvin) 

N=POT . TEMP . (Kelvin  > 

II  .11  vO 

(Meters) 

Z-HEIGH1  (Meters) 

Z=  HE IGHT  (M>  Vert  , A*is 

SKY  AND  SUlAR  H<  AT  FLUX 

1 .523L-04 

DPT/DZ*  4.49C-03 

PSI*PSI? 

Z/l.  AT  72 

i  Wat  t */«.») 

PTK  SL  OPE=  2.1  IE  01 

0  .  025 

9.111  02 

DRAG  COEF .  AT  10  HI YERS 

N-LnTEMP .STRUC . (KkM-2/3) 

MIiNIN-OMJKF.UV  IFN(.(H 

IllTAI  LEA  1  BUDGF  1  FLUX 

(1)i  nensionlp-,  r) 

Z'HEIGHT  <  M  >  Vert  .A«\s 

<  Me  t  er  ^  > 

(Wat  t«,/n?i 

1  .  231 1  ii.' 

PSI«NONF 

3 . 67 4E  0? 

-8.67L  (1? 

CT2  SLOPE  *  NO  DATA 

PSfl  AT  Z1 =  0.234745 

HUW!  N  RAI  10 

Pbtl  AT  /?•  (1,11769? 

(no  uniti) 

P  .12  Af  /In  c  .  3  172. -3 

-0 .206 

PST.V  AT  /:=  Tl.  159  0  43 

)  Ct  h.  2A1  LIJNS  !  ANT’. : 

Vli  i  K  AR  MAN  |  AT  ION  PRIJFIIF 

PROF  l  i  l 

BUI  K 

BULK 

MISCELLANEOUS 

C'l.viTANI  AY  CF  1  I  RA  1  ION  T UK  .  P k AND I L 

T UK  SCHMIDT 

SI  N  HLAT 

MOISTURE 

AIR  DENSITY 

(Ho  o.ll  tsl  <  ii/srt  .*)  NlMpFR 

M  MPFR 

TRAN':'  LUFF. 

■\  RANSF  .COFF  . 

(Kq/n.3) 

(J  .  4  V  79  ,'f  0.74 

(i  .  74 

0 . 9?F  •  03 

t  . 32F-03 

1  2295 

•  '  l  NCRAI  NOYt  ,  ; 

At  t  i,i  it  y  1  i f* i  t  a  1 1  on  eireeiled  f  nr  ne*«.ur  pnen  t  of 

Profile  SI  ope 

and/or  Partial  Derivatiwe 

AIM  SPFC1F1C  HEAT 
( I  Teal . /Kg  Kel  . ) 

l  .m|.  ii  i  at  i  :•  i.  e«  >•(  utetl  by  insertion 

Shi  5M2  •/  .081  •  3  Kq/Ktj. 

of  : 

2.41 49F  02 

WATER  LAT. HEAT  VAP. 

(ITcal./Kg) 
5  VMQE  «S 


i.r  iff  I  {NULL  ON  Nf  X  t  PACE 


472 


RUN  NUrt&FK  ;  7vOSb910(iL  MAR  i  Nt  SURF  AO  LAYER 

START  T  IMF  ;  id;  1:  D  PSI  NRL  MICROiiETEOROLOGY 

START  DATE:  V  May  1979  i DAY  129)  SAN  NICOLAS  ISLAND,  CAL 

ft  LsM.iAlLb  rtlCKOiiF.T  F  UROLOGICAL  PARAMETERS  AT  TFN  METERS: 


PRINT  DATE :  11  JUN  193C 

DATA  SAMPLING  RATE  <  ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Mm 


AIR  TEMP. 
(Oimu%> 
12.237 


U J  NO  SPEED  DC W  POIN1 
<  Me ter /sec  )  (Cel  s  t  us ) 
1C. 46  B.7I 


TtMP .SIRUC. 
(Kel - kM-2/3) 
NO  DATA 


BAR  .  PRFS. 
(Millibar) 
1011 .71 


BUI  K  WT  Tt  MP 
(Celsius)  ’ 
13,647 


AIR-WT  TEMP 
(Kelvin  > 
-1.411 


POT-WT  TEMP 

(Kelvin) 

-1.313 


VIR-WT  TEMP 
(Kelvin) 

-li  .207 


V.PDT-UT  TEMP 
(Kel  vin ) 

-0. 1C9 


HEIGHT 
(Meter  s ) 
10.00 


PUT .IF  MP . 

VIR.TthP. 

V  .  POT  .  TF.Mp  . 

ABS. HUMID. 

RFL.HUrtID. 

SPEC . HUMID . 

VAP  PRES . 

S . VAP  PRES. 

REF . INDEX 

(Celsius ) 

<  Ce 1 s i u  s ) 

(Celsius) 

(Kq/n3) 

(Percent ) 

(Kq/Kq  > 

(Mi  1 libars) 

(Mj 1 libars ) 

(Kel - kM-2/3) 

1 2 . 335 

13.440 

1 3 . 538 

B.530E  03 

79.03 

6. 936E-03 

11.235 

14.216 

NO  DATA 

*  BUI  K  AEkuDYNAMIC  CAL  CUI  AT  IONS  BASt  D  ON  ABOVE  ESTIMATED  VAI  UES  AT  TEN  METERS  (FRIEHL  ET  AL,197B>: 


INFERRED 
STABR  TTY 


F 1. 1 1 X  PARAMFTFRS 
<  *=0? ,-=DOyN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE  MISCELLANEOUS 


CM  AD. RICHARDSON  NUMBER 
( +  -S  table, --Unstab 1 e ) 
-0.039  AT  CMH 

GEOMETRIC  MEAN  HF IUHT 
i  Meter)  CMH=*<  ZT  *72)  1  /? 
12.99 

2/1  AT  CMH 
-0  . 

7/L  AT  10  METF'RS 
-0.037 

HONIN  ' OBUKHOV  uENGTH 
(Meters) 

-2.729E  02 


MOMENTUM  FLUX 
(Nt/ii2) 

-1  .77F-01 

HUMIDITY  FI.UX 
<Kq/sec  n2) 

4.50E-D5 

LAT .H-At  FLUX 
<Udtt*/«*2> 

1.11E  02 

SEN. HEAT  FLUX 
<U.itts/r»2> 

1  ■  8?F  01 

SKY  AND  SOLAR  HI  AT  FLUX 
(Uutts/eC) 

-9.11E  02 

TOTAL  HEAT  BUDGET  Fl  HX 
(Watts/r»2) 

-7.92F.  02 


FRICTION  Vt  LOCITY 
(Meters/sec ) 

3.799E-01 

SCALING  SPtC. HUMID. 
(Kg/Kg) 

-9.641E-05 

SCAI  INC  POT  .  TEMP  . 
(Kelvin) 

-3.85TE-02 

ROUGHNESS  LENCTH 
(Meters) 

1 .P70E-04 

DRAG  COEF.AT  10  METERS 
(l)inensionless) 

1 .320E-03 


WITH  LONC.  VELOCITY 
( Met  er P/ser 2 ) 

-1  .  443fc>01 

WITH  APS,  HUMIDITY 
(Meter  Kg/ sec  «-3» 

4 .SD4E-0S 

WITH  POT .TEMPERATURE 
( Meter  Kel , /sec  ) 

1 . 4S3F -02 


AIR  DENSITY 
(Kq/n'T  ) 

1  .2298 

AIR  SPECIFIC  HEAT 
( ITcal  ./Kg  Kel . > 
2.4150E  02 

WATLR  LAT, HEAT  VAP . 
(ITcal. /Kq) 

5.9039E  05 

VAP .PRES. AT  WT  LEVEL 
(Mill  ibar  > 

15.610 

ABS. HUMID. AT  UI  LEVEL 
(Kq/n3) 

1  . 179E-02 

BAR  .PRE:S.  AT  UT  LEVEL 
(hi llibar ) 

1012.91 


BOWEN  RATIO 
(no  unit* > 

U  .  163 


ft  MfAr.-JREMINI  LKROR  ANALYSIS  OF  PARAMETERS  LJSTFD  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 


TOP  ROW  ARF  PROFILE  FRROR  VALUES  AND  BOTTOM  RUN  ARE  BUI  K  AFRQDYNAMIC  FRROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  Snr 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

A 1  1  OH 

MOMF  NTUM 
FLUX 

LAT. HEAT 
FI.UX 

SfN.HEAT 
Fl  UX 

SKY  RAD. 
FI.UX 

TOT  At  HFAT 
FLUX 

BCjUCi v 
RATIO 

FRICTION 

VELOCITY 

SCI . SPEC 
HUMIDITY 

SCL.POT . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

103X 

127/. 

987. 

1567. 

76X 

5X 

107. 

23  3X 

49X 

10  7X 

27X 

69X 

98X 

U-8X 

16HX 

46  X 

4  OX 

96X 

5X 

6X 

1367. 

23X 

63X 

1  19X 

43X 

40X 

ft  COnf  INUCD  BLI  OW 


KIJ.'<  NJfifii’K 
bT«R  T  T  IMF 
START  DA  It 


7Vilb09l006 
10:  1  :  3  PT>  1 
S'*  May  1979  (DAY  129) 


MmRINF  SURFACE  LAYER 
NRL  MICROMETF UROLOGY 
SAN  NICOLAS  ISI  AND ,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD'  30  Min 


*  COMPOSITE  PROF  Ii  F.  AND  ELI  K  AERODYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  AIDE'  RESPECTIVE  MEASOREMFNT  ERRORS 
WITH  THC  LOWER  LIMIT  O.  THE  CORRESPONDING  Ml  ASUREMANT  UNCERTAINTY  INDICATED  IN  [  1: 


FLUX  PARAME1 T KS 

< ♦=UP , -  =  DOWN >  SCAI  INC  PARAMETERS 


GRAD  .  R  LCHARDM1N  NUMBER 
( *- S  t  rtb Ip,  -Unstable) 
ll.  00  0  10.071  A I  GMH 

M  uflURTC  MF  AN  HEIGHT 
(Meter)  CMH-1  <  Z1  *72)  1/2 
1 2  .  W 

//L  AT  CMH 
).3:».|  (U.iiPI 

//L  HI  10  ME  IFRS 
•ti.Ul»0  Mj  071 

MON  J  N  -OB«J.»  HUV  LENGTH 
( Meters ) 

-  3 . 47 1 F  0  4 


MOMENTUM  FUIX 
(N  r/r»2) 

-l.7ifc.-01  IT*.  OF  -02  I 

HUMIDITY  FUIX 
(Krj/v.ec  m2) 

4 . fl  4fc -  05  I8.3E-06] 

LAT. ME AT  FLUX 
(Wat  t»./M2 ) 

9.97E  01  12.  OEM)  1  ] 

SfN.HIAT  FLUX 
(Wat  t «./«?> 

1.69F  Of.  1 3  .  OF.  ♦01}  1 

SKY  AND  SUI  AB  Hi  AT  FLUX 

(Wa  »  t>,/M2) 

9. 1  IE  C2  I  2 . GE*0 1  | 

MJTAL  HEAT  BUDGET  F  i  UX 
l  Watt  j/M.’ ) 

H.  I5|"  Q?  1  3. 01  ♦  0  |  | 

FifJWfN  RATIO 
(«••»  vn»  f  ■>  > 

0.027  I0.0H1 


FRICTION  VI  LOCITY 
( Meter s/sec  > 

3.730E-01  16  0E  02 1 

SCALING  SPFt.  .HUMID. 
(Kg/Kq) 

7.957T.-05  I3.tU.051 

SCALING  POT.  TEMP  . 
(Kelvin) 

1.3641  -02  12. 01  -02  J 

RnUGHNLSs  LENGTH 
(Meters) 

1.737E-04  I6.0E-U5) 

DRAG  GULF  .AT  10  MfTERS 
(r.eier  •.) 

l  .  2V»I  - «. %  (  4  .  OF  -  04  1 


DHFFRfNlP  BE  TW.EN  T  Hi  PRI1F  II  F  AND  HUl  K  A1  RODYNAM I C  DfRTVCD  PAR  AMI-  H  R  VALUit;  AS  COMPUTE  D  VTA  THI  SIANDARD  DEV1A11UN  FROM  EITHER  THE 
ABliVh  WF  Mill  D  COHPIVjlir  VAI  UF  UR  HF ALHRI  rt» NT  UN(  FR1AINTY  VAI  hi  (WHICH  *  VCR  ARGUIUIF  VAI  UF,  IS  l  ARf-l  R  )  .  ALL  VALUES  ARE 
I  !5TH>  (A  PCfti't  \T  D/FFlRf.Nrr  AND  ARf  “#ar 

(.RAO  RU;n.  /  f\  MUMINllIM  I  A  T  .  HI  A  *  SfN.HIAT  St>  Y  RAD  MI1AL  HF  A  T  BOWEN  FRICTION  SCI. SPEC  SCi.PlIT.  ROUGH.  DRAG 

rO.AT  CMH  AT  1 0M  »  I  IIX  MUX  MMX  MUX  f  I  IIK  RATIO  VMOCITY  HUMIDITY  TFMP.  LENGTH  CUEF. 


6%  49  re. 


3X 


*L‘X  189X  1  OX 


41 


•  (NO  OF  DATA  RUN 


47  3 


MARINE  SURFACE  LAVER  MICROfifc*  fEOROLOCICAL  EXPERIMENT 

NAVAL  RFSEAkCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RFSFARI.H  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

»  *  •  *  MICROMETEOROl  OCICAL  DATA  •  «  «  * 


RUN  NUMBER : 

790309 1 030 

PRINT  DATE: 

11  JUN  193C 

START  TIME: 

10:31:20  PS I 

DATA  SAMPLING  RATC  (ALL  - 

MANNTLS):  6/Mjn 

END  TIME: 

11:  1:30  PST 

DATA  AVERAGING  PERIOD:  31 

M  >  n 

START  DATE: 

9  May  1979 

(DAY  129) 

NUML  NLl AT  URL ; 

l-UPPtR  LfcVli  ,  iMOWtk  L.-VEL 

« 

ANALOC  CHANNEL  RAW  DATA 

(AVERAGE  VDC) 

. 

No  .  00 

No  .  01 

No  .  02 

Nc  .  03 

No  .04 

He  .  03 

Nc  .  06 

Nc ■ 07  Ni, 08 

VOLT.RFF.A 

TFMP.STRUC. 

1  TEMP.SrRUC. 

2  DEW  POINT l 

DKW  POINT? 

W InV  3 PE* 01 

WIND  Sr Ft  D? 

BAR,  PRES.  2  '-»s  i  Xni) 

6.205 

0.001 

0.001 

4 . 877 

4.961 

6.081 

5  U?  1 

4.729  6. 8.'? 

No  .  1  0 

No.  11 

No .  12 

No  .  13 

No  .  1  4 

No.  13 

No  .  I  6 

No  .  17 

BULK  ur  TEMP 

AC  FREQUENCY  AC  VOl  TAGF 

MANUAL  FLAG 

7ERO  KFf  . 

SPARE  A 

SPAR1-  B 

VOL  T . Rf r  .  B 

4. 019 

3.914 

2.540 

1)  .  001 

9 . 301 

ii  .  i)  i)  l 

0  .  0  J  1 

6  .  ?J5 

* 

D COITAL  CHANNEL  RAW  DATA 

( AVERAGE >: 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED  E 

S’lARFMF N  1  COkRT  LT  1UN8 

No  .  1 

No .  2 

UPWIND  NEAR 

UPWIND  LAND 

DF 1 P  CAI 

DPl'FCAl 

W  :  l-F  1  Al  WMI  1 

AIR  TEMP . 1 

AIR  TEMP. 2 

HFIGHT/LENCTH 

PATHlMwters ) 

( Vo  1 1  » 

(Vt 1 t« ) 

i  V  l  i  t  s  )  < « L  c  e  •  f  . 

1411  122122 

1421  1 ?2792 

0.183 

1 13 

-0.008 

-  0  . 1)50 

.  d  i  j  »  .  7  v.* 

ft 

SYSTEM  HOUSEKEEPING  PARAMETERS  TKANSL 

ATED  INTO  ENGINEERING  UNITS: 

MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT  .RFr  .  DP V 

VnLT.kFr.DFV 

ZERO  RFF . DEV 

AC  VOLT. FLUX 

AC  PkKI.FluX  AC  VOLT# 

(No . scans) 

(Nc . scans  > 

(No . scans) 

A ( No . > .C05V) 

B( No . > .005V) 

(No  .  >  .  li02V) 

(No . >3V ) 

<  N  c .  > l H  t )  <  VAL > 

1) 

0 

180 

0 

0 

0 

l) 

J  115.4 

*  OBSERVED  MICROMFTEOROL  OCICAL  PARAMETERS  (INCLUDING  T  Hr  ABOVE  CAI  .  AND  FSCARPMf  NT  CORRECTIONS*  TRAN  jL  A  f  E  L'  IN  10  tr.UlNi 


N ii  . 

WIND 
4  y. 


Cc«»H  .  i 
J  .  VO  I? 


i.\  FkEOo.Ni.  I 


LK  |Ni'  UMT. 


AIR  TEMP. 1 
(Celsius > 

1  ?  .  2 1 2 

AIR  TEMP. 2 
( Celsius) 
12.279 

*  CALCUI  ATED 


WIND  SPEED 1 
(Me ter /sec ) 
11.70 

WIND  SPEED? 
(Me Ter /sec  > 
10.84 


DEW  POINT 1 
(Celsius) 
8.81 

DF.U  POINT? 
( Cels l us  ) 
8. 90 


11-hP.SIfiUC. i 
(Kel . *M  2/3) 
NO  DATA 

TEMP .STRUC.2 
(Kel . iM-2/3> 
NO  DATA 


M I CR  l  JHET  E  OR  OL0U I C  AL  P  AR  AME  T  E  R  S : 


WIND  DIR . 

<  Deg .True) 
113.2 

TIDE  TABLE 
(Meter  riSL ) 
-0  .  07 


PAR  .rwrs.  1 

(Millibar > 

1310.77 

PAR -PRES- 2 
(Millil>.*r  > 
ten  .87 


!,K Y  RAD. 
(Wat t/n? i 

9. tit  32 


feu;  r-  ur  nr.p  m»n  a:r  t:.mp 
(Cel--».  .)  (ceivi-w 
i  , fct- t  :-hs.4'„ 


HEIGHT,  Z1 

(Meters) 

10.35 


POT. TEMP . 1 

(Celsius) 

12.39? 


VIR , TEMP . 1 
(Celsius) 

1 3 . 4?4 


V. PUT. TEMP . 1 

(Celsius) 

13.604 


APS. HUMID. 1 
( Kg/r>3 ) 

8 . 583E -b3 


RF 1 .HUMID. 1 
(Percent  ) 
79.71 


SPEC  .HUMID.  1 
<Kq/Kq) 

6 . 98 jF-03 


VAR  PRFG. I 
(Millibar  ) 
11.303 


S. .PRES. l  PLF . INDEX  1 
'Hi  llibtir)  (Kei.xM  ?/ii 

14  lOu  NO  DATA 


HEIGHT,  Z2 
(Meters) 
?.?0 


PuT.TtMP.? 

(Celsius) 

12.369 


VIR  .  TFMP .2 

(Celsius) 

13.502 


V.PUT .TFMP. 2 
(Celsius) 

1 3 . 573 


APS. HUNT D  .2 

(Kg/n3) 

8.667F>03 


RFL .HUMID. 2 
(Percent ) 
80.08 


SPEC. HUMID. 2 
(Kq/Kq) 

7.  OsiiF-03 


VAP  .  PRES  . 
(Millibar) 
II  .417 


Ii  .VAP  .  DrtCS  ? 
(Mill i bar  ) 
i  4  .  FI  0 


kEF  INF'I  /  .* 
'Kel  *M-2/3> 
NO  TATA 


*  CONTINUED  BELOW 


RUN  NUMBER: 

7905091030 

MARINE  SDR  FACT-. 

LAYER 

START 

T1MF : 

10:31 : 20  PST 

NWl 

MICROMETFORO:  OCY 

START 

DATE: 

9  May  1979  (DAY  129) 

SAN 

NICOLAS  IM 

AND, 

PRINT  DA1E:  l  l  JUN  1?0(. 

DA  I A  SAMPLING  RATE  (All  f.HANNfc  l  •>  >  :  6/Min 

DATA  AVERACINC  PER  TfJD  :  3 r  Min 

NOME  NCI  A  HIRE  :  IMlPPFR  LEVEL,  2- LONER  LEVEL 


»  PROFILE  CALCUI  AT IONS  BASED  ON  ABOVE  QBSERVe  0  AND  CAI  CULATE p  VAl  Ur  S  (BUSINCER , 1973) : 


STAKII  IT Y 


GRAD. RICHARDSON  NUMBER 

( »-S table, --Unstable) 
0.009  AT  CMH 

GEOMETRIC  Mr  AN  Hr  I GO I 

(Meter)  CMH«(Z1*Z2) 1/2 
12.9? 

//L  AT  GMH 
0.013 

Z/L  AT  10  MFTER5 

0.010 

Z/l  AT  Zt 
0.01? 

Z/L  AT  Z? 

0 .009 

MON  I N -  OBUKHOV  I  FNGIH 

( Meters ) 

9.727E  02 

PS  1 1  AT  /)=  -C. 008666 

PSI1  AT  IV  *  -0, 044454 

PSI2  AT  ZI«  0. 1 19819 

PSI2  AT  '2-  0.360073 


FLUX  PARAMETER*? 
(♦*UP,-*l>OWN> 


MOliFNTUM  FLUX 
(Nt/n2> 

-2.661  -01 

HUMIDITY  FLUX 
(Kq/sec  m?> 

3.30F-03 

LAT.HF.AT  FLUX 
(Wat  f s/m2 i 
8.1  *»E  01 

C.FN.HEAT  FI  I IX 
<Uat  ts/n2) 

-9.43F.  00 

SKY  AND  SOLAR  HEAT  Fl  UX 
< Wat  ts/n?) 

9. 5 If.  02 

TOT Al  HFAT  BUDl.LT  FLUX 
(Watt  »./«2 ) 

-8.79F  02 

BTIWFN  RATIO 
Inn  units) 

-0  .  I  IP. 


SCALING  PARAMF  TfcRS 


FRICTION  VT  LOCI T Y 
(Meters /sec ) 
4.652F- 01 

SCALING  SPEC .HUMO. 
CKq/Kg ) 

-5.7fe4£-05 


SCALING  POT.  TCMP . 
(Kelvin) 

1  •  630E-02 


RDUCHNFSS  LENGTH 
( Met  ers) 
3.7/0E-04 


DRAG  COcF .  AT  It  MULRS 
<  Omens  ion  le-.  .) 
t  .  8Su>  l>3 


PARTIAL  Di.  Kl VAT  IVES 


GENERAL  FORM : DN/DZ= 

I (N1  N2)l/ll  n(71/Z2>« 
<Z1«Z2> 1/21 

N-UIND  SPEED  (M/sec) 
Z*H£TCHT  (Meters) 
DUS/DZ=  9.520  02 


N’ SPEC. MUST D TTY  (Kq/Kg> 
Z- HEIGHT  (Meters) 
DSH/D.-*  >8. 91*1-06 


N^POT .TEMP . (Kelvin) 
/-  HI  1 1  .HI  (Meters) 
PPT/DZ-  2.521-0  3 


PkDF  I L  E  SLOPES 
(♦*INCk  WITH  HEIGHT) 


GENERAL  FORM:  ' N ' St  OPE  * 
KlnZl-PSl  )-<LnZ2-PSil  )  1  ' 
[NON?) 

N=  W 1 ND  C°  fed  ( M/src  > 

?*HE I GH  T  M  >  Vert. A* is 
PS1--P511 

US  SLOPE-  8.601-01 

N-SPEC. HUMIDITY  <Kqiq> 

Z  =  HI  1CHT  (M)  Vert  A»i«. 
PPl  *PV»T2 

r,h  SLOPE  =  - 9 . J UL  03 

N  -  PUT  . 1EMP . (Kelvin) 
/-tiFl'.-iiT  iH  )  Vert  .  Axis 
PSI  -PST? 

PTK  GLOBE  -  3.3L1  01 

Nsl nTfc'Mr  . STRUi  .  IK iM- 2/3 ) 
i  HF  H'.Hl  (M)  Ve.  t  Aiis 
PS  1  -NONi 

CT  2  SLOi'F  -  NO  DATA 


>  GENERAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION 

PROF  1 1  E 

PROF  l  I.E 

BUI  K 

BULK 

MlSCkl l AN'  DUG 

CONSTANT 

ACCEL E RAT I ON 

TUR . PRANDTl 

TUR  Sf.HMJDT 

SEN  HFAT 

MOISTURE 

ATR  DENSl 1 Y 

(No  units) 

( M/'.ec  2) 

NUMBFR 

NUMB»  R 

TRAN  iF  .CUFF  . 

TNANSF  .  COT  F  . 

<Kq/«3  > 

0.4 

9.7939 

0.74 

0,74 

0 .92f-03 

1  . 3?f  -0  3 

1 .2293 

•  CfNERAL  NOTES i 

Accuracy  Imitation  exceeded  Fr r  Measurement  of  Profile  Slrpe  and/or  Partial  Derivative. 
Cowputation  executed  by  insertion  of i 


AIR  SPFCTF1C  Mf AT 
(  Ileal  /Kq  Kel .  1 
2. 4.521  D2 


SH1-3H2-  ♦/-  .ORf-3  Kq/Kq 


WATER  LAT.HEAT  VAP. 

i ITc  e  1  . /Kq ) 

5.V039E  !>5 


•  CONTINUED  ON  NEXT  PMC 


474 


MARlnl  SUkEACP  LAYf  K 
nri  ruckum  lEcitci  ocy 
SAN  MLUiAS  IS:  AND,  CAi 


PR  INI  DATE  J  !  JUN  198V 

DAI  A  3AMPI  INS  HAIL  (  Al  L  f  MANNf  I.S )  :  6/Ml 
DATA  AVr'RAC  INC.  PERIOD.  30  Mm 


hij.i  NuMDt-  k  •  '/'/ 1; *. n  v  \  u  3 I. 

,  I  »v  i  I  i  ill  :  I  tl  :  31  :  20  P'»  T 

MARI  Dm  It..  »“  h.»y  IV.'V  iDAl  i  .'V  > 

•  .'iln.'.M)  nil. kl'iiL  IrtikiH  MuICrU  PAN.'.iiE  If  k  AT  UN  METERS  * 

v.pul  wr  f L H'- 
‘ .  K *f  1  uin  ) 

-  (I  .  06V 

REF  .  INDEX 
(Kel  aM-2/,3) 
NO  DATA 

t*  M  *  AMU.lDlNAftir  UAL  l!l:  A I  10  tfi  BASF  D  ON  ABTlv'f  ESTIMATED  VAl  Uei>  Al  TEN  MITERS  (FkIEHP  FI  Al,IV78): 


I'fll  1 1  .. 
■ Cel*,  iu 
1 2 .  56V 


vn<  i :  . 

d'tl'jIl'S' 

I  .  47  3 


Tl  nl*  .SIROi*. .  BAR. PRES- 
*  K  "  1  .  »  rt  2  >'  3  r  (Millibar) 
Ml  DA  I  A  1 C i 1  77 


V  .  Pill  .  i 
ICelsn 
1  3  .  '>9  I 


nAJl .  HUM  I  0  . 
<  P  (1  /  n  3  » 
h  k'.vr-n.t 


D'Ji  K  WT  TEMP  AII*-wr  TEMP 
>  Cel  m  us  )  (KhIukiJ 

13  661;  -1309 


Rl  L  -HC/rtfO  . 
(Pcris.i  t  ) 


SPEC  HON  ID. 
(Kq/Kq I 
7  .  U4UF  Hi 


PUl  U  (  Ur 
(Kelvin) 

-1  271 

VAP . PRES  . 
(Ml  l  1  itldl’t 


VIR-WI  1  trlP 
(Kelvin) 

-0  167 

.  VAT-  .  PRES  . 
(Kill  xbar<9> 
1 4 .249 


I  *  UX  PAH  Artt  T  P  HG 
i ♦ -UP , - -DOWN) 


IWrFRKF  D 

SCALING  PAkArtF  IFRS 


lM-Fftk:  I)  MEAN  VERTICAL 
VrlOGilY  COVAR  IANCE  MISCELLANEOUS 


l-:<AD  I*  I  l.HAKC'.-U.M  N'.l.nM  K 


1  Cl  HE  1 1 


fn.tr.liv  nil  'KfM.'  LFN'ilH 
«  ft..-  if. 

■  >  <>*i  i 


MOrtiNTU.S  R  LIJX 
(  N  !  /  rt2  ) 
l  .  V9E  U  1 

P  H/CT  T (IN  Vr  l  ucr  ?  Y 
( .ietcr‘  (bcr ) 

4  .  025P -01 

WITH  LONG.  V(  t  OCIT  Y 
(Meter  2/ see  'it 
-1  . 620F  -U1 

AJH  DtNSlIY 
>  K  q /e3  > 

1  2296 

LI  mi  bl  n  1  ■  UX 

4 . 5l  k  05 

SEA*.  INC  *.pCC  .HUMID. 

(r  (j  •'  *  q  > 

-v.l  83E  05 

W1 I H  AES.  Ml  MIDI  1  i 
(Mete.*  Kq/sec  r*3; 

4 . 545L- 05 

AIR  &FT  C  1  F  IC  Ht  A  T 
'  JTi  d  1  .  /Kq  Kel  .  > 

2.4  1  5;  E  j 2 

LAI  .  HI  Al  P  1  ll> 

(U.l  1  1  ) 

1  .  1 2P  12 

SI  A!  INi.  PUT  .  It  Mi  . 

(Ki'-lvim 

3 . 72V E  02 

WITH  POT  .  TF.MPLRhTTJpC 
(r*eter  Ke  I  .  / ser  ) 

I . 500E-02 

WAILH  L Al  . HEA  I  VAP . 
i  IT  r.  « 1  .  /  K  q  / 

5. 70  371  05 

STn.hLAT  FiUx 

V  W.J  t  t  s/  .*»2  ) 

l  .  H7E'  1 1 

ROUGHNESS  LENGTH 
(Meter  t ) 

2.239E  -G4 

VAP .PRES. AT  WT  If VfL 
(Mi  1  l itar  ) 

15 . 624 

:;*Y  AND  SMI  A 2  IIP  AT  h  in 

*  W.i  t  (  s /«:•  > 

•  v .  5  n  11 2 

I*:-' AG  LUi  P  .61  to  M.  TENS 
•  In  rtensi  or*  1  e-.-i  > 

1  3s2t -02 

APS.  HUM  ID  AT  WI  L.EVL  i 
( K  q  /  m  3 ) 

i  ■  isue-02 

'  OTAi  HEAT  LODGE  1  MM* 
Wdt  t’,  n.'i 
-0.2ilL  11. i 

HA R  .  I'Rf  S  -  AT  W T  A  Vfc|. 
(Mi  l  libar  ) 
iu  )2  V' 

Eii.tUcN  RATIO 

<nii  iin  1 1 #  - ) 

0  1 1>6 


ill  ..SiJHtnr  M  lkROR  ANA.’  YMS  Ll<  P  MR  Afir  ( L  R  S  l.llillD  IN  pPkCrNl  Mi  AN  ERROR  AS  COMPUTED  FROM  CONST  I TUr  N T  M.  AS'.lRE  Mr.N  T  ACCURACIES 
Mil*  KUV  AhF  PKuPllh  PRRUR  VAUIPtt  AND  bOllllrt  ROW  AM.  Mil  K  A»  KUDYNArtlC  ERROR  VAl.UtS  .  AL  u  VAl  IIP  5  Akf  APPROXIMATE  A<*1>  ARE  "♦nr  " 


GRAD . k ICH. 
nil.  A  I  I..MH 

1/ L 

AT  1 0M 

MOMENTUM 
PI  lix 

l  a  r .  Ht  a  r 
PLUX 

ni’N.HtAI  S*  t  PAD. 
PLUX  Fi  UX 

TUTAl  HEAT 
FLUX 

DOW?  N 
RAT  TO 

FRICTION 
VF.LOCn  Y 

sn  spec 

HUMIDITY 

SCt.  .POT. 

TEMP 

ROUGH 

L  LNGIH 

DRAC 
l  Of.  F 

1C  97. 

120* 

87* 

150* 

85*  5* 

i  yf. 

235* 

43* 

1  06* 

42* 

63* 

87* 

1  oV"< 

l  o9X 

46* 

41* 

77  *  5* 

6* 

137* 

2  J* 

64* 

1  20* 

4  3* 

4(1* 

i  !  fi’Ji  u  t«r  I  OW 


Kui. 

N*irtH;  P  . 

7V  b  3  l.v  1  C3(- 

MARINI-  SURFACE  l  AYER 

•»  I  E  A 

i  I  1  nF  . 

l  .1  :  31  :  20  PwT 

NRL  rtICRU.lL  1  Fill. M. GGY 

: .  1  HP  T  DA 1 1  . 

9  Hd  >  IV 7  V  ( DAY  1291 

SAN  N ICO*.  AS  ISLAND.  CAi 

PRINT  DATE.  11  JUN  1780 

DATA  SAMF-I  INI,  RA1E  (AIL  CHANNLI  j>.  (  Min 
DATA  AVE  Rf  51  NO  PERIOD:  30  Mm 


f'lMpFi!,  T  T  F  PRUP  M.f  AND  PHI  K  AF  RODYNAM1 C  DP  R  1 VI  it  PAH  Art*  1PH  VAl  UF  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECT IVL  Nfc  ASURL  MP  N  T  ERRORS 
UllH  (M-  LCM  R  l  (Mil  Of  I  HP  CORRESPOND  INC  Mi  ASlikEMP  N  T  UNCERTAINTY  INDICATED  IN  1  1: 

FLUX  PARAMETERS 

SIAl«M  IIY  (  ♦  =UP  , -*DOWN>  SCAI  INC  PARAMETERS 


Ok AD. RICHARDSON  NUMDI K 

T  ■*  -f.  t  -  =■  UnstitbU*  > 

(!  .  Ii0  7  [0.021  AT  CMH 

■i  nni  mir  .if  an  ml  J i>:i I 

(netur  )  CMm  -  '  /  l  »■/.’>  1  /2 
1  2 . 7V 

l  tV  AT  t,MM 

) .  J  i v  i  j.  (j:  i 

A';  A)  14  M£  T£  Jrii 
n  .  kb/  (  (i .  02  l 

MFmIN  OKOhNOV  LENuTH 
'  Up  t  r«'  ,  i 
i  .  4  12P  1.1 


MOM!  NTUM  FLUX 
(Nt /m2) 

•222F-01  16.CE -021 

HUM  l  ni  1  r  Fl  IJX 
(K ii /sec  m2) 

4.2:«’-fl5  IH.OF  061 

l.  AT.  Hi  AT  FLUX 

<  U*  t  t«./M2) 

1 .06F  02  I  2 . 0 F ♦ 0 1 1 

Lit  N  .  HI  AT  FLUX 

<  W.i  t  l  «./m2  ) 

3.71L  00  T  3 . 0L  *00  J 

SKY  ANA  SOLAR  Ht  AT  FUIX 
<U^  t  t«.',m?) 

7. SIP  P2  T 2. Of *011 

I  MT Ak  Ml  AT  J  UDGE  T  PI  UX 
(W.I  1 1  i  'm;1  > 

9 . 4 1) L  02  13.01  •  01  I 

HOUEN  RATIO 
(n 'I  unit!.  1 
0.062  IT.  OBI 


FRICTION  VrlOClTY 

<  ileter- ■>/6ec  ) 

4.243I.-0I  I6.0E-02I 

CEAl  ING  SPFC  .HUMID. 
(Kq/K  , ' 

-7,90.  i.  05  I  3 . 0E  -051 

SC  At  INC  POT  .  TEMP  . 
(Kel.in) 

2.447E-Q3  120E-021 

ROUCHNFSS  L^NCl.* 

<  Metre * > 

?  ObSi  -04  16.0E-J5) 

DRAC  CHEF.  AT  10  MITFHS 
( Meters) 

1  Sii/l  n  l  [  4 . 0E-04  1 


1/IUlFfMl  fe  IWitN  T  Mi  PRIKUt  AND  HM>  K  AIPUDYNAMir  DERIVED  T'ARAMfTPR  VA[  Uk  S  AS  COMPUTED  VIA  IHl  STANDARD  DLVIAIION  I  ROM  fltHIH  IMI 
p«M«VT  U»  i'.  Mill)  FUrtPOMIl  VAl  UI  UR  Ml  ilMlRP  MP  N I  1 INCP  IM  A  l  NT  Y  VAl  Mf  (WHICH  F  VP  R  APCni.UTE  VAl  ML  IS  LARf.JRi  All  VAl  ul  S  ARE 
l  IS  Tib  IN  Pin  i  nT  MIuHINH  ANA  AHf  "tor  ”  . 

I.PAI.  RICH  t’\  MUMIN1UM  l  A I  .  HI  A  T  SIN  HEAT  SKY  RAT)  UlTAl  HP  A I  PUUP  N  E  R I T I  •  IN  ST  i  SPIT  S'  t  PHI  ROUGH  DRAG 

NS  AT  SMH  At  I0M  till*  MUX  ,  I  UX  MMX  M  IIX  RATIO  Viol. TTY  HUMIDITY  U  n’*  lENl-lH  II.LI 

low.  ii.6*  16*  17*  t  t'*y.  n*  4>;  102*  ox  m  vx  2  t>x  ihy 


CMS  or  DATA  RIM 
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MARINE  SukFACi  i  "'Mi  nt*  k-.iMt  it  Jftu-.  u.-l'-Ai  t  »EHf  IM*  M 


n  >fik(  M  .  Al  I'Vfi  !  ||M  1 
AIM'JSPHl  k  jf.  I'M  I  fill".  br*AV  H 
mARInI  AlWi'.  Phi  R  U  •<!  SitiKi  h  O' All  On 
5AN  nMiJlm*,  I  Si  AM. ,  ik:  H'jvMA 

•  *  *  «  nil. Hunt  1  H»H  1*1  1»GU  •‘•i  DA  1 1'.  >  -  »  » 


RUN  NUMBER 
START  TIME 
END  TIME 
START  DATE 


7905091100 
11:  1:40  P'if 
11 : 31 :5P  PST 
9  M<j y  1979  (DAY  129) 


*  ANALOG  CHANNEL  RAW  DATA  ( AVERAGE  UPC): 


EklNl  DAT  1  II  J  UN  19  10 

LATA  SAnr'l  In!,  RATI  (  Al  i_  lUmNM  ,  bi  »./Hn  i 

I'AIA  Av<  DAMN-G  PERIOD  3 (  flu, 

M'rtt  KLi  AT  URf  l-Ul'PFR  i  t.Vf  I  ,  2*il,uFfi  I  L  Vt.L 


No  ,  00 

Nc  .  01 

No  .02 

No  .  03 

Nd  .  04 

VOLT . RFF . A 

TFHP . STRUC . 1 

TEMP  55TRUC.2 

DEW  PUJNTl 

DEW  IMJInT? 

6 , 205 

COOS 

0  .  L01 

4.891 

4  97c, 

No  .  1  i) 

No  .  11 

No  .  12 

No  .  L3 

N  j  14 

PllLK  WT  TEMP 

AC  FREQUENCY 

AC  VULIACE 

man  ja:  Flag 

ZFkli  kli 

4 . 059 

3.901 

2 . 536 

(j  .  u  a  i 

J  ,.)1 

digital  channel  RAW  DATA 

<  A7d RACE ) : 

ESCARPMENT  D 

AT  A,  ritiD  LA 

No  ,  t 

No  .2 

UPWIND  NFAH 

I  il'U  inP  i.  an: ■ 

AIR  TENi*  .  1 

AIR  TEMP. 2 

HE  IGHT/l  ENCTH 

KHTlIifl,,  *^  ^  . 

1411  122907 

1471  123671 

a  i  u.l 

17J 

Srt.TEfl  HOUSE Kl  TP  INC  PARAfi: 

ITERS  IRAN1.. A 

TED  INTO  In.,1 

NT  r  k  T  u.l'!- 

MANUAL  FLAG 

rHROR  LUIINT 

DATA  PAsf 

V‘!  1.1.  RF?  l/t'.'J 

"'ll  kf,  j„ 

(No.sc  ari •>  * 

(No  scans) 

( No . st  a ns  i 

A  l  N  (  .  .  U  Clj  V  > 

P  '  No;  it  V,4  . 

'J 

0 

1  HO 

:l 

0 

OI'SEPUcD  MI(  RClMc  TEOROI  UClLAi.  PARAri-Tt  R! 

Li  <  1  NT  i  ULI  N. 

TH*  Al,,!.,  , 

AIR  TEMP.l 

WIND  CPEtDl 

DEW  POlNTj 

I )  iiP  T  ■*i,i  i 

(Celsius ) 

( Me  ter /sec > 

<  Ce  1  1 1.  j ) 

(Eel  .n  2/J) 

17  791 

1 1  50 

F1.9J 

NO  LATA 

A J  R  TEMP. 2 

WIND  SPEED? 

Dt  U  POINT? 

TE  Mi*  S  1  XU*  ? 

(Celsius) 

t Meter /sec  ) 

lOlSl.M.  » 

(  K  *•  1  .  *  M  2  /  3  , 

12.367 

10.58 

7  0  1 

NO  DATA 

*  CALCUI  A 1  ED  rtlCRDHElEOWOLOC.  ICAL  PARAMETERS 


N  i.  ll*4.  N(  l.fc 

uInD  '.  r F  t  D  I  WIND  ' 


VAH  A  S~„*<F  l< 

il.flitl  i 

IhRATlON  A'-;  WIN, 


Nv  (,'/ 

I  L  *  Ui‘  llnh  PRES  ? 

4/34 

ru  1 7 

V  -  T  ki  i  b 


Ft!-  ESCARP  nS  n  T  Cl* 


.  OH 
r  RAD 


.1  TALL 


f.Y1* 


N{  0 

wind 


i  k 

97? 


cell 

95? 


A!  I  REClLi 


k  in:.  Uni  T 
Hr  r-N  Aik 


HEIGHT , 

Z1 

POT. TEMP  1 

VIP  .  TEMP  .  1 

V  PUT  TCM7. 

i  ah  ,  humid . i 

Rt  c  HtiM  l  l>  1 

S-EC  H-i-ilD  1 

1  VAP  PRE-i.l 

H  7  AT  r-  *  c  ‘ j 

i  kL.'  ini': 

(Meters) 

(Ceisiu-i) 

(Olii  >*s) 

(Celsius > 

,  e  <|/n,3 

(Pt  .*  1  Pli  t  1 

f  K .)  i,  g  l 

n  i  i  i  i  t  d  r  i 

'Mi  1  ■ ;  b  u .  ‘ 

■  *■•  t- 1  >  r.  ■ 

18.35 

12.471 

13.510 

l  3 .607 

O  6?H.  *03 

77  "4 

'  f?4l  0  3 

1  1  3.sp 

i4  ?',4 

N?  DATA 

HEILHI  , 

/2 

POT . If MP .2 

71 R  n MP  2 

V  .  PUT  .  TEMP 

’  Abb  I-I.MIT.  ? 

>T  i  t  "M  I  i)  2 

■  -  ;  i  i  m  i  d  r 

.  v„lf. 

af  «•  t  s . 

:  pet  i M'i 

(Meiers) 

(Celsius) 

'Celsius) 

<  Ce  l  s  u:  s  ; 

>  k  4  '  h  3  ) 

( '•£*.'  c  I»n  t  > 

■  t  i  ♦*  <i  * 

*M  ,  |  I  .I'-i'  • 

M  1  1  l  .r,.,r  1 

Ik  1  » h 

9  20 

1  7  457 

13  59H 

i  3  6b A 

u  ■/)*.£  -  :ii 

MJ  j  7 

•  *.;»-»i  i.3 

1  1  .  4!'4 

NO  DAW. 

CONTINUED  BtlPJ 


RUN  NIJMfiF  R  :  790009  1  I  00 

S  f  Aft  T  TIMt  :  11:  1  .  4CI  PST 

START  DATE;  V  Hay  197?  U'tY  179) 


rAklNF.  Sl'Ki  AC1  :  A  itfc 
NkL  MII'RflM-'Tt  fiRti;  (|v,r 

'AN  n' 1  f  l  !l  AS  I'.i  AND,  LAI 


PRINT  Dr'»C  ll  Tun  I  Nil  I 
DA i  A  "AMi  i  I'M  k A 1  h  <  Al  l. 
DATA  A'J.-RAMnm  PERIOD  5 
M-pENi  i  AluRl  1  1'PPER  i.t 


PROFILE  TlALfUt  ATJUN3  BASED  ON  ALOVi  UP’if  RVi  D  AND  L  Al  LJi  A  T  L  D  L'AMII  DU  « I  N! -F  k  I  975  ) 


FLO  <  PARArit  IT  R" 
<  •  -iiu  ,  nowN  i 


I" A'  IN'  F'AkMil- 


f-RAD.P  ir.HARPSON  NilriHf  k 
(  i -S  i  dti  It* ,  -  Un*i  f  dli  1m  » 
0.0(15  AT  C,MH 

'.'•uni  trh:  M*- hu  hi  ir.tir 

<  Mete/  /  CMH  <  /)  »/?>  1  /? 


I1U.V  NTU.1  F  l  ll* 

'N  t /«?  » 

«  ,/v;  -  u  1 
HUM  II)  I  1  1  t  I  UX 


I  k  U  7  ION  7<  ll  I  lit 

(Keif;  •..*«  ■ 

5 .  i  r/i  •  r  i 

•  I  Al  INC  '1*1 
’  kfj/»  .)  * 


fll.'h  PN  L*/‘ 


7/1.  AT  CMH 
n  0  07 


/  /L  AT  Hi 

0  oo*. 


1/ l  AT  /? 

0.0  05 

.KIN  IN-  OMiKWlV 
( Me  ten.) 

1  V73E  03 

I  .11  AT  /|  -o 

PM  I  AT  .1 

I  .j  1 2  A  f  n  - 


-  0  0  4.1/07 
■  I  ll  ?  1  ?  I  4 
0  O'.VOh/ 


L  A  I  MF  AT  H'lX 

9,4'.'  0T 

1  ■  N  HEAT  M 
'  Wd  »  t  * ■  / n 2 1 

A  4 Of  0" 

.KT  AND  Si  IL  Al*  Ht  AT  Ft  I 

(U.»1  ) 

V  7vf  o.' 

TOTAi  HF  A I  I‘IIDC.1  T  Hill 
<  U.l  I  1../H  *; 

B  9:1  I'.’ 

I*:»WI  N  RFtl  ll) 

I*  CFH 


S," A'  j  N. .  I  .  I  I 
r«e  I  u  in  ) 

■-  .  V4  7f  (.J 


kil  If.! IN!  ■  ■  1  |  Ml  -  I  »♦ 
',  4 li Hi  i.  4 


Dk  AT.  l.Oi  *  Al  ll.  rt:  1 1  k 

■  1*  in.  r  - i  r-  r  i  |  .  ■  .  .t 


N  "•»■!'  HlWIMIl  k 

Ml  1  I  !il  <  I*. -  t.  :  •  < 

Dsn  v:  t  <  is. 


P*  *’1.1  TIM'  ■  ► 
I  *1  li'it  .  .'ft 
l’r  I  !•/  14: 


»  CINFRAL  I  -'INS  ( AH  T'i 

71  IN  KARMAN  I.RAVl  TAT  TUN  PRlHH.f 
CONST  AN  t  Al  Cl  I  I  HAT  I  UN  I  UN  P  NANI*  1 1 

(N,  (i4/*.f<  2)  NliMDfR 

»  4  V  7 VS 7  Ji.74 


Cl  NtRAI  NflH 
Art  vr  dC  y  l  i 
C gnp  •»  1*  t  i  of 


r-kui  iii 
1*17  .  ST  HM  I  [|  r 
NIlMld  W 


I'Ui  ► 

>:  N  lit  AT 
TRAN'.I  C  1 1 


I  ini'  p«cpi*.le1  fr.r  nedsur  i>neri  r  ol  P/nlilr 
f  nt»»«i  hy  >  nter  1 1  on  r>f 

ilflf  1  Kij/Xti 


H-  NM  (  |il 


r '  t  ;  I  I'.* 


•  CONTINUED  ON  NFXT  PACE 
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AD-A116  210  NAVAL  RESEARCH  LAB  WASHINGTON  DC  P/6  A/2 

THE  DATA  BASE  FOR  Th£  MAT  1979  MARINE  SURFACE  LAYER  HICROWETEOR— ETC(U) 
MAY  62  TV  BLANC 

UNCLASSIFIED  NRL-MR-%713  NL 


RUN  NUMBi  k  : 
MART  ilhl: 
START  DATE: 

79050V 1 100 

11 ;  1 ; 4J  PSI 
9  hay  IV'/y 

(DAY  129) 

MAR  J  NF  SURFACE  IAYLR 

NRL  NILROMF  Tt'OROt  OGY 

SAN  N1COIAS  ISLAND,  CAl 

(SUMA1ED  Ml 

CHOUF  U  UROLOGICAL  PARAMETERS  AT  TfN  METERS: 

AIR  11  M2. 

WIND  SPEED 

DkW  POINT 

TEMP .STRUC. 

BAR .PRES. 

(Eels i vs) 

<  Meter  /  set.  > 

( Cel  si  os ) 

(Kel . *M-?/3> 

(Mill ibar ) 

12. 358 

1C  .69 

9.02 

NO  DATA 

1 C 11 .03 

Hf  If. Hi 

PUT  .  II  MP  . 

V1R  .  Tf.iMP  . 

V  .  POT  .  IFMP  . 

ABS, HUMID. 

(Meters) 

(Cel si  us) 

(Celsius) 

(Celsius) 

(Kq/«3) 

1  *1  .  0  0 

1 2 . 456 

13.587 

13.6H5 

B.705E-03 

BiHk  AffcUDYNAMIC  CALCUl  AT  IONS  BASED  ON  ABOVE  ESTIMAIFD  VAI  U£S  AI 


PRINT  DATE;  11  JUN  i960 

DATA  SAMPLING  RATE  (ALL  CHANNEl  S ) :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


BUI K  WT  TFMP  A1R-WT  TEMP 

POTWT  TEMP 

VIR-WT  TEMP 

V . POT -WT  TEMP 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

13.699 

-1 .341 

-1 .243 

-0.112 

-0.014 

REL  HUMID. 

SPEC . HUMID . 

VAP .PRES . 

S. VAP. PRES. 

REF. INDEX 

(Percent ) 

(Kg/Kg  > 

(Millibars) 

(Mill ibar s ) 

(Kel . kM-2/3 ) 

BO  .03 

7 . 081E-03 

1 1 .470 

14.331 

NO  DATA 

TEN  ML  If  RS 

(FRIEHF  ET  AL, 

1 978 )  : 

INF  FRKFD 
STABILITY 


t-KAD.RK.HARD  ON  NUMfCk 
(♦-Stable,  -ilnsublf) 
0.034  AT  CMH 

UfUHElRIC  WAN  HEIGHT 
(Meter)  CMH*(Zl»Z2)t/2 
12.99 

2/L  AT  GMH 
'0 . 043 

2/L  »T t  10  METERS 
0  .  li  33 

MON IN-OBUKHQV  LENGTH 
(Meters) 

-3.052E  9? 


FLUX  PARAMF IFRS 
(  f=UP  ,  --DOWN ) 


MO  Ml  NTUM  FLUa 
(Nt/n2> 

-1 .BOE-Dl 

HUMIDITY  FLUX 
(Kg/sec  n2) 

4 . 4  IE- OS 

l  AT  .HEAT  FI  UX 
(IJHtts/rD 
1.09E  02 

SIN.  HE  AT  FLUX 
(Watts/M?) 

1 .77E  01 

SKf  AND  SO!  AR  HF  AT  Fl  UX 
(U«t ts/«2> 

-9.79E  02 

TOTAL  HEAT  BUDGET  FI  UX 
<H*t t«/n2> 

-8.53E  02 


TNFFRRV  D 

SCALING  PARAMETERS 


FKICTION  VELOCITY 
( rteters/sr C ) 

3.906F-01 

SCAl  1NG  SPEC. HUMID. 
(Kg/Kg) 

-9.T90E  -  05 

SCAl  INC  POT . TEMP . 
(Kelvin) 

-3. 643* -02 

ROUGHNESS  LENGTH 
(Meter%) 

2.06TE-04 

DRAC  COFF.AT  10  MFTERS 
<D inensi onlesi > 

1 . 335F-03 


INFFRRkD  MEmN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONC.  VELOCITY 
(Meter?/«ec?) 

-1 . 526E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4. 413E-Q5 

WITH  POT . TEMPERATURE 
( Meter  Kel . /sec  > 
l . 423E-0? 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3 ) 

1  .2293 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kg  Kel . ) 
C.4153E  02 

WATER  LAT.HEAT  VAP . 
(ITcal ./Kg) 

5.9032E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.664 

ABS. HUMID. AT  WT  LEVEL 
(Kg/M3) 

1  .  183E-02 

BAR .PRES . AT  WT  LEVEL 
(Millibar) 

1013.03 


BOWEN  RATIO 
(no  units.) 

0 .  162 


MEASUREMENT  ERROR  ANA!  YS1S  OF  PARAMF TEKS  LJSTFD  IN  PERCENT  HFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TUP  ROW  ARE  PROFILE  ERROR  VALLIFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXTMATE  AND  ARE  ’♦or-": 


CRAB. RICH. 

1/  L 

MOMENTUM 

l  AT. HEAT 

Si  N. HEAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL .SPEC 

SCL .POT. 

ROUGH, 

DRAG 

NU . A  T  GMH 

AT  1UM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

127X 

1  34% 

BIX 

1  47X 

108X 

5X 

14X 

255X 

40X 

1C7X 

67% 

60X 

81 X 

I70X 

1  /OX 

46X 

4 1 X 

98X 

SX 

6X 

139X 

23X 

64X 

1  21X 

43X 

40X 

I  ON  T I  NUT  l>  BE l  UW 


RUN  NUMBER:  7905091100  MARINE  SURFArt  LAYER 

START  TIME.  11:  1:40  PST  NRL  HTCROMETt UROLOGY 

START  DATE:  V  May  1979  (DAY  1?9>  SAN  NTCOI  AS  IBIAND,  CAl 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mjn 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  P»OF  TIE  AND  BUI  K  AERODYNAMIC  OHlIVfl)  PAR  AML  1 » R  VAi  Ml  UFIGHUD  AS  A  FUNCTION  OF  THE  ABOVE  RESPFCTIVE  MEASUREMENT  ERFORS 
WITH  TMf  LOUl  R  IIMII  UF  THE  CORRESPONDING  MF  ASURf  MFNT  UNCERTAINTY  INMCAlFD  IN  l  1: 

FLUX  PARAMETERS 

STALK  ITT  (+=-UP,  -DOUN)  SCAl  INC  PARAMP  TERS 


t.RAD  .  R  I  LHAPD'.'ON  NUMBER 
t  *•  -S  t  1** ,  --Unstable) 
0.012  10  02 1  AT  CMH 

!»F.  UMr  TRIG  MF  AN  HE  IGHT 
(Meter)  I.MF|  -  (21*22)1/2 
12.99 

// L  AT  GMH 
l)  .  i)  l  5  I  0  .  i|2J 

Z/L  AT  10  MFTERS 
-  n  .  fi  1 2  1C.  021 

MON IN  OBUKHOV  LENGTH 
Ulflprs) 

;  .  6m0e  tv 


MOW  NTUM  FLUX 
(Nt/n2) 

-2.39E-01  16 . OF -02 1 

HUM  I  01 TY  FLUX 
<Kq/sec  n2> 

1 . 2flE  05  IH.  0E  061 

LAT.HFAT  FLUX 
<Watts/n2> 

1.061  02  l2.0EtUll 

SEN. HE  AT  FLUX 
(Wat ts/«2> 

6 . 2  U  C  Ot  13.QE+001 

SKY  AND  SlJi.  Afr  Hf  AT  FlIIX 
(U.it  ts/n2» 

9.79E  »12  12.  OF  ♦  01  » 

I  DIAL  HF  AT  BUDGET  FLUX 
(W  »t  ts/ttl') 

R.6M  02  13.0*  *01  1 


FRICTION  VELOCITY 
( Mf*  t»r  <-./«,rc  ) 

4.367(01  (6.0E-021 

GCAL  1  NTJ  SPFC.HUMTD. 
(Kg/Kg ) 

-O  .  0 0 OF  -  05  13. 0E  05) 

SCAl  ING  POT.  TEMP  . 
(Kelvin) 

-6.6A6F  03  [2.0E-021 

ROUGHNESS  LCNGTH 
(Mttrrs) 

3.453F  04  I6.0E-051 

DRAG  COf  F  AT  1C  Hr  TLRS 

<  M*.»t*.r  c.  > 

1  btllil  U  ■>  I  4 . 01  04  1 


BUUtN  RATIO 
( n  :*  uni  t*  ) 

0.081  ( 0 . OH  I 


DrMfcRr.N(.F  p.  ,WttN  THL  PROP  11 1  AND  BULK  AfftODYNAMK.  PIRIVID  PARAMF  TFR  VAI  UF  S  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THF 
Ai.GVf  WF1I.HKO  MIMPUSIIF  VAI  OF  MR  MF  AF3IRI  MF  NT  UNLFRTAtNlY  VAI  OF  (UHHH  FVFR  ABSOl.UTF  VALUE  IS  L  ARGf  R  >  .  AIL  VALUES  ARE 
l  I’iiLD  IN  PIRCFNI  DIlffRENLF  AND  ARF  -tor 

I  .RAF-  R  H.H  //«  MOMi  NTUM  I  AT.  Hi  AT  SFN.MfM  SKY  WAR,  f  O  T  A(  MF  AT  pnj*  R  FRICTION  SCI  ,  SPEC  SCL.POT.  ROUGH.  DRAG 

NO. At  CAM  A  T  1  OH  II  l)X  F  I  UX  F  I  UX  FLUX  FlIIX  •»  A  i  ; .  i  VFIOCITY  HUMIDITY  U  HP  .  LENGTH  COEF  . 


79% 


31 S  OX  l 94X 


OX 


2X  H‘»X  15X 


1 21 X  49X  33X 


END  OF  BATA  RUM 
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MARINE  SURFACE"  LAYER  MICROKE  If  OROi  OCICAI.  EXPEK  THEN  T 


NAVAL  RESEARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  AT MOSPHi  R IC  kESEARCH  STATION 
SAN  NICOLAS  ISLAND,  CALIFORNIA 

*  *  *  *  MICSOMLTF.OROLOGICAL  DATA  »  *  *  < 


RUN  NUMBER: 
START  TIME: 
END  TIME! 
START  DATE; 


7905091 1 30 
1  1:32!  0  PSr 
1?:  2:10  PST 
9  May  1979  (DAY  129) 


«  ANALOG  CHANNEL  RAW  DATA  < AVERAGF  VDC): 


PRINT  DATE:  11  JUN  198C 

DATA  SAMPLING  RATE  (ALL  CHANNELS);  f./rur. 

DATA  AVERAGINC  PERIOD:  30  Mir. 

NOMENCLATURE:  1-lippFR  LEVEL ,  2-1  ONER  L.EVEl 


No  .  00 

Nc  .01 

No  .  02 

No  .03 

Nu  .  04 

No  .  05 

Nc  .  06 

No  .  07 

Nr.  ,  GO 

VOLT .REF .A 

TF HP .STRUC. 1 

TFMP. STRUC. 

.2  DtU  POINT  1 

DtU  POINT? 

WIND  SPFEDl 

WIND  SPEED? 

1  BAR.  ;ES.2 

SK  1  RAD 

6.205 

0 . 061 

0 .001 

4.897 

4.980 

5.909 

5.661 

4 . 736 

7.16? 

Nu.10 

No  .11 

No.  12 

No  .  ’3 

No  ,  14 

No  .  15 

No  .  16 

No  .  17 

BULK  UT  TEMP 

AC  FREQUENCY 

AC  VOl  TAGS’ 

MANUAL  FLAG 

ZERO  REr. 

SPARE  A 

SPARF  £> 

VOl  T .REE  .B 

4 . 078 

3.873 

2.535 

0.331 

0  .  301 

0.031 

0.301 

6.235 

*  DIGITAL  CHANNEL  RAM  DATA 

(AVERAGE)  ; 

ESCARPMENT  DATA,  FIELD  CALIBRATION  AND 

WIND  SPEED 

E5CAS PMi*  NT  COR  RE C  T  l GN5 

No  .  1 

No. 2 

UPWIND  NEAR 

UPWIND  1  AND 

DP  1 F  CAL 

DIU  F  CAL 

W1 PF  CAL 

I«S  11C 

AIR  TEMP .  1 

AIR  TEMP.? 

HEIGHT /LFNCTH 

PATH (Meters) 

( Vo  1 t  ») 

( Vo ] ts  > 

( V  t Its) 

i Co eft . 

1411  123399 

1421  124109 

0  .  183 

131 

- J . 008 

-3 . 050 

•3  .300 

!1  .  VV? 

SYSTEM  HOUSEKEEPING  PARAMf  TEKS  TRANSt ATED  INTO  ENCINFCRJNG  UNITS: 


No  .  19 
WIND  DIR, 
4.98'/ 


MANUAL  FLAG 

ERROR  COUNT 

DATA  BASE 

VOLT.RFF.DFV  VOLT. RET. DEV 

ZERO 

REF .DEV 

AC  VOLT -FLUX 

AC  FRFQ  .  FI  U* 

PL  V(J|  TAGi 

Al.  FREQUENCY 

(No . scans ) 

(No . scans) 

(No .scans) 

A( No . > . 0 05V >  B(No.).COSV) 

(No . : 

> . 0  02V) 

(Nc . )5V) 

(Nc . >1Hz> 

i  VAC  ) 

(Hz  » 

3 

0 

180 

0  0 

0 

0 

0 

115  3 

59 . 87 

«  OBSERVED  MICROMETEOROLOGICAL  PARAMETERS  (INCLUDING  THF  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENC I  NC  b  k  i  NG  U>1TS 


AIR  TF  MP  .  1 

WIND  OPEED1 

DEW  POINT  1 

TFMP.3IRUC. 1 

WIND  DIR . 

BAR .PRES. 1 

SKY  RAD. 

BUI  i<  UT  II  i- 

■P  nt  AN  AIR  IIMP 

(Celsius ) 

( Meter/sec ) 

(Celsius) 

(Kel . xM-2/3) 

<  Deg .True) 

( Mi l 1 ibar ) 

( Wa  t t/n2) 

•  Lei  SH5  , 

(Kelvin, 

12.343 

11.37 

8.93 

NO  DATA 

314.6 

1313.87 

-  1  . 03E  u3 

13.718 

LOS. 535 

AIR  TEMP .2 

WIND  SPECD2 

DEW  P01NT2 

TEMP .STRUC. 2 

TIDE  TABLE 

BAR .PRES. 2 

t  Celsius) 

(Me ter /sec) 

(Celsius) 

(Kel . xM-2/3  > 

(Meter  MSL) 

(Millibar) 

12.411 

10.55 

9.06 

NO  DATA 

-0.31 

1011  V6 

CALCUI  ATED 

MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Zl 

POT . TEMP . 1 

VIR . TEMP  .  I 

V. POT. TEMP. 1 

ABS. HUMID. 1 

REl  .HUMID.  1 

SPEC. HUMID. 1 

I  VAP , PRES . 1 

S  VAP  PELS. 

1  PET  ,  INDEX  1 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kq/m3) 

( Percen  t ) 

(Kq/Kq  > 

(  Mi  1  1  t  bar  ) 

'Mi  11  lb ar  ) 

■  Kel  . x  fl  ■  2 / 3 ) 

ia.35 

12.520 

1 3 . 562 

13.742 

8.648Z -03 

79 . 60 

7. 041E-C3 

11 .395 

>4. 3C1 

Ml  DATA 

HtIGHI,  22 

POT. TF  MP .2 

VIR  .  IF.1P  .2 

V. POT .TEMP .2 

ABS  HUM  J I).  2 

RFL  F.UM1D  2 

E.PFC  HUMID  . : 

*  VAP.  HUES  :* 

5  .  VAP  .EM  S. 

2  RLF  1  ry.'i  X  .’ 

(Meters) 

(Celsius ) 

(Celsius ) 

(Celsius) 

(Kg/«3> 

(Perit.i  f  ) 

<Kq/Kg  ) 

'Millibar  > 

(Mill  m.«r  ) 

t  Ke 1  . »M  2/3) 

9.23 

12.501 

13.644 

13. 734 

8.730F.-03 

79 . 9V 

7. 1 021  -  03 

1  1  .50,i 

i  4  303 

MT  DA) A 

»  CONTINUtD  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905091 130 
11:32:  0  PST 
9  May  1979  (DAY 


17  V) 


MARINE  SURF  ACT  LAYER 
NWL  MfCROMETt"  UROLOGY 
SAN  NH.niAS  1  SI  AND,  CAL 


PRINT  DA  1 E  :  11  JUN  19813 

DATA  SAMPLINC  RAIL  (AIL  CHANNELS':  (./Min 
DATA  AVERAGINC  PERIOD:  30  Mu, 

NOMFNM  ATURE  :  1  -  UPPER  LEVI  1  ,  2  MINER  I  I  VI. I 


*  PROFILE  CALCULATIONS  BASED  ON  ABOVt  OBSERVED  AND  At  Cut  ATED  VA*  UES  (BllSINGER ,  1973)  : 


STABII  IT  Y 


FLUX  PARAMETERS 

PRO!  1LE  SLOPE  S 

( *-up , DOWN ) 

SCAI  ING  PARAMETERS 

PARTIAL  DERIVATIVES 

(♦*  I  N~R  WITH  HL  lG'<r 

GRAD . R  T CHARDGON  NUMBER 

(  *-5»able,  --Unstable) 
0.009  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 

(Meter)  GMH= ( 2 1 *72 / 1 /2 
12.9? 

'/ L  AT  GMH 
0  012 

Z/L  AT  10  ML  TERS 
0 , 009 

Z/L  AT  Zl 
0  01/ 

Z/L  AT  /;» 

0  .  009 

MON IN  OBUKHOV  LENGTH 

<  Meter  s  > 

1  .  0B1E  03 

PS  It  AT  Zl  -  -0.079784 

PST  l  AT  IV~-  -f)  .  040011! 

Pi. 1 2  At  Zl »  0.  107B16 

PST?  AT  /?=  -  0. 054 055 


MUML  N  TUM  Fl MX 
<Nt/n2> 

-2. 47E-01 

HUMIDITY  FLUX 
(Kq/sec  n? ) 

3. 7 nr  -or, 

LAI  HEAT  FLUX 
( Wa  1 1  s/n? > 

7.911  31 

SF  N  .  HEAT  FI  1 1X 
(Mat ts/«2) 

7.50E  0O 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/n?) 

•loot  03 

TOTAL  HEAT  BIlOGt  T  FLUX 
( Wa t  ts/n2> 

-9.28E  02 

POMEN  RATIO 
(no  uni  tv  ) 

-  0 , 096 


FRICTION  VELOCITY 
(Meter*>/iec ) 
4.482E-0! 

SCALING  SPEC  .  HUHD  . 
<Kq/Kq  > 

-5.81 1E-D5 


SIALINC  PUT.  TEMP, 
( Ke I  win  i 
1  .36ifc-02 


ROJCHNrSS  LENGTH 
<  Me « ers  > 

3 . 3 1  7f -  0  4 


DRAG  COr»  AT  10  Mf  TIPS 
(Dmensionle  . .) 
i  8?6T  -Iij 


GENFRA!  FORM  DN/DZ - 
KN1  -  N2)  1/1 1  n(?l/  72)  • 
(Zl«22)|/21 

N*UIN1)  SPY’  (»/«ec > 
Z*HE I CH T  (niters) 
DWS/DZ”  9 . 1  ?E  I) 2 


N--SPIG.  HUMIDITY  (Kq/Ky) 
7-HEIGHT  (Meters) 
DSH/DZ-  -8. 921-06 


N-POT . It MP  (Kelvin) 
Z-HFlGHt  (Meters) 
DPT .07'  2  09F  03 


NLRA1  F  URN  N  '  Si  1 1  - 
i  U  n  Z  1  - 1" .  i  i  L  nZ2-PS  1  >  J/ 
TNI -N21 

N r  MIND  >)‘Lt  D  »  M/*« > 

Z-Mt  ICHT  ( M  >  Ver t  A* is 
PS  1  PI.  11 

US  SLOPE  8  »  V  -01 

N-SPEL  HimlDI  Tt  (Xq'fcq) 
Z=M  l  GMT  (M)  Vert  A*is 
PM*PM.» 

GM  *  i  OPT  -  9  311)  0  I 

N  Pill  1  r  MP  .kr!un> 

/  HEIGHT  (Ml  Vert  Aip. 

rsi  *  p  s  1 7 

PTX  '.i  OPE  i  V  'l  III 

N'LnTLMr-  STRUi  it>»M  ?/J' 
7 ;  HE  1  Gil  1  (Ml  V»*r  ’  Aiis 
PSl«NONt 

02  SLOPE -NO  DATA 


*  GENERAL  CONSTANTS: 


MISCELL  AM  OUS 


VON  K ARMAN 
CONSTANT 
(No  un i ts ) 
0.4 


T.RAVI  I  h  f  ION 
ACCELERATION 
(M/s»-c  7) 

9 . 795? 


PROF  H  F 
TUR . PR AND  ft 
NUMBER 
0.74 


PROF1I  E 
TUR  SCHMIDT 
NIMBFR 
0 . 74 


BUI  X 

srN  he: at 
I  RAN'T  F  C.TIF  T 
0 . 921  -  0  J 


BULK 

MOISTURE 
T  HANSF  CUFF 
1 ,32r-03 


AIR  DENSITY 

(Kg/n.)  > 

1 . 2289 


»  GENERAL  NOTES: 

Accuracy  Imitation  rx  tmltd  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of. 


AIR  SPLCITU  HEAT 
(  I  Teal .  K  q  Kel.) 
7.41 5 TE  02 


SHI  SH2-  ♦  /  .ORE  -3  Xq/Kq  . 


WATER  LA). HEAT  VAP. 
(Ileal  /Kq> 

5  V0  31 1  nr- 


CONTINUED  ON  N1  X  T  PAGE 
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F 


RUN  NUMBER  i  7905091130  MARINE  SURFACE  LAYER 

START  TIMEt  Uj3Pi  0  PST  NRL  MICROMETEDROLOGY 

START  DATE:  9  May  1979  (DAY  1?9>  SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  U  J UN  1930 

DATA  SAMPLING  RATE  (  ALL  CHANNELS  > :  6/Hln 

DATA  AVERAGING  PERIOD ;  30  Min 


*  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsi us) 
12.402 


WIND  SPEED  DEW  POINT 
(Met*r/*ec)  (Celsius) 
10, 65  9.04 


TEMP .STRUC. 
(Kel , xM-?/3) 
NO  DATA 


BAR .PRES. 

(Millibar) 

1011.07 


BUl  K  WT  TEMP 

(Celsius) 

13.718 


AIR-WT  TEMP 
(Kelvin ) 
-1.316 


POT-wr  TEMP 
(Kelvin) 

-I .218 


VIR-WT  TEMP 

(Kelvin) 

-0.084 


V.POT-UT  TEMP 
(Kelvin) 

0.014 


HEIGHT 

(Meter*) 

10.00 


POT . TEMP . 

VIR . TEMP . 

V . POT . TEMP . 

ABS, HUMID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES . 

S. VAP .PRES. 

REF . INDEX 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Millibar s) 

(Mill ibars) 

(Kel . xM-2/3) 

12.500 

13.634 

13.732 

Q.721E-03 

79  ■  96 

7.09-.E-03 

11.493 

14.374 

NO  DATA 

•  BUI  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHF  ET  AL.1978): 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
(♦-St  able , Unstable ) 
-0.034  AT  GHH 

GEOMETRIC  HP  AN  HEIGHT 
(Meter)  GMH=*(Z1*Z2)1/2 
12.99 

Z/l  AT  CMH 
-0.042 

Z/L  AT  10  METERS 
-0.033 

MON IN -OBUKHOV  LENCIH 
(Meters) 

-3.073E  0? 


FLUX  PARAMETERS 
<+*UP  , -=*DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-1 .86E-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 
4.39E-05 

L AT. HE AT  FLUX 
(Wat  ts/n2) 

1.096  02 

SI  N .  HEAT  Ft  OX 
(Watts/ m2) 
1.73E  01 


TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2) 

-8.74E  02 


INFERRED 

SCALINC  PARAMETERS 


FRICTION  VELOCITY 
(Meter*/sec  > 
3.887E-01 

SCALING  SPEC. HUM ID. 
(Kg/Kg) 

-9,  19SE-05 

SCAI  INC  POT. TEMP. 
(Kelvin) 

-3.583F-02 

ROUGHNESS  LENCTH 
(Meters) 

2.026F-04 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VFLOC1TY 
<Meter2/*ec2> 

-1 .51  IE-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  n3) 

4. 393E-D5 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 

1 . 393E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3> 

1 . 229? 

A  *  R  SPECIFIC  HEAT 
(ITcal./Kg  Kel. ) 
2.415JE  02 

WATER  LAT.HEAT  VAP . 
(ITcal . /Kg) 

5.9030E  05 

VAP. PRES. AT  WT  LEVEL 
(Millibar ) 

15.684 

ABS. HUMID. AT  WT  LEVEL 
(Kg/n3) 

1 . 1  BSE -02 

BAR. PRES. AT  WT  CFVEL 
(Millibar ) 

1013.97 


SKY  AND  SOLAR  HEAT  FLUX  DRAG  COr.F.AT  10  METERS 
(Watts/*2)  (Dinensionles'i) 

-1  .  OOE  03  1 .333E-03 


BOUEN  RATIO 
(no  unit?.) 
0.159 


4  MEASUREMENT  ERROR  ANAL  YSIS  OF  PARAMfTERS  1  ISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

IOP  ROW  ARE  PROFILE  ERROR  VALUFS  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  **or-*: 


GRAD. RICH. 

Z/L 

MOMENTUM 

L AT .HEAT 

St N. HEAT 

SKY  RAD, 

TOTAL  HEAT 

BOWEN 

FRICTION 

SCL.SPEC 

SCL.POT. 

ROUGH. 

DRAG 

NO. AT  GHH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP. 

LENCTH 

CGEF 

118% 

128% 

89% 

151% 

94% 

5% 

12% 

245% 

44% 

107% 

49% 

64% 

89% 

171% 

171% 

46% 

41% 

99% 

5% 

6% 

140% 

23% 

64% 

122% 

43% 

40% 

»  CONTINUED  BELOW 


RUN  NUMBtR: 
START  TIME: 
START  DATE: 


7V05091 130 
1)  ;  32 1  1)  PST 
9  May  1979  (DAY  |?9> 


MARINE  SURFACE  LAYER 
NRL  MICROHETEfJROLOCY 
SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  3(1  Min 


COMPOSITE  PROFILE  AND  BULK  AERODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOUFR  LIMIT  OF  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  I : 


FLUX  PARAMETERS 
(*»UP,-»DOWN> 


SCALING  PARAMETERS 


HR  AD.  RICHARDSON  NlIrfBL  R 
(♦ -Sr able, --Unstable) 

-  0 . 009  ID.02J  AT  CMH 

GEOMETRIC  ME  AN  HEIGHT 
(Meter)  CMH-(  ZMZ2)  1/2 
12.79 

Z/L  AT  CMH 

0.011  (0.02) 

Z/L  AT  10  METERS 
-0.009  (0.0?) 

MON IN -OBUKHOV  LENCTH 
(Meters) 

-1 . 160E  03 


MOMENTUM  FLUX 
JNt/n2) 

-2.07E-01  ( 6 . QE-02 1 

HUMIDITY  FLUX 
(Kg/sec  n2) 

4.14E-05  (8.0E-061 

LAT.HEAT  FLUX 
(Watt«/*2) 

J.02E  02  IP.OE+011 

SLN.HFAT  FLUX 
(Wat  ts/«2) 

4.S2F  00  ( 3 . QE+0G ) 


TOTAL  HEAT  BUDGET  FLUX 
( W*tts/n2 ) 

8.92E  92  t  3 . 9F  +  0 1  1 

BOWEN  RATIO 
(no  units) 

0.067  (0.08) 


FRICTION  VELOCITY 
(Meter s/*ec  > 

4.090E-01  I6.0E-0?) 

SCALING  SPEC . HUM l D . 
(Kg/Kg) 

-7.927E-0S  I3.0E-051 

SCALING  POT. TEMP. 
(Kelvin ) 

-6.426E-04  (2.0E-021 

ROUGHNESS  LENGTH 
(Meters) 

2.544E-04  l 6 . 0E-05 1 


SKY  AND  SOLAR  HF AT  FLUX  DRAG  COFF.AT  10  MFTERS 
(Uetts/#t2>  (Meters) 

-1.086  03  f?.OE>0l)  1.4B6E  0.*  I4.0E-C4) 


»  DTI  TERENCE  BETWEEN  THP  PROFILE  AND  BU(  X  AFRODYNAMIC  DFRIVED  PARAME TER  VALUFS  AS  COMPUTED  VlA  TKt  STANDARD  DEVIATION  FRO*  CITHER  THE 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASURF MENT  UNCERTAINTY  VALUE  (WHICH  F.VFR  ABSOLUTE  VALUE  IS  LARGER).  ALL  VALUES  AWE 
LISTED  IN  PFRCFNT  DIFFERENCE  AND  ARF  ■♦cr-"i 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HEAT 
FI  UX 

SEN. HEAT 
FLUX 

8Kr  RAO. 
FLUX 

TOTAL  HE  A  T 
FLUX 

BOWEN 

RATIO 

friction 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCl.POT . 
TEMP  . 

ROUGH . 

L  ENG  1  H 

D»AC 

COEF 

108% 

106% 

16% 

17% 

275% 

0% 

3% 

165% 

8% 

2?% 

134% 

?6% 

>8* 

*  END  OF  DATA  RUN 
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HAP  INF  SURFACE  LATER  HICKOME  TFOROI  OGICAL  EXPERIMENT 


NAVAL  RIM  ARCH  LABORATORY 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  RESEARCH  STATION 
SAN  NJ COLAS  ISLAND,  CALIFORNIA 

*  *  *  *  HILRDHET HJROI  OGiCAL  DATA  »  * *  « 


NUN  NUftbr  K  : 

.’7t,;,tyi2uo 

PRINT  DATE: 

11  JUN  1980 

N  T  .V  7  1  I  ,,t : 

1  ;  2:20  p’»! 

DATA  SAMPLING  RATE  (ALL  CHANNELS) ;  6/Min 

INL-  Tin.. 

1 2  :  3L'  30  LSI 

DATA  AW  AGING  PERIOD;  30 

Min 

UlMRI  DATE: 

i  my  1 VVV  1 

i  DAY  1 2V ) 

NOMhM.I.AlURE  : 

1- UPPER  LEVEL,  2M.OWER 

LEVEL 

H-Vi-ii  lit,  l.l.Yi.’i 

ftl-i  RAW  Dll  (A  «■ 

AVr  HhI,I  VDL  >  .• 

Ho  .  on 

N«  .  f  1 

ti  .  L  2 

Nc  .  03 

No  .  04 

No  .  05 

No  .  06 

No  .  07 

No  .08 

No  .  09 

VUl  1  Rr  r  . 

M  rP  .  IRLI  .  i 

II  Mi*  .MKlt.L- 

-  DLW  POINT  1 

Dl  W  P01N12 

WIND  SPEED  1 

WIND  SPEED2 

BAR .PRES. 2 

SKY  RAD. 

WIND  DIR 

...  .205 

u  .  «l  1 

(i  .  C  6  1 

4.849 

4.94T 

6.  IM 

5.876 

4.724 

7.235 

4.965 

r.„.  ,i 

Ha  .  |? 

No  .  13 

H  o  .  1  4 

Ho.  r.  i 

No  .  16 

No. 17 

(*.  I  .R  W  1  |  i  .1 

:.C  rl  i  ljil.  .«  1 

i  ;V  Vo:  TACF 

MANUAi  FLAG 

71  RO  RTF  . 

SPARE  A 

SPARF  B 

VO!  T.REF.B 

)  .  1  .-J 

» .  ;»yj 

•' 

0.301 

(i.OOl 

a.  301 

0  30) 

6 . 205 

OTl.  .  AL  Cum 

.  1 IH 1  1.  K  AW  t/H  1  H 

tH'.'LRAUF  )  : 

ESCAKPMCNT  DATA,  F  it'.LO  CALIBRATION  AND 

WIND  SPEED  ESCARPMENT  CORRECTIONS : 

no .  1 

No 

UPWIND  NFAR 

UPWIND  i  AND 

DP  F  CAL 

dp;  f  cal 

WlBFCAl. 

WS1EC 

WHEEC 

m  i  1  Uv  .1 

A 1 k  T  Lmp  .  2 

Hr  ICHT/LENC TIT 

PATH( Mete:  s) 

(V< Its) 

( Vo  1 ts  ) 

(Volts) 

(CoefF . ) 

(Coeff  .  > 

1411  !24/>2a 

1 42 1  IL1.I44 

0  .  103 

138 

-0.  JOO 

0  .  950 

0.000 

0.992 

0.952 

Stt.TiiH  HUJ3 

f  Kit  PING  Fm'.V 

i.'IlKS  InmNSLAIi-  l>  INTO  ENG  INF  HR  I NG  UNIIS: 

i-iiiMniL  EiaO  »  RUHR 
lho.9C*n*>  <Ni.  ) 

0  •) 


I'm  1  A  tSA'-L  VM  1  .RH-.DtV  VUi  T  .  fd-  F  .  L'T  V  /I  RO  «?.!'  .  DFV  t\i.  VOIT.FLUX  AC  FREQ. FLUX  AC  VOLT  ACE  AC  <EQUENCY 

(N«;  .  si  dflti)  A  >  N  0  .  >  .  C  0  5  V  '  D(Nc  .  >  .  CG5V;  <Nt  .  >  .  0&2V>  <No.>5V)  (No.)lHj-)  (VAC>  (Hz) 

iKil  U  0  0  U  0  115.  4  59.8? 


O.ii.fRVl.O  MlCKUnMCOKO.  HuH'fr.  PANAi-it  TtRS  (IfClUDINC  THf-  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  INTO  ENGINEERING  UNITSs 


■MR  UnP  i 

W  1  ND  Si'f  !  A I 

T'KW  point  1 

II  HP  .STRUC.  1 

WIND  OlR. 

BAR .PRES.  1 

SKY  RAD. 

BULK  WT  TEMP 

MEAN  AIR  TEMP 

B.’eUu>.) 

\Mf  1  e."  / iHw  ) 

(Ceisiut) 

(Kel . xh-2/3) 

( Deg .True) 

(  M )  1 1 1  h  d  r  ) 

(Uatl/n?) 

(Celsius) 

(Kelvin) 

12.462 

i  I  .  T»5 

8.6  i 

NO  DATA 

313.8 

1010.69 

-1  .ME  03 

13.762 

285.648 

ajk  iCne.B 

Wind  Si ‘Lt  1*2 

DLW  FUINT2 

TI  HP. STRUC. 2 

f 1  DC  T  ABL  t 

BAR  .PRFS  2 

llVl'.l  ■»':  1 

(Meter  ) 

iUilllU'  ) 

(Kel . xM-?/3) 

(Meter  MSL ) 

(Millibar) 

12  514 

It  V4 

a  .  e? 

NU  DATA 

-0 .41 

1 C 1 1 . 79 

LAI  L* «.  ATE  i) 

MlCR»iMLlf.lli<Oi  0( 

.  1CAL  F’ARAneiF.Rhi 

HLii.Hf,  IX 

POf . TLM J . 1 

Vik.THIP  .  1 

V. POT. TEMP.  1  ABS .HUMID .  1 

RFL. HUMID. I 

SPEC. HUMID. 1 

VAP  PRES. 1 

S. VAP. PRES. 1 

REF. INDEX  1 

il.i*f‘V  V.) 

i  Pel «.i  ms) 

(Celsi us) 

(Celsius)  <K«j/m3) 

( Per rent  > 

(Kg/Kg ) 

(Mill lbar ) 

(Mj  l  lib ar  ) 

(Kel . xM -2/3  > 

1U-35 

12.642 

l  3.661 

13.841  H.477E-C3 

77.54 

6 . 907F-03 

1  1  .  17S 

14.414 

NO  DATA 

hi  t CH  r  ,  /2 

I'fH  •  U  nP  .2 

V1R.TF.nP  .2 

V . POT .TEMP .2  ABS.HUrtlO.2 

Rt  L . HUKlD . 2 

•.»Pf.C  .  HUMID  ,  2 

VAP  PRF.S.  2 

S  .  VAP  .  PRES  .  2 

REF. INDEX  2 

(rteterr. ) 

l  l.t-ls  ius) 

(L>.(BU?) 

(Celsius)  <Kq/n3) 

(Per  cer,  t ) 

< Kg/Kq  ) 

(Mill i bar ) 

(Mi  I J ibar  ) 

(Kel ■ xN -2/3) 

V.PD 

12./.J5 

1 3 . 728 

13.  HIE*  8.5U5E-03 

78 . 1 7 

6. VBUt  33 

11.319 

14.479 

NO  DATA 

*  COril IHOt'b  6)  i  OU 


run  f.OnbFR 

START  TIME 
MARI  DmTF 


770509  1200 
i  2 :  2:  BO  PST 
V  May  IV77  fi>AY 


MARINE  SURFACE  I  AYER 
NHL  M3CROHF TFUROl  OCY 
SAW  NICCll  AS  IM  AND ,  CAI 


PRINT  DATE:  1)  JON  1930 

DATA  SAMPLING  RATE  (ALL  LHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  3C  Min 

NOMFNCI  ATURE :  1-UPPFR  LEVEL,  2“  LOWER  LEVEL 


*  PROF  lit  CALCUt  ATIUNG  BASED  On  A^OVr  URGE  KV<  0  AND  CHLC1L  AT  CD  VALUES  (BU3INGFR , 1973) : 


stami  i rr 


FLUX  PARAMETF*';  PROFILE  SLOPES 

(♦*UP  ,-*DOWN>  SCAI  IN(.  PARAMETERS  PARTJA'  DfRIVAHVES  (♦  =  INCR.W1TH  HEICHT) 


GxAD.R fCHARDSON  NUMBT  R 

<+-S tab l#,-  --Unstable) 
o  .  0  1  4  A I  GMH 

I.MJHFTRir:  PIL  AN  HEIGHT 

(Meter)  CM. I  --  (  Z1  »Z2M/2 
12.79 

//L  r.  I  GMH 
<1.0  20 

//L  AT  TC  M.  TtFS 
0  .  J  I 

// L  AT  7. 1 
o  . 

£/i  AT  /:* 

W  .  0  »  4 

.l'WJ.7  I  III  IK  HliV  l>  NG I H 

■Meters  > 

0  .  USE  02 


MOMENTUM  FLUX 
(Nt/n2) 

-2.82E-01 

HUMIDITY  FLUX 
(Kq/seu  m2) 

3.3DE-05 

LAI .HEAT  FLUX 

<  Wa 1 ts/«2  > 

U .  1  :»E  0  1 

SI  N . HEAT  F»  UX 

<  Ud  t  f'/ «2) 

-1.54E  01 

SKT  AND  SOLAR  HEAT  FlUX 

<  UaM  s/m?) 

i  .on  on 

I  MAI  HEA!  BUDGE  1  FLUX 
<U  *t  ts/n?) 

-9.43E  0.* 


FRICTION  VLLOCITr 
( Meters/sec ) 

4 .793E- 01 

SCALING  SPEC. HOMO. 
( Kg/Kg ) 

-5.603E-95 


SCALING  POT.  TEMP . 
(Kelvin) 

2.586F-02 


ROUGHNESS  LfNCTH 
(Meters) 

4. 171E- 04 


DRAG  COF.F.  AT  1 C  M.  IERS 
(Dimensionless) 

* • 9n9E  03 


GENERAL  FORM:DN/DZ= 

[ (N1 -N2>)/ll  n(Zl//2)» 
<Z1«Z2) 1 /21 

N-  WIND  SPEED  ( M/sec  > 
Z*HE IGHT  (Meters) 
BWS/D7=  1  .  0 IE- 0 1 


N  -  SPEC . HUMI 01 T  Y  (Kg/Kq> 
Z-HE IGHT  (Meters) 
DSH/PZ=  -9.01E-06 


N-POT. TEMP. (Kelvin) 
Z-HFIGHT  (Meters) 
DPT/DZ*  4.16T-03 


GENERA!  FORM :  '  N ' SLO?E  = 
l  (LnZl-PSI)-  (LnZ2“PSl  >  )/ 
I N 1  *-N2 ) 

N*  WIND  SPEED  (M/se.  ) 
Z-HEICHT  <M)  Vert. Axis 
PS1=PSI1 

US  SLOPE-  B.35E-01 

N-SPEC . HUMIDITY  (Kg/Kg) 
2*  HE IGHT  (M)  Vert  .Axis 
P SI -PS 12 

SH  SLOPE=  -9.65E  03 

N=PUT .TEMP . (Kelvin) 
Z=HEIGHT  <M)  Vert  Axis 
PS1 =P5I2 

PTK  SLOPE*.  2.0VE  01 

N=Ln T LMP . STRUC . (KxM  2/3> 
Z* HE IGHT  (M)  Ver  t  .Axis 
PSl«=NONC 

CT 2  SLOPE » NO  DATA 


i"i »  i  A f  /I 
PM  I  A I 
P  •  .*  A I  /  1 
P*.1 2  A I  . 


t.  .  I  32  V/6 
I . 

«!  .  I  7fl  tit  / 
.1  .  ObV/  l»7 


BITW^N  RA  I  TO 
(no  «nit';,  > 
-I.  .  1  87 


MISCELLANE OUS 


rt 

(  ..»ST*tNl 


l  ihW.  I  A.  I  ihf* 
AC  LI  '  RAI  TON 
:>} 

V  7V  jV 


PeUf  1)  I. 

TUP . PR AN Pi  I 
NUMB!  R 

C.  .74 


PHUF  II  *. 

TUP . SLHMIDf 

NIIMBFR 

0.74 


bUI  K 

ST  N  HE  A  T 
TRANSF  .CUM  . 
0  921  -03 


BULK 

MOISTURE 
t  HANSF  .COFT 
1 . J2F  03 


AIR  DENSITY 
(Kq/«3  » 

1  2282 


*  Cl  MRAL  NUT: 

NON* 


AIR  SPU  lflC  HEAT 
( ITc«l  /Kg  Kel . ) 
2.41501  02 

WATER  l AT  . HE  AT  VAP 
(ITral/Kg> 

5  9023E  115 


»  Cun T iNUt  V  ON  NT  XT  PAC.F 
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RUM  NtMfrrK:  79U509120C  MARINE  SURFACE  LAVER 

START  TIME' :  12:  2:29  PST  NRL  M1CR0MET EOROLOGY 

START  DATE:  V  May  1979  (DAY  129)  SAN  NICOi  AS  ISIAND,  CAl. 

ESTIMATED  MCRUMLTF  ORULUG  ICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFfW*  . 

WIND  SPEED 

DEW  POINT 

TFMP .STRUC. 

BAR .PRES. 

BULK  Ul  TEMP  AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

(Celsius) 

(Me r er/'»er  > 

(Celsi  us) 

(Kel . xM-?/3) 

(Millibar) 

(Celsius) 

(Kelvin ) 

(Kelvin  > 

(Kelvin) 

(Kelvin  ) 

12.500 

11  CD 

8.80 

NO  DATA 

1011.69 

13.762 

-1 .254 

-1 . 156 

-0 , 04? 

0-056 

HF  I  GUT 

POT.1FMP . 

VIR , IF  MP . 

V.  POT. TEMP. 

ABS. HUM  ID. 

REL. HUMID. 

SPEC. HUMID. 

VAP .PRES. 

S. VAP. PRES. 

REF . 1 NDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/«3) 

(Percent ) 

(Kg/Kg) 

(Mil 1 ibars  > 

(Mi  1 libars) 

(Kel . xM-2/3) 

10.00 

12.606 

13.720 

13.818 

0 . 573E-03 

70,10 

6 . 970E-03 

11 . 302 

14.472 

NO  DATA 

BUI  K  AERODYNAMIC  CALCUl  ATIONS  BASED 

ON  ABOVE  ESTIMATED  VALUES  AT 

TEN  METERS 

(FR1EHF  ET  AL, 

1978)  : 

INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
<  f-S table, -*Un stable*) 
-0.029  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH^(Z1»2?)l/2 
13.99 

Z/t  AT  GNH 

-0 . 036 

Z/L  AT  10  METERS 
-0.028 

MONIN  -OBUKHOV  LENCTH 
(Meter  n 
£ . 5S6E  0? 


FLUX  PARAMETERS 
<+=UP,— DOWN) 


MOMENTUM  FLUX 
(Nt/m2> 

-2.04E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

4.R2E-Q5 

LAT.HFAT  FLUX 
<U*tts/m2) 

1.19E  02 

GIN.  HE  AT  FLUX 
(W*tts/m2) 

1.71E  01 

SKY  AND  SOI  Ak  HEAT  FLUX 
<Wa  t  ts/*2> 

-  1.01C  03 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  ts/«2> 

-8.73E  02 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/ sec) 

4.075E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9.628E-95 

SCALING  PUT. TEMP. 
(Kelvin) 

-3.376C-02 

ROUGHNESS  LENGTH 
(Meter-:) 

2.389E-G4 

DRAG  COFF.AT  10  MFTERS 
(Dimensionless) 

1 .3S9E-03 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter 2/sec2  > 

-1 . 661 E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 

4 .820E-05 

WITH  POT. TEMPERATURE 
(Meter  Kel./sec) 

1 . 376E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n3> 

1 . 2286 

AIR  SPECIFIC  HEAT 
(ITcal./Kg  Kel.) 
2.4151E  02 

WATER  LAT.HEAT  VAP . 
(ITcal./Kg) 

5.9024E  05 

VAP. PRES. AT  UT  LEVEL 
(Millibar ) 

15.726 

ABS. HUM ID. AT  WT  LEVEL 
( Kg/n3) 

1  .  188E-02 

BAR.  PRES.  AT  UT  I.EVEL 
(Millibar) 

1012.8V 


BOWEN  RATIO 
<nu  unit'.) 
0.143 


Me ASUREM?  NT  EkROR  ANA!  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CQN5TI TUFNT  MfASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PRUFILE  FUROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’♦or-": 


GRAD. RICH. 
NO.A1  CMH 

Z/L 

A I  10M 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

St  N. HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. POT  , 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

COEF 

927. 

105% 

82% 

1467. 

68% 

5% 

12% 

214% 

41% 

105% 

27% 

61% 

82% 

173% 

173% 

46% 

40% 

ton 

5% 

6% 

145% 

23% 

63% 

124% 

43% 

40% 

CONTINUED  B.-.LOW 


H UN  NUMBER 
START  TIME 
START  DATE 


790509)200 
12:  2:20  PST 
9  May  197V  (DAY  129) 


MARINE  SURFACE  LAYFR 
NRL  MICROMtlHIROLOGY 
SAN  NICOlAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  GAMP  I  INC  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


COMPGSITC  PKuEUE  AND  T 
WITH  THE  LOWER  LIMIT  Or' 


•Ul  K  AFRUDYNAMJC  DfRIVFD  PARAMFTtR  VALUE  UFIGHTFO  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
:  THE  CORRESPONDING  Ml  ASUREMFNT  UNCERTAINTY  INDICATED  INI  1 : 


FLUX  PARAMETFRS 

(♦-UP,-»DOWN)  SCALING  PARAMETERS 


i  k  At .RICHARDSON  NUMB.k 
(♦-Staole,-  Unstable) 
-0.001  10.021  AT  CMH 

GLOME  TRIG  MEAN  HFIGHT 
(Meter)  GMH-<Zt*7?)l/2 
12.99 

Z/'L  AT  CMH 
9.001  (0.02) 

•'/L  A 1  10  METLRG 
0.00  l  1  O.I>21 

MONJN-UBU.OiOV  LTNCTH 
(Meier  ■:) 

-l  . 075E  0  4 


MOMENTUM  FLUX 
(N  »/m3> 

-2.321-01  16.0E-02J 

HUMIDITY  FLUX 
(Kq/'.et  m2) 

4.49E-0S  IH.0F  06) 

LAT.HEAT  FLUX 
( Wat  t<i/m2) 

1.1  IE  02  I7.OE+01) 

SEN. HE AT  FLUX 
(Ua  t  t*>/m?) 

-2.32C  00  l 3. OTa 00  I 

Si:f  AND  SO1  AR  HI-  AT  FLUX 
(Wat  «s/m2> 

-  1  .Olt  03  12. 0E*01 1 

TOTAL  HE- AT  BUDGET  FLUX 
< Wa  f 

8.V7C  02  13. OK  tail 

BOWEN  RATIO 
< n i>  unit1) 

0.011  ( C  .  Ofl I 


FkIClIUN  VELOCITY 
(Meter './tec  > 

4.333F-01  16.0E-02J 

GCAl  TNG  SPEC.  HUMID. 

( Kg/Kq  > 

U.114E-05  T3.0f.-J5l 

SCAl  ING  POT. TEMP . 
(Kelvin) 

1.515E-0?  (2.QE-02J 

ROUGHNESS  1FNGTH 
(Meter  *. ) 

3.I2AF-04  (fr.OE-05) 

DRAG  COI  F  .AT  U  Ml  HRS 
<  Meter*, ) 

1  .$4iM -H3  14.0E-C4J 


I/fl  FERCNLF  Bf  TWu-N  THE  PROF  (11  AND  DU,  K  AFRODYNAMIC  DERIVED  PARAMt  ILK  VAIUES  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
ATliVL  WF  ICMIFi)  COMPO'11  IF  VAMW  MR  i-.F'ALHRl  Ml  N 1  I  INI  F  W  I  A  IN  I  Y  VAI  UL  (WHICH  I'VE  R  ABiilJl  UTF-  VALUE  IS  LARGFR).  ALL  VAIUIS  ARE 
L  I  '31  ED  IN  PFNI.FNT  DXFt  f  Rl  N’Cf  AND  ARC  *«or 


I.BAi> 

K  (CM. 

U  L 

MUNI N l UN 

l  AT  .Hf  AT 

s;  n  .hl  at 

SKY  RAD. 

TOTAI  MEAT 

BUWEN 

FRICTION 

SCL .SPEC 

SCL .POT . 

ROUGH . 

DRAG 

Ml .  A  1 

fy.M 

AT  1 OM 

M.IIX 

Ft  UX 

1  1  UX 

FT  Ux 

FLUX 

RAT  IO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

LOfcF 

1  1 2% 

1  1  1% 

17% 

19% 

552% 

0% 

4X 

212% 

9% 

26% 

177% 

29% 

19% 

END  OF  DATA  ..'UN 
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HARINE  SURFACE  LAYER  MICRPMc  Tt OROl  OC ICAL  L  XPtR IMF  N  T 


NAVAL  RF  'if  ARLH  l.AMJRAfOKY 
ATMUSPMFRIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  KT'iFARi  H  STATION 
SAN  NICOLAS  ISl.ANO,  CAl  IFUkNIA 

a  a  «  a  rtILROHf  TFuRdLOCICAL  DATA  •  *  «  a 


RUN  NUMBER:  7905091230 
START  TIME:  12i32:40  PST 
FND  TIME:  13:  2:50  PST 
START  DATE:  9  May  197?  (DAY  127) 

*  ANALOG  CHANNF  L  RAW  DATA  (AVERAGE  VDC): 

No,  00  No, 01  No.  12  Nc ,  03  No. 04  Me  .  05  Nc.CN  No. 07  fu-.uU  M.o-. 

VOLT  .  RF.F  .  A  TEMP  .  STRUC .  1  TEilP  .  ?;  TRUC  .  2  DFW  POINT1  DEW  POINT?  WIND  CPfFOl  WIND  SPEEDS  BAR  .  PK*  b  . SKY  RhD.  -IRu  i  K 

6.205  0.001  Q.JOl  4.833  4.967  6 .  *20  6.031  4.7;?.  7.046  4  ■>¥, 

No. TO  No. 11  Ho.  12  No  .  t  3  No. 14  o  ,  1 1>  No  ,  16  No.  17 

BULK  NT  1F.MP  AC  FRFQUENCY  AC  V  (HI  AGE  MANUAl  Ft  AG  ZtRO  REF.  SPARE  A  SPARE  T>  VOLT .KtF  . H 

4.133  3.074  2.538  0.001  0.001  0.301  0.01)1  6.201. 

*  DIGITAL  CHANNF  L  RAW  DATA  (AVERAGE  )  :  ESCARP MEN  f  DATA,  FIELD  CA'IBRAriON  ANO  UIND  SPEED  E  SCARP  MCN  (  ('ORRCf  T 

No .  1  No.  2  UPWInD  NEAR  UPWIND  I  AND  OPlM.AI  DPVFfAL  WT  I.FFJAL  Wf.lEl.  W.  Il 

ATR  TEMP  .  1  AIR  TEMP. 2  KF ICH 1 /i FNG TH  PATH:  Meters)  (Volt*'  (Vole'S)  < Volts*  (Leeff  *  u.ie  t  » 

1411  124969  1421  125402  0.183  U3  fl.3'18  y.QSO  0.300  3.992  ■  .  V 

*  SYSTEM  HUJ3FKF  FP ING  PARAMETERS  TRANS:  A  TED  INTO  ENGiNI  L«  TNG  UMI-: 

MANUAL  FI  AG  ERROR  COUNT  DATA  BASE  VM  T  .  RJ  F  .  D»- V  VOlT.RFf  .  DF  V  /FRO  RFF.DFV  AC  VMT.F1.UK  AC  FREQ  .FLUX  AC  vlu  TALL  At.  I  REtH  i*C  Y 

(No. scans)  <No.  scans.)  (No. scans)  A(No.>.D0jV>  b  ihc .  > .  0  05V)  (No . > . 0 L?V >  (Ne.>5V>  (No.>)H7)  (VAf*  <  H;  .» 

0  0  180  0  U  U  J  3  115.4  ‘.9.8? 

*  OBSERVED  MICROMETlF.OROlOGlCAL  PARAMETERS  (INL!  UDTNG  THF  ABOVE  CAl  .  AND  ESCARPMENT  CORRECTIONS)  TRA-.SL A TFD  INTO  FNCINCF RING  UNITS 

AIR  TEMP.  I  WIND  SPEEDl  DEW  POINT!  If  MP .  STRUT,  t  WIND  1)  1 K  .  BAR.PRFS.l  SKY  RAD .  t-Ul  K  WT  TFMP  r.UN  AJR  TEMP 

(Celsius)  (Meter/sec)  (Celsius)  <K»1  .  *m  (Df-q.Trie)  (Millibar)  (W*tt/n?)  (Celsius)  'Ke.uni 

12.4V7  12.17  8.85  NO  LATA  314.8  1010.72  -9 . 02E  02  13.772  .'85.67V 

AIR  TEMP. 2  WIND  SPEED?  DEW  P0INT2  Tt  riP .  StKdC  •  2  TIDE  TAWl  E  BAR. PRES. 2 

(Celsius)  (Meter/ser)  (Olscis)  ( Kvi  .  «rt-  ?/3>  ( fie  ter  MSI.)  (Millibar) 

12.540  11.23  8.98  NO  DA  I A  -0.4?  1011.8: 

»  CAU.U»ATF0  MICROMETMORDLOCICAL  PARAMETERS. 

HEIGHT,  Z1  POT. TEMP. 1  VIR.TFnP.l  V. POT. TEMP. 1  ABS. HUMID. 1  RfL.HUMTD.l  SPEC .HUMID. 1  VAF.PRES.l  S.VAPPRtS.l  Rt f . INDC >  1 

(Meter*)  (Celsius)  (Celsius)  (Celsius)  <Kq/n3)  (Percent)  (Kq/Kq)  (Millibar)  (Millibar)  iKei.«M-2'3* 

19.35  12.677  13.7U  13.893  8.595F-C3  78.43  7.602F-G3  1  1  , 33L  :4.447  NO  DA  T  A 

HEIGHT,  1.2.  P0T.TFMP.2  VIR.TFMP.2  V.  POT.  TEMP.  2  A&S.HUNTD.2  Rt  L  .  HUMID .  2  SPEC .  MUM  I D  .2  VAP  .  PRF  S .  i»  S  .  VAP  .  kRLS.2  REF  .  1M4  x  2 

(Meters)  (Celsius)  (Celsius)  (Celsius)  <Kg/n3)  (Percent)  (Kg/Kq)  (Millibar)  (Millmar)  (Kel.xM  2/3) 

9.20  12.630  13.767  13.857  H.677F-03  ?8.90  7.065E-03  11.4*3  14.504  NO  DATA 


PRINT  DA  ft  :  t  1  JUfi  19&U 

DATA  -.AMPl.TNC  RATE  (AIL  f.  I  lANNI.l  5 )  :  (,/Min 

DhTA  AVEkACINC  PERIOD:  31  Min 

NPMENCi  ATURC:  1  UPPFR  l.EVtl  ,  2- LUWF  R  i  I  Vtl 


a  CONTINUED  BELOW 


RUN  NUMEFR:  7V050V1230 

START  TIME:  12:32:40  PST 

START  DATE:  9  May  1979  (DAY  129) 


MARINE  SURFACE  l  AYER 
NRL  HICROMETFOROLOGY 
SAN  NICOLAS  181  AND ,  CAL 


PRINT  D*. -I  li  JUN  1930 

DATA  SAMPLING  RATE  (AIL  CHANNF  LS>:  6/Min 

DATA  AVERACINC  PERIOD:  30  Mm 

NDMENCl  ATURE  ;  t-UPPFR  I  EVEL  ,  2-L DWf  R  I  LVEL 


*  PROFILE  CAl  CUt  AT  IONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAl  UF8  (BUSINCtR  ,  1973)  : 


FLUX  PARAMETERS 
( a-UP , ' “DOWN ) 


SCALING  PARAMETERS 


PARTIAL  DERIVATIVES 


PROI  1LE  St  UHLS 
-  I  NCR  .  W1  TH  HE  I  CUT  ) 


GRAD.  RICHARDSON  N(f  rfBCR 

<  testable, -‘Unstable) 

0 .016  AT  CMH 

GF  (METRIC  iiFAN  HEIGHT 
(Meter)  CMM- ( Zl »Z?> 1/2 
12.99 

7/ L  AT  GMH 
0.023 

//L  AT  10  Mf  TEKS 
0.018 

Z/L  AT  Zl 
9.1  f-S 

7/L  AT  Z2 
0.016 

MUNIN-OMIKHOV  LENG1H 

<  Meters ) 

5 , 61 0E  02 

PSH  AT  Zl-  -0.153736 
PSI1  AT  72*  -0. 077070 
PSI2  AT  Zl-  -0.207/5? 
PBZ2  AT  72*  -0,104159 


month  tun  flux 

(Nt /n2) 

-2.97E-01 

HUMIDITY  FLUX 
(Kq/ser  m2) 

3.2VE-05 

LA  T . HEAT  FLUX 
<Watts/n2> 

«  .  1  2F  01 

SFN.HEAT  FI  HX 
(Wat ts/«2) 

-1.93E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/M?) 

*  9 . 83E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Ua  1 1  s/m2 ) 

-9.21E  02 

BOWEN  RATIO 
(nn  unltii) 

-0 .237 


FRICTION  VELOCITY 
<  Meters/sec ) 
4.914E-01 

SCALING  SPEC . HUMD . 
(Kq/Kq) 

-5.446E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

3. 15BE-02 


ROJGHNfSS  LENGTH 
( Me  t  er  s  > 

4 . 539E-04 


DRAG  COKf .  AT  10  Mr TERS 
(DiMensionless) 

1  .8951.  03 


CFNFRAL  FO/?M  :DN/D/- 
1 (N1-N2) )/[l n(Zl/Z2)» 
( Z 1 *Z2 ) 1 /?] 

N= WIND  SPEED  (M/set) 

Z -HEIGHT  (Meters) 
DUS/DZ=  1  .  05F.-0  1 


N=SPF.C.  .HUMtDlTY  (Kq/Kq) 
Z= HEIGHT  (Meters) 

DSH/DZ  =  -8.92E-06 


N*POT .TEMP. (Kelvin) 
Z-HFIGHT  (Meters) 
DPT/DZ*  5.17L-03 


GE  NERrtl  F  O.TM  :  '  N  '  SL  DP  E  =■ 

I  (LnZl-PSD-U  nZ2-P!it ) )/ 
IN1-N2) 

N=UIND  SPEED  (M/s».’c> 
Z=HEIGHT  (M)  Vert. Axis 
PS1=PS11 

US  SLOPE -  8.141 -01 

N-SPEC. HUMIDITY  <Kq/*g> 
l~-  HEIGHT  <M>  Vert.  A*  is 
PSI“PSI? 

CH  SLOPE -  -9.9 aE  03 

N-POT . TuMP . (Kelvin  > 

Z»  HEIGHT  (M>  Vert.  Axis 
PSI*PSI? 

PTK  SLOPE-  1.7  IE  01 

N«LnTEMP  .STRUC  .  (Km  2/3) 
Z=  HF I C.HT  (M)  Vert  Axis 
PSI-NONL 

CT2  SLOPE -NO  DATA 


«  GENERAL  CONSTANTS: 

VON  KARMAN  CRAVI TA f ION  PROFILE  PROFILE  BULK  BULK 

CONSTANT  ACCEI  ERATION  TUR .PRANDTl  TUR . SCHMIDT  SI  N  HEAT  MOISTURE 

< N#  units)  (M/sec  2)  NUMBER  NUMBER  TRANGF . COf F  •  TRANSF.COFF. 

0.4  9.7959  0.74  0.74  0.?2c-03  I.32E-03 

•  GENERAL  NOTF-5: 

Accuracy  llnlt#ti«n  exceeded  far  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
CoMputation  executed  by  insertion  ofi 

SHI  SN2*  ♦/-  08r-3  Kq/Kq. 


AIR  DENSI 1 t 
<Kq/m3) 

1 . 2261 

AIR  SPFC1FIC  HEAT 
< ITcal . /Kq  Kei . ) 
2.4152E  02 

WATER  (.AT.  HEAT  VAP. 
(ITca1  /Kq> 

5-9023E  05 


a  CONTINUE D  ON  NT  XT  PAGE 
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RUN  NUMBER  :  7905091230  MARINE  SURFACt  LAYFR  PRINT  DATE  :  11  JUN  1900 

START  TINE :  12:32:40  PST  NRL  MlCROMETEORQLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/flm 

START  DATE:  9  Hay  1979  (DAY  129)  SAN  NICOLAS  ISLAND,  CAL  DATA  AVERAGING  PERIOD:  3 P  Min 


«  ESTIMATED  MICROMETEOROLOGICAL  PARAMETERS  AT  TIN  METERS: 


AIR  TEMP. 

WIND  SPEED 

DFW  POINT 

FFMP . STRUC. 

BAR , PRES. 

BULK  UT  TFMP 

AIR  -W)  TtMP 

POT -U 1  TEMP 

VIR-UI  TEMP 

V.PQT-UT  TEMP 

(Celsius) 

(Me ter /set > 

<  Celsius) 

(Kel  .  *11-2/3) 

(Millibar ) 

(Celsi us) 

(Kelvin  > 

(Kelvin) 

(Kel v in ) 

(Kel v i n ) 

12.535 

11.34 

8.97 

NO  DATA 

I fl 1 1 . 72 

13.772 

-1 .237 

-1.139 

-0.011 

0  .  G«7 

HEIGHT 

POT. tFMP . 

VIR . TFMP  . 

V. PUT. TFMP , 

ABS. HUMID . 

REL .HUMID. 

SPEC .HUMID. 

VAP .PRES . 

S. VAP .PRES  . 

REF • INDEX 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/«3 ) 

(Percent ) 

(Kq/Kq) 

(Mill lbar  s ) 

(Mill ib*rs) 

(Ke- . *M-2/3> 

10  .  Q0 

12.633 

13.761 

13.859 

866VE-03 

78.84 

7. 057E-03 

1 1 .430 

14.498 

NO  DATA 

*  PUt  K  AERODYNAMIC  CALCULATIONS  BASED  ON  ABOVE  ESTIMATED  Vfl UE5  AT  TEN  Mr  TER S  (FRIEHE  ET  AL,1978): 

INFERRED  FLUX  PARAMETERS  INFERRED  INFERRED  MEAN  VERTICAL 

STABlL/tr  <  +=*UP ,  -’‘DOWN )  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MISCELLANEOUS 


GRAD .RICHARDSON  NUMBER 
(♦-Stable,-- Unstable) 
-0.026  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CnH~iZl»Z2)l/2 
12.9? 

Z/L  AT  GttH 
-0.033 

Z/L  A  T  TO  METERS 
•0.026 

MON  IN-OBUKHOV  LENGTH 
(Meters) 

-3.920E  0? 


MOMENTUM  FLUX 
(Nt /«2) 

-2. 1BF-01 

HUMIDITY  FI  UX 
(Kg/sec  «2 > 

4,81 E-0S 

LAT.HEAT  FLUX 
(Mat  ts/«2> 

1.1 9E  02 

EFN.HEAT  FLUX 
(Uat  ts/«2> 

1 . 72F  0  I 

SKY  AND  SOLAR  HFAT  FLUX 
(Watts/*;?) 

-9.B3E  02 

TOTAL  HEAT  BUDGET  FLUX 
(Uatts/*2> 

-8.46E  02 

BOWEN  RATIO 
t/fo 
0.145 


FRICTION  VELOCITY 
(Meters/sec ) 

4.210E-C1 

SCALING  SPEC. HUM  ID. 
(Kg/Kg  > 

-9.304E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3.297fc-02 

ROUGHNESS  LENGTH 
(Meters) 

2.675F-C4 

DRAG  GOFF. AT  10  METERS 
(Dimensionless) 

1 .378E-03 


WITH  LONG.  VELOCITY 
(Meter2/sec2) 

-1  .773E-01 

WITH  ABS.  HUMIDI 1 Y 
(Meter  Kg/ sec  m3) 
4.812E-B5 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec  ) 

1 , 3H8E-02 


AIR  DENSITY 
( K  g  /  n  3  > 

1 . 2284 

AIR  SPECIFIC  HEAT 
( ITcaJ ./Kg  Kel - > 
2.41S2E  02 

WATER  LA I. HEAT  DA  . 

( ITcal . /Kg) 

5 .9C22F  05 

VAP . PRES ■ A  f  UT  LEVEL 
(hill lbar > 

15.736 

ABS. HUMID. AT  UT  LEVLl 
( Kg/n3) 

1  .  188E-02 

BAR. PRES. AT  UT  LEVEL 
(Mi  1 libar ) 

1012.92 


x  MI  ASUREMF  NT  ERROR  ANA1  YSIS  OF  PARAMETERS  LISTED  IN  PFRCENt  MEAN  ERROR  AC  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “+or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1 0M 

MOMENTUM 

FLUX 

LAT.HEAT 

FI.UX 

SE  N .  HEAT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCL. ROT . 
TEMP  • 

ROUGH. 

LENGTH 

DRAG 

CDEF 

87% 

101% 

61% 

146% 

6  3% 

5% 

12% 

209% 

40% 

10  6% 

23% 

60% 

Bl% 

174% 

174% 

465 

40% 

1 1)2% 

5% 

6% 

142% 

23% 

63% 

125% 

43% 

4  0% 

*  CONTINUED  BELOW 


RUN  NUMBER:  7905091230  MARINE  SURFACE  LAYER  PRINT  DATE:  11  JUN  1980 

START  TIME:  12:32:40  PST  NRL  MICRUhETEOROLOGY  DATA  SAMPLING  RATE  (ALL  CHANNELS):  A/M in 

START  DATE:  9  May  19 79  (DAY  129)  SAN  NICOLAS  ISLAND ,  CAL  DATA  AVERAGING  PFdJOD:  30  Mm 


«  COMPOSITE  PROF  TIE  AND  BULK  AFRflDYNAM  IC  DFRlVFD  PARAMETER  VALUE  Wf-TGHfFD  AS  A  FUKCUON  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  T HF.  CORRFSPONDINC  MI  ASU.<EMFN1  UNCERTAINTY  INDICATED  IN  I  )  : 

FLUX  PARAMETERS 

STABJIITY  (♦*UP,-=DOWN>  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER  MOMENTUM  FLUX  FRICTION  VELOCITY 

(♦-"table, --Unstable)  <Nt/ri2)  (Meters/sec  > 

1.002  I0.02J  AT  GMH  -2.46F-01  l6.0E.-02i  4.466001  (6.GE-021 

GEOMETRIC  MEAN  HFIGHT  HUM T D I T Y  FLUX  SCALING  SPEC. HUMID. 

(Meter)  CMH^(  Z1*Z2)  1  /?.  (Kq/*ec  n?)  (Kq/Kq) 

12.??  4.4UL  05  I8.QE-061  -7.85Y.t-05  13.01  051 

Z/L  AT  GMH  I  AT. HEAT  FLUX  SCAI  INC.  POT  .  TEMP  . 

0,003  10.02]  (Watt.,/ft2)  (Kelvin) 

J.UF  02  CP.OF+OfJ  2.15901/?  (2.0E-02I 

7/L  AT  10  METERS 

0.002  TO.OPj  SFN.HTAT  FLUX  ROUCHNF SS  length 

(Wa»r*i/«2)  (Meters) 

MONIN -OBUKHOV  LENGTH  -5 . 2?F  00  13.0E  +  00J  3.451E-04  (6.0E-051 

( Meter* ) 

5.150E  05  SKY  AND  SOLAR  HFAT  FlUX  DRAG  COFF.AT  1 1j  M.  TENS 

( Ua  t  i  •% /«?  >  (Meters) 

.  8  If  02  12. 06+61  I  154VF  U3  f  4 . 0 C - 0 4  l 

TOTAL  HFAT  BUDGET  FLUX 
(Watts/*? ) 

-B.72F  02  13.  OF  >011 

BOWEN  RATIO 
(no  unit*) 

-n.uio  lo.oai 


»  DIFFERENCE  BETWEEN  TMi  PROFIIF  AND  BUI  K  Ai  PODYNAM/C  DERIVED  PAR  AMI  TFR  VAI  Ui  S  AS  COMPUTE  D  VIA  TH»  STANDARD  PL  VIA!  JON  fHU,  K)IW»  Tib 
ABOVE  WEIGHTED  COMPOSITE  VAI  W  UR  MF  ASURE  Ml  NT  UNCERTAINTY  VALUE  (WHICH  FVFR  ABSOLUTE  VAI  lit  IS  I  ARGMO  .  AIL  VAl  UI  S  ART 
LTSTEO  IN  PERCENT  D  IFF  f RENCf  AND  ARF  "♦or  ": 

GRAD, RICH.  Z/L  MCIMF.NI  UM  LAT.HIAT  SIN  HFAT  SKY  RAD.  TOTAI  Hi  AT  BOWEN  FRICTION  SEl  SPEC  SCi.POl  ROJ.H  .  DRAG 

NO. AT  GMH  AT  1 0M  FlUX  FLUX  FLUX  FLUX  FlUX  RATIO  VF  l  DC  1 T Y  HUMIDITY  TEMP.  LENGTH  I  UI  F  . 

112%  11?%  17%  20%  355%  0%  4%  243%  0%  25%  182%  27%  »»'* 


■  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICROMETEOROIOGICAL  EXPERIMENT 

NAVAL  RESEARCH  l  ABORATUR Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MAH  INF  A1M0SPHFRIC  RESEARCH  STATION 
SAN  NICOLAS  ISI  AND,  CALIFORNIA 

»  *  «  «  rtlCROHE  TEOHOLOGICAL  CAT  A  *  *  *  * 


run  Number : 

7905091300 

PRINT  DATE: 

11  JUN  1980 

START  11 ME. 

15;  3:  0  PSl 

DATA  SAMPI  ING  RATE  (ALL  CHANNELS):  6/Man 

FND  TIME: 

13:33:10  PST 

DATA  AVERAGING  PERIOD:  30 

Min 

1  i TART  DATE: 

9  May  197V  ( 

DAY  JP.9) 

NDMF NGLATURE 

injpPFR  LEVEL,  2=  LOWER 

LEVEL 

ANALOG  CHANNM.  RAW  DATA  (AVERAGE  VDC) 

No  .  00 

No  .  01 

No  .  02 

No  .03 

No  .  04 

No  .05 

No  ,  06 

No  .07 

Nc  .  OB 

No  .  09 

Ln.  I.NIF.A 

IFMP  .MRUC .  i 

TF  MP  .  S  1 RUC 

2  DEW  POINT  1 

DEW  P01NI2 

WIND  SPEED  1 

WIND  5PF.ED2 

BAR.PRi‘S.2 

SKY  RAD. 

WIND  DIR. 

.j  .205 

(« .  0  (,  1 

C  .  00  1 

4,911 

4 , 994 

6.565 

6.226 

4 . 72? 

6,867 

5.047 

N  u  .  1  il 

ri:.  1  1 

Na  .  1  ? 

Na  .  13 

Na.  14 

No  .  15 

No  .  1  6 

No  .  1  7 

i:lU  k  WT  Ttni 

A(  i-Kl  NUi  Nl.T 

AC  Vi»i  TACt 

MANUAI  FL  AC 

ZERO  RTF. 

SPARE  A 

SPARE  B 

VOLT. REF  .B 

4  .  1  bS 

?. .  5  56 

Q  .  Dili 

0  .  J31 

0  .  J01 

0.001 

6.235 

D".:/7  rtt  CHA.vNI-L  RAW  DATA 

(AVERAGE) ; 

ESCARPMEN T  DATA.  FIELD  CA 

1  Bit  A  r  i  UN  ANI» 

WIND  SPEED  ESCARPMENT  CORRECTIONS: 

:*o  1 

No .  :* 

UPWIND  NFAH 

UPWIND  LAND 

DP If CAI 

1»P?FCAL 

umcAi. 

US1EC 

W'.LEC 

AIR  TtMf'.l 

AIR  TFflP.2 

Hr-  ICHT/LENCTH 

PAIH<  Mete.-  ) 

(Volt..) 

(Volts) 

(Volts) 

(Cceff . > 

(Coefl . ) 

1411  125.1 09 

la:.1!  1253UV 

D.  103 

145 

-«» -  9.)8 

-  0 . 059 

0  .  0  JO 

0 . 9V? 

0  .V--2 

SYSTEM  H1j  J  j! 

KEEP ING  PAM AM 

LIFRS  TkANCL 

ATFD  INTO  ENGINEERING  UNITS 

MANUAL  FI  AG 

1  KI<UR  1 ,1  JUN  1 

DATA  BASF. 

VOLT.  REF.  DEV 

VUI  T.RFF.DFV 

ZERO  Rri  .1 :l  V 

AC  VDI  T  .FLUX 

AC  FRLO.FLUX  AC  VOLTA'. 1 

AC  FREQUENCY 

(  No  .  scan-.* ) 

<1*0  .scans) 

(No . scans) 

A(No . > . C0SV) 

B ( Ho . ) .005V) 

(No  .  >  .  Cf:2V) 

(Nc . >5V) 

(No. > 1 M  7 ) 

(VAC) 

(Hr  > 

i) 

l 

179 

0 

U 

a 

0 

9 

115.4 

59.89 

OBUlRVED  MICKOilE  f  fcOROLOGXCAl  PAR  AML  1 ERS  (INCLUDING  THF  ABOVE  CAI 

AND  FSCARPMHNT  CORRECTIONS)  TRANSLA  TFD  INTO  ENGINEER  INC  UNITS: 

AIK  IFMP.l 

WinD  SPEED 1 

mFW  POINT  1 

TErJP  .*,1  RUC.  1 

WIND  DIR . 

BAR  ,  PRF.S  .  1 

SKY  RAi). 

BUI  K  UT  1  F  MP 

MEAN  AIR  1 EMP 

(Olsnv.  ) 

(hvfter/set  ) 

(Celsius) 

(Kel . xM-2/3) 

(Deq . True ) 

(  Mi  1 1  Uiar  > 

(Uatt/n2) 

( Celsius  > 

(Kelvin ) 

12.111 

12.62 

9. 0? 

NO  DATA 

316.6 

1010.65 

-9.5UE  02 

13.804 

2B5.6P5 

AIR  TEMt  2 

wind  speed? 

Diui  PHINT2 

TEMP.  STRUG.  2 

TIDE  T ADI E 

BAR . PRL S . 2 

(Celsius) 

(Meter /sec ) 

(Celsius) 

(Kel . xM-2/3  > 

(Meter  MSL ) 

(Millibar) 

12.539 

i  l .  5H 

9.14 

NO  DAI  A 

-0.51 

1011.75 

CALCULATED  MlCRuMETEUROLOG (CAL  PARAMETERS: 

HEIGHT,  Zl 

POT . TEMP . 1 

VIR  .TEMP.  1 

V. POT. TEMP . 1 

ABS.HUMD.  1 

REI  .HUMID.  1 

SPEC . HJMI D . 1 

VAP .PRF5. 1 

S.  VAP  . CRTS.  1 

REF  .  INDEX  1 

( i-ietsrs) 

LCeist us) 

( Celsi os) 

(Celsius) 

(Kq/M3> 

(Percent ) 

(Kg/Kq) 

(Millibar) 

(Millibar) 

(Kel .xh-2/3) 

18.35 

12.691 

13.741 

13.921 

8.690E-C3 

79.24 

7. 081E-03 

1 1  .  457 

1 4.459 

NO  DATA 

HF  tP.HT,  Z2 

HUT.TFMP.2 

VIR  .  TEMP. 2 

V.PUT . TFMP.2 

ASS. HUM  ID. 2 

R  f.L  .HUMID.  2 

SPEC. HUMID. 2 

VAP  .  PRES,  ii 

S. VAP. PRES. 2 

REF. INDEX  2 

(Maters) 

(Celsi us) 

(Celsius) 

(Celsius) 

( Kg/«3  > 

(Percent ) 

(Kq/Kq) 

( Hi  1 1 ibar  ) 

<Mi 11 ibar ) 

(Kel  xM  2/3) 

9.20 

12.629 

13.779 

13.869 

B . 772E-D3 

79 . 76 

7. 141E-03 

1 1 .566 

14.501 

NO  DATA 

CONTINUED  BELOW 


RUN  NUnfefR:  77350V 1300 

START  TIME;  13:  3:  C  PAT 

START  DATF:  ?  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
N&L  hICROME TEOROLOGY 
SAN  NtCOI  AS  181  AND,  CAL 


PRINT  DATE:  11  JUN  19H0 

DATA  SAMPLING  RATE  (AH.  CHANNELS):  6/Man 
DATA  AVERAGING  PERIOD:  3C  Min 
NOMFNC1.ATURF:  I  UPPER  I  F. VI  l  ,  2- 1  CjUER  LEVEL 


PROFILE  CALCULATIONS  BASED  ON  ABOVE  OBSERVED  AND  CALCULATED  VAI  UES  ( BLISINCE  R  , !  973 )  : 


flux  parameters 

F'ROI  II  E  SLOPES 

STABTl  IT Y 

(♦**JP,-=DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦- l NCR .WITH  HEIGHT » 

GRAD . RICHARDSON  NUMBER 
( t-Stable,  --Unstable) 
0.016  AT  GfiH 

GMMkTRlC  Ml- AN  HMUHT 
(Meter)  (;MH-(Z1*Z2)  1/? 
12.7V 

//L  AT  GMM 

*  .  02  6 

1/ L  AT  1C  MK  TERTi 
0 . 020 

7/ L  AT  ZI 
0  0  1/, 

Z/L  AT  /:? 

«  .  b  1 8 

MON  J  N  -  UBliK  UfiV  LENGTH 
< Meter s  » 

5. 071 E  02 


MOMENTUM  FLUX 

(Nt/fi2> 

-3.52E-01 

HUMIDITY  FLUX 
(Kg/sec  m2) 

3.S3F-n5 

L AT. HE AT  FLUX 
(Watrs/n2> 

B.73E  01 

E-F  N  .HEAT  FI  MX 
( Wa  t  ts/n2) 

-2.76E  01 

SKY  AND  SUL  MR  HEAT  FLUX 
( Wat  ts/H-?) 

9 , 58E  02 

TOTAL  HEAT  BUDG'  T  FLUX 
<  W« 1 li/n? ) 

-8 . 9BE  0.? 


FRICTION  VELOCITY 
(Meters/sec  > 
5.356F-01 

SCAT  ING  SPEC.KUMD. 
(Kg/Kg) 

-5.372E-05 


SCALING  POT.  TEMP. 
(Kelvin) 

4 . 151E-02 


ROUGHNESS  LENGTH 
(Werers) 
6.Q54F-04 


DRAG  COEF.  AT  10  MFTERS 
(Djntnsionles ,) 

OUOt-  03 


CFNFRAI  F  ORM  :  DN/DZ  * 

I  <N1  N? ) 1 / 1 1  rt(71/Z2)« 
<  21*Z2> 1 /2 i 

N--WIND  OPE f  B  <M/sec  ) 
Z=HEIGHT  (haters) 
DUS/D7=  1  .  16E  01 


N=SPEC .HUMIDITY  (Kq/Kg) 
Z-HFIGHT  (Meters) 
DSH/DZ*  -8.92f.-06 


N=POT . TEMP , (Kelvin) 
Z- HEIGHT  (Meters) 
DPT/DZ*  6.BVF-03 


CENFRAI  FORM  :  N  SHV  t  • 

I  <1  nZl  PSI  )-  (  LnZ?-P  !'.]  >  1/ 

INI -N?) 

N-WInD  rpFf{>  (h/trr  ) 
Z-HFIGHT  ( M  >  Vert  A* is 
PSI*PSI1 

WS  SLOPfc -  7.471-01 

N*SPFC .HUMIDITY  (Kq/Kq) 

Z  =  Hr I GHT  (Mi  Ver t  . A, l  • 
PSI “PSI 2 

DH  H  OPE  -  1  D 1 1  04 

N  ®POT  TtMf ,  ■ h  e  i  v  in  ) 

? -  HEIGHT  (M>  Vert  Ail 
P  !'•  I  -  P  S 1 2 

PTK  SLOP!  1  3 OF  01 

N  =LnTf  Ml  .  STRUT  'K  »M  2/  3  > 
Z-Ht  ICH1  (M  >  Vt-r  1  A  *  i  *, 
PSl=NONt 

CT?  SlUF'F-MO  DATA 


PSI1  AT  £\ - 

pst  i  at  /;»«■ 

PT.I2  AT  /I* 
PS  12  AT  Z?* 


.  1  70  0H7 
il  .  9HS.'75 
-f .229847 
l)  .  1  IS 217 


BOWEN  RA. IO 
(ni»  unitt  ) 
-0.316 


r.IWCRAl  CONST  AM  IS: 

Vf  IN  K  ARMAN  HR  AVI  1  All  FJN 

PROF  II  F 

PROFTI  E 

BUI  K 

BULK 

MISCELl  ANT  OUS 

CONSTANT 

A-  Cf  i  »  RAT  I lira 

TUW • PRANDTl 

TUR .SCHMIDT 

SEN  HEAT 

MOtSTURF 

AIR  DENST1V 

IM  «t,  Its) 

<M/  ,ei  »  ) 

wlirlBFR 

NUMBER 

IRANI, F  . CUFF  . 

thansf  .corr 

(Kq-  e < ' 

1.  .  4 

V  .79  ,9 

li  74 

C  .74 

0 . 9?C - U  3 

1 .32E-C5 

t . 22?9 

O'  NEPAL  NOTt 

An  „rac  y  I  um  «  needed  ♦  i.r  «*-.,%ur  t  of  Profile  Slope  and/or  Partial  Derivative 

P  jmii  j  t  at  i  on  e*pfutr>t  by  iisertion  of: 


AIR  F.PI  r  I  r  1C  HI  AT 

1  l U  a  1  .  • kq  Kel  > 

2  4  1!. 41  02 


SHI  SM?  ♦  /  .  Il  01  .1  Kq/Kq. 


WATER  l  At  HEAT  VA® 
<  I  T  i  a  l  /Kq) 

5-9(l23f  'I', 


CON  f  I  NUT  O  TJN  NfJTf  PAf.f 
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RUN  NUMBJfc:  790509)300  MARINE  SURFACE  LAYER 

STAR  l  TIMF;  13:  3:  D  P'il  NRl  MICROMETEUROLOGY 

ill  ART  DATE;  V  hay  1979  (DAY  129)  SAN  «IC0l  AS  ISLAND,  CAL 


PRINT  DATE;  11  JUN  1980 

DATA  SAMPLING  RATE  <  ALL  CHANNELS)  6/Min 
DATA  AVERAGING  PERIOD;  30  Mir* 


H.llilAVFD  HURUrtLTFUKMLUGlCAl  PAR AMETE  RS  AT  1 EN  METERS: 


AIR  TIM?. 

WIND  SPEED 

DFW  POINT 

TEMP .STRUC. 

BAH . PRFS . 

BULK  WT  TEMP 

Al,R-ur  TEMP 

Pl)T-Ur  TEMP 

VIR-WT  TEMP 

V . POT -WT  TEMP 

(Celsius) 

(Meter /ser ) 

(Celsius) 

(Kel . xM-2/3) 

(Mill  t  bar  > 

(Celsi us> 

(Kelvin ) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.535 

l  l  .71 

9.13 

NO  DATA 

1011.65 

13.8C4 

-1 .268 

-1.170 

-G . 029 

0  .  069 

Hi  IGHT 

PUT.  !ErtP. 

VIR.TFMP. 

V ,  PO  T  .  Tf  MP  , 

ABS. HUMID. 

R£L .HUMID. 

SPEC. HUMID. 

VAP . PRES . 

S. VAP .PRES. 

REF. INDEX 

v  Meters  > 

( Cels i vs ) 

(Celsius) 

(Cel  si  us) 

( Kg/«3) 

( Percen  t  > 

(Kg/Kg) 

(Millibars) 

(Mill ibar  s ) 

(Kel  , kM-2/3  > 

10.00 

12.633 

I3.77S 

13.873 

8.763E-03 

79.70 

7 . 134E-03 

11 .553 

14.497 

NO  DATA 

HUi  K  AERODYNAMIC  CAICUtATIONS  BASL  D  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  Al  ,1970)! 


INFERRED 

STABILITY 


FLUX  PARAMF.TERS 
<+*UP,-=DGWN> 


INFFRRFD 

SCALING  PARAMETERS 


INFFRRkD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELL  ANEOUS 


i  -NAD  .  R  l  (  HARDSON  NUMBER 
(t;5!^ble,  ; Unstable) 
0.024  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=(71*Z2> 1/2 
12.99 

2/ L  AT  CHH 
-0.031 

2/L  AT  10  METFRS 
-li .  024 

MOW IN -OBUKHOV  LENGTH 
(Meters) 

-4.212E  02 


MOMENTUM  FLUX 
(Nt/*2> 

-2.36E-01 

HUHIOITY  FLUX 
(Kq/sec  ng) 

4 . 86E- 05 

EAT. HEAT  FLUX 
(Ua  t  ts/n2> 

1.20F  02 

f.tN.HEAT  FLUX 
(Uatts/n2> 

1 . 8 1 E  01 

SKY  AND  SOLAR  HF AT  FtUX 
< Wa t  ts/A2) 

-9.58E  02 

TOTAL  HEAT  BUDGET  FLUX 
<  Uat ts/m2 ) 

8.19E  02 


FRICTION  VELOCITY 
(Meters/sec  > 

4. 386E-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-9. O20E-O5 

SCALING  POT. TEMP. 
(Kelvin) 

-3 . 330E-C2 

ROUGHNESS  LENGTH 
(Met  er-s) 

3.079E-04 

DRAG  COEF.AT  10  METERS 
( D inensi on  less ) 

1 .403E-03 


WITH  LONG.  VELOCITY 
( Meter2/sec2 > 

-1 .923E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg /sec  n3 ) 

4 , B59E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel . /ser  ) 

1 . 46 IE -02 


AIR  DENSITY 
(Kg/n3) 

1 .2283 

AIR  SPECIFIC  HEAT 
( ITcal  •  /Kg  Kel  .  ) 
2.41S4E  02 

WATER  LAT.HLAT  VAP . 

(I Teal  ./Kg) 

5.902 3C  05 

VAP. PRES. AT  UT  LEVEL 
(Mill  lbar  ) 

15.768 

ABS. HUMID- AT  UT  LEVEL 
(Kg/n3) 

1  .  191E-02 

BAR, PRES. AT  UT  LEVEL 
(Millibar) 

1012.85 


BOWEN  RATIO 
(nu  units) 

0 . 151 


rtEASl/#£rt)  NT  bkffOH  MM  YSJS  Or  PARAME  FER5  l  JSTED  IN  PERCENT  Mr  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TUP  ROW  ARE  PRIiMlE  ERROR  VALUF.S  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  FRRCJR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "*or- 


GRAD. RICH. 
NO. AT  GMH 

2/1 

AT  1  DM 

MOMENTUM 

FLUX 

LAT.HEAT 

FLUX 

SFN.HEAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 
RAl  IO 

FRICTION 

VELOCITY 

SCL  .SPEC- 

HUMIDITY 

SCL .POT  . 
TEMP  . 

ROU.nl. 

LENGTH 

DRAG 

c:oef 

78% 

927. 

76% 

143% 

56% 

5% 

13% 

199% 

3RX 

105% 

18% 

58% 

76% 

193% 

17  3% 

46% 

41% 

101% 

5% 

7% 

141% 

23% 

64% 

124% 

43% 

40% 

CONTINUI  D  BI'LOW 


RUN  NUMBER;  7V05PVJJ0L  MARINE  SURFACE  LAYER 

START  TIME:  13;  3:  0  PSI  NRL  MICR UHET EOROLOGY 

MARI  DATE:  9  May  1979  (DAY  129)  SAN  NICOLAS  IS1AND,  CAI 


PRINT  DATE :  l 1  JUN  1980 

DATA  SAMPLING  RATE  ( ALL  CHANNELS):  6'Mjn 
DATA  AVERAGING  PERIOD;  30  Min 


COMPOS!  IF  PROF  TIE  AND  M 
WITH  T Ml  LOWER  L  IMI  I  CL- 


» K  AERODYNAMIC  DFRTVED  PAR  AMP TFR  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
THl-  CORRF  SPONDINC  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1: 


S  Tfthli 


IT* 


FLUX  PARAMETFRS 

< ♦*UP , -■•DOWN)  SCALING  PARAMETERS 


GRAD .  R  I  l.HAR  D’-ON  fiUrtBFR 
<  ♦-Stable,  •  C.in«.t  ab  I  e  > 

0  .  0  04  f  (1  . 1: 2  |  AT  CMH 

H  i  >Mi-  1  k  LC  MAN  HEIGHT 
^.i-rer  j  C.-;h.^(/i*2;'>)/2 
12.99 

//L  Al  CMH 
!)  .  3!)6  I !)  .  1)2  J 

/'  L  A  I  111  METERS 

t .  .nr,  c  .  02 1 

MON  i  r*  OBUnHUV  LENGTH 
'  Me  *er  s » 

7  .  l  66F.  0  * 


MOMENTUM  FLUX 
<Nt/«2> 

-2.8PE-D1  (6.0F-02J 

HUMIDITY  FLUX 
(Kg/  :nc  m2) 

4.5GE-05  T 8.  OF.- 061 

LAT.HEAT  FLUX 
(UaTts/n2> 

1.1 3E  02  I2.0E*01J 

SIN.  HE  AT  FLUX 
( Wa  1 1-»/«2> 

•  i .  13F  oi  i3 . ae+ooi 


TOTAL  HEAT  BUDGET  FLUX 
(Wat  rs/«7) 

8,  <»  ,E  02  I3.0E  *011 

BOWEN  RAt ID 
(no  unu‘,1 
-0.043  10.081 


FRICTION  VhLOCITY 
<  Meter s/sec ) 

4.752E-01  1 6 . 0E-O21 

SCALING  SPEC. HUM  ID. 

( Kg /Kg  > 

7.644E-05  13.0E-05) 

SCAT  ING  POT  .  TEflP  . 
(Kelvin) 

3 . 1 94F-02  I2.0E-021 

ROUGHNESS  LENGTH 
(Meter*,) 

4.348E-G4  (6.0F-OM 


SKY  AND  SOLAR  HtAT  FLUX  DRAG  COIF. AT  10  MF TERS 

(Uatts/M?)  (Meters  2 

-7.58E  02  I  ? .  CE*0 1  I  1  .6371.-03  14.0F-041 


till  i  f.PENl  t  B:.fw  FN  I  Mr  PROFILE  AND  BULK  Af  RODYNAM/C  DERIVED  PARAMf  TER  VAl  UPS  AS  COMPUTED  VIA  INF  STANDARD  DEVIATION  I  ROM  EITHER  T  HI 
hi  fiVI  Wf  I  f,H  I )  D  niMPliStlF  VALUE  UR  MFASHMFMFNI  UNCERTAINTY  VAl  I  IF  (WHICH  F.VFR  ABSOLUT  F.  VALUF  IS  .  ARGFR)  All  VAl  Ut  S  ARE 
1  I'.Ifp  IN  PFWLINI  DIHlKfNCF  AND  ARF  "♦or-**; 

i  F  Ml-  RICH  i/t  MOMr-NlUM  LAT.HIAI  SIN. Hi  AT  Sx  Y  RAl).  TOTAL  Hr  AT  BOWEN  FRICTION  SCI  SPEC  5*1  PUT  ROUt.H  DRAG 

Mi.*!  l.i.H  AT  (  Orl  IUI<  MW  FLUX  FLUX  FLUX  RATiO  VFLCCllY  HUMIDITY  U  MP  t  F  NG  t  H  (  OE  F 


OX 


5%  296%  1 1 X 


35%  -'X 


END  OF  DATA  HUN 
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MARINE  SUH F ACC  (AYER  MT CRONE  If  0*01  OC.lCAL  EXPERIMENT 


NAVAl  Rl  ‘A  AKIH  I  AI'QRATC'R  Y 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  Rt '.LARCH  STATION 
5AN  NICOlAS  ISLAND,  CALIFORNIA 

«  »  »  «  M  1  f.R OntT FOR GlCCICiU  DATA  *  x  »  * 


RUN  NUMBER; 

7905091330 

PRINT  DAT)  : 

11  JUN  198U 

START  TIME: 

I 3; 33:20  PS I 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mjn 

end  rrrtr ; 

14:  3:30  PST 

DATA  AVt'K AGING  PERIOD:  3C 

M’n 

SI  ART  DATE: 

9  Mjy  197V 

(DAY  12V) 

NOME NCI  AlbKE 

1- UPPER  LF.VEl  ,  2*1  OWE R  1 

,VEL 

ANAI  OG  CHANNEL  RAW  DATA 

(AVERAGE  VDC 

No .  00 

Nc.Ol 

No  .  6? 

No  .03 

No  .  Ii4 

No  .  05 

No  .  06 

Nc  .  (17 

No  .  (Hi 

VOLT .RFF .A 

It  HP .STRUC. 

1  TEMP .HI RUC 

?  DEW  POINT  1 

OKU  PUINI2 

WIND  SPFFDl 

WIND  *.PF  f  D? 

BAR  .PRFS.2 

SE  r  RAD . 

6.205 

0.001 

C  .61  l 

4.921 

5.002 

6 . 1  47 

5 . 03  3 

4 . 722 

6 . 401 

No  .  1  0 

No  .  11 

No  .  12 

No.  13 

No  .  1  4 

No  .15 

NO  .  1  6 

NO  .  17 

Bill  K  wr  TEMP 

AC  FRFQJkNG 

Y  Ar  VUi  TAE.L 

MANUAL  FLAG 

ZFRlI  REF’  . 

SPARE  A 

SPARE  B 

VOL T  PtF  ,  b 

4.167 

3.818 

2 . 538 

0 . 1)01 

J  .  1 3  1 

■J  .  3  0  1 

if.  991 

6 . 2T5 

DIGITAL  CHANNEL  RAW  DATA 

( AVERAGE ) : 

ESCARP  Mt  N I  DATA.  FiFLD  CAI 

I DRAT  ION  AND 

WIND  SPEED  ESCARP ML  NT  COR RE El  IONS : 

No  .  1 

No  .2 

UPWIND  NfAR 

UPWIND  LAND 

DP i E  CAL 

DPPFFAL 

WUF  CAL 

wsiti: 

AIN  TEMP . 1 

AIR  IEMP.2 

HEIGH I/L ENCTH 

PA TH( Meter  s  » 

(Volts) 

(Volt'.) 

'  Vc  It-./ 

(  I'cer"  1  .  / 

1411  1 25928 

1421  l?:.y:»6 

0.183 

145 

0  .  !i  fiB 

-  U  .  USD 

U  .  0  J  ‘J 

D  .  99? 

SYSTEM  HOUSEKEEPING  PAN AML  TENS  I R ANSI  A TED  In  TO  ENCTNlEHlNG  UNITS 

MANUAL  FI  AG 

F  KRClR  COUNT 

DAI A  PAGE 

vm  T  .  RLF  .  DF  V 

VIM  T  .  RFF  .  Dl  V 

7LRO  RFF. DEV 

AC  VOi  1  .FLUX 

AL  MtFO.FLlJX 

r\C  VOI  TAI 

(  Nc  .  ■scans ) 

(No.sc  <ms ) 

(No  .sraiH' 

A(Nu . > . 005V> 

B(Nu .  >  .0  05V) 

(Nc . > .062V) 

(Nc . >5V» 

■’  Ni  .  -  1H;  ) 

<  VAC  » 

0 

a 

181) 

3 

J 

0 

0 

J 

115.4 

Nc  .IV 
WIND  TUB 
5.0  </ 


UM'Et 
<  Ci-ef i .  > 


si.9'..? 


At.  r  REQD)  NC  Y 
(H/  ■ 

59.8  :? 


observed  microme  teproi  ogicai  pakamf ters  <in:iuding  tkf  abuvc  cai  .  and  e l»carpmf n i  corrections)  translated  into  r ng inhering  u.. a i s : 


AIR  IFMP.I 

WIND  SPFFDl 

OKU  POINT! 

TEMP .STRUC. 1 

WIND  DIR. 

FAR  .  I'Rt  f. .  1 

SKY  RAD. 

Bbi  K  UT  If  HP 

Mr  AN  hIR  i EMP 

(Celsius) 

(Me ter /set ) 

(Celsius ) 

(Kei . xM-2/3) 

(Deg . Tr  ue > 

(Millibar) 

•  Wa  f  t/m?  > 

(C  eisus) 

(Kelvin) 

12.593 

11.82 

9.  <17 

NO  DATA 

3 1 8  •  0 

Ii)10.fa5 

-9.J4F  02 

13.835 

285.V5.J 

AIR  TEMP.:? 

WIND  SPEEDS 

DIU  POINT? 

TEMP. STRUC. 2 

TIDE  TABLE 

BAR.PRLS.2 

(Celsi us ) 

(Meter /  .ec ) 

(Celsius) 

(Kel . xM-P/3) 

(Meter  M5L) 

iMllllUar ) 

12.593 

IQ  .96 

9. 19 

NO  DATA 

-0  .51 

1011.75 

CAI  CUI  AT  ED 

MICRDriETF  UROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT.TFMP . 1 

VCR. TEMP . t 

V. POT. TEMP . 1 

APS. HUMID. 1 

RFL  .HUMID.  1 

SPEC . HUn 1 D . 1 

VAP.PRLS. 1 

S.  VAP. PRES.  1 

REE . INDEX  1 

<  Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3> 

( Per cen  t ) 

(Kq/Kg) 

(Mill i bar ) 

(Mil  liber ) 

(Kel . >h  2/3  > 

18.35 

12.773 

13.828 

14.008 

8 . 722F-0.3 

79.12 

7 . 1 C9fc -03 

1  1  .50? 

14.537 

NO  DATA 

HEIGHT,  72 

PUT. TF HP. 2 

VIR . TEMP . 2 

V. POT. TEMP. 2 

ABS . HUMID . $ 

RCL . HUM iD  .  2 

SPEC.  HIIM1D.  2 

VAP .PRFS.2 

S. VAP. PRC S.? 

RIF  .IN<  »  /  ? 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

(K:j/m3) 

(Percent ) 

(Kq/Kg) 

(Mi 1 1 iDar / 

(Millibar; 

i  Kei  .  *P  4'/  i  > 

9.2.1 

l 2 . 683 

13.837 

13.928 

8. HU  DC -13 

79.74 

7 . 1  65  E  - 1)  3 

1 1  . 605 

1 4 . 55 3 

Nil  DATA 

CONTINUE D 

BE  L  nw 

RUN  NUMBER 
SI ART  TIME 
START  DATF 

;  7905091330 
:  13:33:20  PRT 
:  7  May  1979  (DAY  129) 

MARINE  SURF  ACT:  LAYER 

NRL  MICROME TFOSOi  GCY 

KAN  NICOLAS  I SI  AND,  CAI 

PRINT  DATE:  11  JUN  1981- 

DATA  SAMPI  InG  RATE  (ALL  i.nANNI.  L  S)  :  (>/Min 
DATA  AVERACiNC  PlKtCID:  3<  Min 

NOMFNCL  AIURE  :  l-UPPFR  i  tVH.  ,  2;  1  CiLER  IFVEL 

PROFILE.  CALCUI  All  ONS  BASED  ON  ABOVE  OBSCRVl D  AND  CAI  CULATFD  VAl  UfS  ( BUS1NGFR , 1 973 > : 


FLUX  PARAMETERS 

PROFILE  SI  OPES 

(♦--UP, -‘DOWN) 

SCALING  PARAMETERS 

PARTIAL  DERIVATIVES 

( ♦- INFR .WITH  HE  J  CHI ) 

C-R  AD.  RICHARDSON  NUN  BLR 

<  t-S table, --Unstable) 

0.037  AT  CKH 

L*- ONEIRIC  ilfAN  HKJCHT 

<  He  ter)  CMH  (21  *Z«*>  1  /2 
12.9? 

7/L  AT  GMH 
0  .  060 

1/ L  AT  1C  METERS 
0 . 046 

Z/L  AT  »' . 

0  .  Bsfi 

Z/L  AT  7? 

0  .  042 

NON IN OBUKHOV  LENGTH 
( Tie  ter  % ) 

2 . 170E  02 


M'TfiFNrUrt  FLUX 
<Nt/r»2> 

-1 . R4F-0 1 

HUH ID IT Y  FLUX 
(Kg/sec.  nP  > 

2.T4F-05 

LA r.  HEAT  FLUX 
(Wat  «s/n2> 

5.29E  01 

SEN.  HEAT  FI  OX 
(Uatts/n2> 

-2.43E  01 

SKY  AND  SOLAR  HFAT  FLUX 
( Wat  ts/m?) 

V.04E  02 

U1TAI  HFAI  BUDGET  FLUX 
(Wat is/n?) 

-8.75E  02 


FRICTION  VELOCITY 
(Meters/- ec> 

3 . 869F-0 1 

SCALING  SPEC  .  HUtlD . 
(Kg/Kg  > 

-4.513F-05 


SCALING  POT.  TEMP. 
(Kelvin) 

5.069E-02 


ROUGHNESS  LENGTH 
(Meters) 

1  991E-04 


DRAG  COtt  .  AT  1(1  Mi- TER S 
(1)  inenston  le  »s ) 
t.2491 


GENERAL  FORM : DN/DZ- 
I  (N1-N2)  !/U  r»(Zl/72)« 
<Z1*Z2> 1/21 

N-  W 1 ND  SPEE  D  (M/sfcC > 
Z=HE IGHT  (Miters) 
DUS/D7*  y.  SUE- 02 


N-SPEC .HUMIDITY  (Kq/Kg) 
Z-HE  1CHI  (Me  ten,  > 
DSH/DZ=  -6 . 9 Pi  -06 


N=PDT .  TEM° . (Kelvin) 
7-HF  IGHT  (Meters) 

DP T/D7-  1.G0E-G? 


GENER  AL  FORM: 'NSlOPE= 

[  (I  nZl  -PS1  )-<l  nZ2-PSl  >  )/ 
IN1-N2J 

N^WlND  SPEED  ( M/ser > 
/^HEIGHT  (M)  Vert  Axis 
PSI*PBI1 

WS  St  OPE-  l.03r  00 

N-Sf-EC  .HUMIDI1  T  (Kq/Kg) 
Zs HU  IGHT  ( M  >  Vert .Axis 

p$x*estp 

SH  SI  OPE=  -1  .  ?OE  04 

N  =PQT . TEMP . (Kelvin' 

7 ■ HEIGHT  (Ml  Vert .Axis 
PSI*PSI? 

PTK  SLOPE-  1  .  0  7F  01 

NsLn  TEMP . STRUC .  (KxM-2/3) 
Z  =  HF 1 CHT  (M)  Vert. Ails 
PSI=NONt 

ct;.»  slope«no  data 


PSI1  AT  /l^ 
PSll  AT  72- 
PSI2  AT  Z 1 = 
PS I 2  AT  Z2* 


-0 . 397508 
0.1 99295 
-0 .53717? 
-I)  .269310 


BOW!  M  RATIO 
(no  uni t*. > 
-0 . 460 


GENERAL  CONS  TAN TS : 


VON  K ARMAN 
CONSTANT 
(Ns  units) 
0  .4 


GRAVITATION  PROP  TIE 
ACCFL  ERA  r  ION  TUK  .  PRANDTL 
(iVsrc  ?>  NUMBER 

9.7959  0,74 


PRIlI  II  F. 

TOR.  Si  HM1PT 
NlJMBl-  R 
C- .74 


T'Ul  K 

SI  N  HF  AT 
IRAW.F  .CUFF  . 
0 .921  -03 


BULK 

MOISTURE 
THANSF . CHEF . 
I .32T  03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3) 

1 • 2276 


M  NERAL  NOTES: 

Accuracy  limtatun  **r  ended  f cr  neasur enen t  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  execvte.l  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITcal. /Kg  Kel . > 
2. 41541  02 


SHI  SH2  ♦/-  .001  3  Kq/Kg. 


WATER  LAT.HEAT  VAP  . 
( ITcal  ./Kq) 

5.9J19E  05 


CONTINUED  ON  Nl  xT  PACF 
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RUN  NUMBER:  7905091330  MARINE  SURFACE  LAYER 

START  TIME!  13 :33s 20  PST  NRL  MICROHETEUROLCCY 

START  DATCi  9  May  1979  < DAY  1?9>  SAN  NICOLAS  ISLAND,  CAl 

*  ESTIMATED  MICROMETEOROLQGICAL  PARAMETERS  AT  TEN  METERS: 


PRINT  DATE:  11  JUN  193C 

DATA  SAMPLING  RATE  (ALL  CHANNELS).  6/Mn. 
DATA  AVERA CUtG  PORIOO.  30  Min 


AIR  TEMP . 

WIND  SPEED 

DEW  POINT 

TFMP .STRUC. 

BAR  PRES. 

BULK  Uf  TEMP 

AIR-WT  TEMP 

POT-WT  TEMP 

VIR-WI  TEMP 

V.POI-Wl  1 1  rtf' 

(Celsius) 

(rle  »er/ser  ) 

(Celsius) 

(Kel . xH-?/3> 

(Millibar) 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

(Kelvin) 

12.593 

11.07 

9.18 

NO  DATA 

1011.66 

13.805 

-1.213 

-1.115 

0  .  031 

0  .  124- 

HEIGHT 

POT.TEMP . 

VIR.TEMP . 

V.POT .TFMP  . 

ABS. hUMLD , 

RFL. HUMID. 

SPEC. HUMID. 

VAP .PRES , 

S.VAP .PRES. 

REF  .  1  nDE  X 

(Meters) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kg/n3 ) 

(Percent  > 

(Kg/Kg) 

(Hill i bar  s ) 

(Mil  1 ibar s ) 

(Kel . «M-2/3 ) 

10.03 

12.691 

13.826 

13.934 

8.791E-03 

79.67 

7,  t5rjE-03 

11 .593 

1 4 .552 

NO  DATA 

»  BUI  K  AERODYNAMIC  CAlCUlATIONS  BASED  ON  ABOVE  ESTIMATFD  VALUE'S  AT  TEN  METERS  (FRIEHE  ET  AL  .  978): 


INFERRED 

S1ABILITY 


GRAD. RICHARDSON  NUMBER 
( ♦-Stab le, — Unstable) 
-0.028  AT  GHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH*(Zl*Z2>l/2 
12.99 

Z/L  AT  GMH 
-0.035 

Z/L  AT  10  METFRS 
-0.027 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-3.717E  0? 


EI.UX  PARAMETERS 
(♦»UP ,-=DOWN> 


MOMFNTUM  FLUX 
<N  t/«2> 

-2 . 05E-01 

HUMIDITY  FLUX 
(Kg/sec  «2> 

4.55E-05 

LAT.HFAT  FLUX 
(Uatts/n2> 

1.1 3£  02 

GEN.  HEAT  FLUX 
(W*tts/n2> 

1 .66F  01 

SKY  AND  SOLAR  HF AT  FLUX 
(Ua  tts/«2> 

-9.04E  02 

TOTAL  HEAT  BUDGET  FI  IIX 
( Wat  ts/»2) 

-7.75E  02 

BOWEN  RATIO 
(no  units ) 

0 . 147 


INFERRED 

SCALING  PARAMFTFR5 


FRICTION  VELOCITY 

(Meters/sec ) 

4.082F-01 

SCALING  SPEC  HUMID. 
(Kg/Kg) 

-9 . 083E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3 .270F-02 

ROUGHNESS  LENCTH 
(Meter  i) 

P.404E-04 

DRAG  COEF.AT  10  METERS 
(D i nensionless) 

1 . 360E-03 


1NFFRRFD  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
<Meter?/ser 2 ) 

-1  . 667E-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  «3) 
4.554E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec ) 

1 . 335E-02 


MISCELLANEOUS 


AIP  DENSITY 
( Kg/n3 ) 

1 . 2280 

AIR  SPECIFIC  HEAT 
(  ITcal ./Kq  Kel . ) 
2.415SE  02 

WATER  LAT.HEAT  VA.  . 
(Ileal . /Ky ) 

5.9U19E  05 

VAP.PRES.AT  UT  LEVEL 
(Mill  ibar ) 

15.770 

ABS. HUMID. AT  WT  LEVEL 
( Kg/«3) 

1  •  191E-02 

BAR .PRES. AT  NT  LEVEL 
(Millibar) 

1012.86 


*  MEASUREMENT  EkROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFU  cRROR  VALUES  AND  BOTTOM  ROW  ARE  BULK  AFRUDYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  ’♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  10M 

MOMENTUi. 

FLUX 

t.hEAT 

FLUX 

SFN.HFAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 

r  V 

BOWCN 

RATIO 

FRICTION 

VELOCITY 

SCL  .SPEC. 

HUMIDITY 

SC:.  .POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

U)EE 

832 

1142 

892 

1522 

612 

52 

102 

2132 

452 

1072 

1  62 

652 

892 

1752 

1752 

462 

412 

1032 

52 

72 

1442 

232 

642 

1262 

432 

402 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905091330 
13:33(20  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACF  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS) ;  6'Min 
DATA  AVERAGING  PERIOD:  3C  Min 


*  Ur..  wUHE  PROFILE  AND  BUI  K  AFRUDYNAMIC  DFRIVFD  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  1HE  ABOVE  RESPECTIVE  PFASUREMt  NT  ERRORS 
WITH  f  H_  uMc’K  LIMIT  OF  THE  CORRl  SPONGING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  l  1  : 


STAPIl  ITY 


Flux  parameters 

(+*UP,-*DOUN)  SCALING  PARAMETERS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, -*Un stable) 
0.016  10.021  AT  CNH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH*(71»Z2) 1/2 
12.99 

Z/L  AT  GMH 
0.022  I0.02J 

Z/L  AT  10  MEIERS 
0.017  (0.02) 

MONIN-OBUKHOV  LENGTH 
( Meters ) 

5.794E  02 


MOMFNTUM  FLUX 
(Nt/«2> 

-1.98F-Q1  I6.0E-02) 

HUMIDITY  Fl  UX 
(Kg/sec  m2) 

4.04E-05  IB.0E  061 

LAT.HFAT  FLUX 
(Wat  ts/*2) 

9.99E  01  l? . OE+O 1 1 

SFN.HFAT  FLUX 
(Wat  ts/n2) 

-9.13F  00  I3.0E+00J 

SKY  AND  SOI  AR  HFAT  FLUX 
(Wat  ts/n2 ) 

-9.04E  02  1 2 , OE  +  O 1 J 

TOTAL  HFAT  BUDGET  FLUX 
<Watts/n2) 

-B.15E  02  l 3 , flF+01 ) 


FRICTION  VELOCITY 
(Mefers/sec  ) 

4.009E-01  16.0C-0?) 

SCALING  SPf  C.HUMID. 
(Kg/Kg) 

-7.379E-05  13.0F.-051 

SCALING  POT .TEMP . 
(Kelvin) 

4  .  t l2f -C?  12.0E-02I 

ROUGHNESS  LENCTH 

<  Meters ) 

2.239L-C4  16  . OF -15  I 

DRAG  COIF.  AT  10  MF  IFRS 

<  Meter  s) 

1 . 3261  il.i  14  OF  -04  I 


BOWEN  RATIO 
(no  unit  .) 

-0.097  10. 081 


«  DIFFERENCE  BETWEEN  THf  PROFILE  AND  BULK  AFRODYNAMIC  DFRIVF.O  PARAMETER  VAlUtS  AS  COMPUTED  VIA  THE  STANDARD  DIVIAIION  FROM  [lliiiH  IH 
ABOVE  WEIGHTED  COMPOSITE  VALUE  OR  MEASUREMENT  UNCERTAINTY  VALUE  'WHICH  EVER  ABSOLUTE  VAI  UE  IS  IrtRGFR)  AL  i  VAil.fS  ARE 


LISTED  IN  PERCENT  DIFFERENCE  AND 

GRAD. RICH.  If L  MOMFNTUM 

ARF  "♦or 

LAT.HFAT 

SEN. HEAT 

SKY  RAD. 

1UTAI  HFAT 

B.TWFN 

FRICTION 

sn  spec 

SCi  .POT  . 

ROUGH . 

DP  A'". 

NO. AT  GHH 

AT  10M 

FLUX 

FLUX 

FLUX 

F  LUX 

FLUX 

RAT  u 

VFl.OCn  Y 

HUMIDITY 

TL  HP 

L  ENG  1 . 

I  m  r 

1732 

1  86X 

62 

342 

2312 

02 

62 

3182 

32 

322 

1282 

92 

*2 

*  END  OF  DATA  RUN 


>1 


MARINE  SUkKALt  l«rtK  MU  WOrtl  TlOWO:  UGlCAt  EXPERIMENT 
HAVAl  Rf  M  |.Kl  H  I  At-U&AlHkY 

mwjspftfkh;  Pin'iir'j  bwANCH 

nAU  Jnf  AlftCCPW  if  IF  n#  SEA» -  ■  H  S1«f]0N 
SAN  NU.OLA'i  I’llfiM/,  i:a:  IM/kNlA 

»  *  *  «  rttrmirtflHil  U.  I.C1I..L  0A1A  «  *  »  * 


fr  INI  UAII  l,  JUfi  ivtff- 

LA I A  MrPl  IMG  RAI1  (All.  IHANNilfa):  O/ll  in 

DATA  AVt RACING  PERIOD:  31;  Mir. 

NQrtFNM  AILRF.  ;  1- UPPER  LtVEl,  2*1  CUE  R  li-VEL 


1/tW  fiMNl  I  DCU  r*  (J I  Ml  2  WIND  FPEFUl  WIND  ‘.,PFhD2  HAW  .  I'Kl  r> . 


No  .  C  V 
WIND  DIR  . 
4  V36 


No  .  17 

VO:  I  .  RTF  .  b 


ISCAW  M.  M  r-.'.lH,  r  I  ( i_L>  t  Ml  I  few  A  T  I  lie  An  u  WIN  0  SMLP  Lfaf.ARPrtLN  T  LU<WELTION^ 

i«ru i Ni.*  Nt  »'W  iifwiiio  i  anD  iiHih v,i  h  ;'n. ',i.  widm  ai  wmm 

■  It  i..  nr LI  N-,TH  iHiH(rtt.u*."i>  <Vi.n«.>  -v-lr-.i  (*.V|i-5>  iCcell  . 

j.liA  I  *«.3  J .  J  Hi  -  .1  .  i)Vj  (I.JilO  .1 , 99? 


:  All  (•  Ii-lfu  Fin!.;  IN  I*  If...  UN.r- 


Ui.  I.Mr.i-J"  1 1,1*1  I  Hi  HI'  /;  Mi  Hi  1*  V  .  I  ‘.El  l.FM 
A  •.  r»t  .  )  .  L  I,  W  i  P'Ni.  >  i  (,  V.1)  .fJ..  .  >  .  Ill  7/ 1  <  fit  .  >SV> 


Ai;  F  Rf  (J  .  r  l  l IK  AC  VOL  TALI. 
I  N  n  .  >  1 H  t  >  (  V#.C  ) 

3  115.4 


*r  fkCQuiNC* 


S  i  I  ivi.  I  Ui>  i  r.f.-  TMf  flic.M 

Tl  .IP  .MM.i.  .  1 
•M-1 .  krt  ?/i. 

NO  HAT  A 


hN(i  C  -'AWf  rtl  N  f  CO 


ITUJNS)  TKAN3LAIED  INTO  ENliNCEW 


W.rv.  PLK 


PAW  .  PR*  S.  1 
•  rl  i » I  i  b  d  r  > 
1  ilil  .  j! 


•.KIT  RAD. 
(Watt  /n7  i 

-U.5KF  .12 


bUI  K  WT  IFfiP 
( Ce  l  *»i  vs ) 

1 3 .  yw 


hi  AN  Aik  TEMP 
.Kelvin) 
2H5.7V J 


I  l  or  SI  KIP*  7 

■>-fi .  mi  r»/ 

NO  D’.Ih 


e;  rif-L )  (Millibar) 


>'•1.1'! » i  cal  par  Ant  few. 


ViR.Hn  .1  V.PIJI  .  imp  .  1  A‘<s.H.i;iJD.  l  Pf .  Ht.Mf  r» .  I  GPCr .  Hi  in  ID  .  1  VAf.PRFS.l 


i*uf  .  ii  iiw  . ;•  Ai>'N.hiinM'. 

•*i*a  if'-»  im/flii 


Kt  i  .  I  il  '(I  I  ') 
.  I'lTtrO  •  I 


iKq/Kq > 
7.1  S3''  03 


.  fl  i  I  1  i  b  4  r  )  <  M  j  1  1 1  b  4  r ■  > 


<..pp c .  hijfii  a .  2  vap  .  pr t fa .  ;• 
•  k  (| . '  K  i  1 M  i  1 1 1  bar  ) 

V.PXIMjJ  li  re/. 


B  .  VAP  i'RFS.I' 
( n i ] I i Pat  > 

I  4 .56  0 


RLF.XNDEK  1 
<  Kel  .  *M-LV3> 
NO  DATA 

REF  .  INirt  V  ;> 
(Kel  .  «rt-i?/3  > 
NO  DAI  A 


Cl  •  :v  1  LN.Ji  ; 1  ii;  i  n>l 


.41,  W  ••  1 

t  i  vvv  ( i;A  y  i :  v  > 


iV.Ri.vE  EH.. FOCI  '  AVER 
Ns i.  hiCROiV' Tl  UWII.  IIVY 
!  AN  Nil  I'm  AS  IMArti),  f,.l 


PRINT  DaTF ;  1 1  JUN  1 VflO 

DATA  ‘  AhPl.  Ini;  RAH.  i  All.  CHANNFI.  S)r  /./run 

DATA  AV..RACINC  PfKIOP;  30  Mm 

NflnENM  ATURE  :  1-UFPFR  lEVFl  ,  2- 1  HWER  I  EVEI. 


'MH  'l£  l.A-  iM.  Alirirt.3  pH-.}  |.  UN  APOVi  OIi^tKViD  AND  'AI  D  *.  A  ft.  D  VAMPS  ( b.lJTMH  K  ,  1973 )  : 


f  lI»a  PARAML  I'  .i S 
» -  UP  ,  --DO  Jn  ) 


SCAl  In..  I’AWAMi  fFl.' 


I’APTIAI  DF  R  l  V»»  ’  I  Vi- ' 


PRC  I  HE  SI  UPES 
♦  -  1NCR  .UI1H  Fit  I  CM  I  ' 


!./AD  R  i  CHARI'  .'JO  NH.'iP!  k 
(  «  -Si.,11 1**.  lit**  *«.:■  !«•» 
Il.03*>  A I  CrlH 

'.  M  r  IR  If.  riF  urt  HF  11. Hi 
■riMWi  CNH-< I  f? 


MU  it  Ml  HM  f  tiJX 


I  .CM  1 1)  1 1 Y  MUX 
<  K  (.} '  •  •?.  o.?  > 
i'.'.'iir-ii'j 

CAl  .HFAf  H  »»X 
ibHtt'./n2) 

‘  i .  4  -i  F  ill 

M  N  .  Mf  AI  1  1  •>.< 
(Uo  i  »*i 
i .  If  If.  Ct  i 


F  w  1 1;  I  ION  Vfrl  OCITY 
f  ile  l  H'*./1  ) 

4  .  r.f, 4!  01 

m'ai  im;  ‘ .pf  r  Muir) 


w  ACINI,  poi  .  11  MP 
(Kelvin) 

'■  V”8F  02 


RiM.:MNffp.;  ltmihh 
( Me i . t s * 

7  .  5  4  VI  (!4 


i;f:N.  RAI  HHM  t'N  p.’ 

I  (  N  l  N  2  >  ]  /  1 1  '  Ml  .v  >  « 
</l  7?'l  71 

n  -  wind  r;pt  id  mi  •  •  i  > 
Z'HlIGMT  (hlNM 

DW1./D/*  I.3.T-01 


l-{  NFWAI  F  11 RM  N  S:  OPt  - 
I  (I  nZl  PM  )-  (CnZ?-PM  '  J 
j  n :  - N7 1 

N-  W  J  nu  PI  ED  >  M.  s<  •<  '• 

.* •  h::  lent  on  Ve;-T  a.  i u 
Pl-i’MI 

US  SLOPI  .  <?  .  H'-'t  -01 


N  •SPI  (  HUM  I  P  1  1  f  i  K  i)  >  q  1  N  SI'I  l  .HilrtlDM  1  4  K  y  ■■  f  i| 


SKi  AMP  Sill  AW  M.  AT  FlIJ*  i1  (471  04 

(  Ud  1 1  *,/«'*  1 
U.30E  02 

t>R«r.  I'.ii;  f  A I  10  rtl  TlhS 
TIjTAi  F«F  A  I  I  UDCI  I  f  Li i X  fHinen<;  ion]*".  .) 

Hum/ m7 j  i  u'.i.n  e  ■. 

8 . 1 4i  ft;* 


7 ■  HI  H-HT  <  Me  *  »•/  ^  > 
DSH/DZ*  -Ay.1!  (16 


N  *  F  0  T .  IF  MP  (Kelvin) 
/-HF  H.Fil  ( <1e  t > 

Dr'  1  /f)/  *  1  .  l  F  -  (17 


?- HI  1CHT  (Ml  Ver  1  Air. 

pm  --  p  s  i  ;> 

C.H  '  I  ClPL  -  t  1  0  4 

N-piH  If  nr>  .  .Kel  v  n. ' 

7  -  HI.  1  l.Fi  T  <  M  '  V*f  T  Ail' 

f  fa  I  HS1.' 

I*  IK  St.  UP£-  y  041  0  0 

NMnTi  hi  .  !,TRIH'  (Kuh  2'3) 
•  HF  If  HT  (  M  >  Vei  '.Air. 

PS  I  *  noni 

Li;  siofhno  data 


.  I  i  a:  7.  L  4. .’I* 
.1.  AI  ii  ;■  i  3H  4'. 

.  17  A  ,  ,  I  l  S.  4‘H 
I  .'  A I  77-  i)  SH'/fti) 


|4flW(  N  W  Hi  ill 

<nu  unit1.) 

-  0  .  f>f.  T 


MI  SCF.LLANf  4.1US 


lifrt  .'WC'F  II  :  I- HIIF1 1  f  HU'  K  Pill  K 

n  f  lilt  Illy  I'l.A’H'tl  low  Sf'rtM  1 1>  <  MN  Hr  AI  fid  IS  I  UN  I 

M  .Mi»  ft  M  i, ip.  R  TRAN' f.(  nil  T  U  ANSF  .  C.Of  I  , 

f  .74  0.74  0  V7(  0  3  l  <;’l  -u  4 


piMsur  enpi.1  «f  Pro*  lie  Slop.  4t.ii/p/  ('.*-•  M*l  Derivative 

n  oF: 


A  1 P  PENS*  t  Y 
i Kq/m  4  > 

1 .2773 

AI  W  I.PI  rif  ic  HEAT 
(  I  T<  a  I  .  /Kq  Kel  .  ) 
41PMF  Q? 

WATER  CAT  . MEAT  VAp  . 
<  ITt  .*1  /Kq) 

5.MM8F  (IS 


I  1P4CM  b  I  IN  fll  X  I  PAT. I 


RIM  NUNbth;  7V050V140C 

SlARI  llrtf  :  14;  3  :  40  PM 

i-fART  DATE ;  9  May  W7V  (PAY  129) 


MAS  l  NE  SURFACE  LAYER 
NRL  MCKi..  UEORULOGY 
BAN  NICOlhB  IS;  AND,  LAI 


l  S I  i rt A 1 1  D  .ill  KOMfr  rtnH'Ji  (lUlCAl  PARAMETERS  AT  UN  METERS; 


PRINT  PATf  :  II  JUS  I9bll 

Data  sampi  ing  kaie  y al i  ikannlisi-  t,/ Mm 

DATA  iWtRAMNC  PERIOD:  30  Min 


AIR  imp. 

WIND  SHFtP 

DFW  PUINi 

Temp  STRUC. 

PAR .purs. 

Blii  K  Ul  Tt MP 

A1R-UI  IEMP 

put  - w i  temp 

VIR-U1  TtMP 

V.POf-WI  TEMP 

(Celsius) 

(Meter  /  ••er  ) 

(Celsius) 

(Kel . *M-?/3> 

(Mi l 1 tbar ) 

(Celsius) 

(Kelvin) 

(Kelvin ) 

(Kel v in/ 

( Kel  vin  / 

12.604 

11.64 

V.26 

NO  DATA 

101 l .51 

13.819 

1.21b 

1117 

0  •  0  36 

0.134 

HGiUH! 

P«1  .  li  DP  . 

VIM  .  11  HP  . 

V  POT  .  Tf  MP  , 

ADS . HUMID 

FFI  HUrtlD. 

bPF L . HUMID . 

VAH  -  DREE.  . 

S.VAP .PRES. 

REF . INDEX 

( Me  t  er  s ) 

ll‘*l»  1  US) 

(Celsius) 

(Celsius) 

( Kq/«3 ) 

(Per  cent ) 

(Kq/Kg ) 

(Mil  1 ibar  s ) 

(Mill jbars) 

(Kel  kM'2/3) 

10.1  il 

1 2 . 7 112 

1 3 . MbS 

13.9b  3 

8  .  U3:IE-  03 

1*0  .  Ob 

7  .  IVFIt  -  0  3 

1  l  655 

14.561 

N(j  DATA 

BUT  K  AERODYNAMIC  CAl.  C(l:  A I  IONS  PA  SI  D  ON  ABOVi  ESTJNATrD  VAIUtb  AT  TfcN  Hi  IFRS  ( FR If  ME  FT  Al  ,  1970M 


INF  f  whi  I) 
SI AbiL 1  I Y 


GRaD.R  I  (  HARD BUN  AI/lft.R 
it-SnOle,  -  On  st<i61i') 

C  .  024  AT  CMH 

Grirrtl  TR  II  MAN  At  U.HI 
i  Me  ter)  f.M.l-  (  Z  i  •/.* >  |  /!• 
12.99 

4/E  AT  GNU 
-0 .0  30 

Z/L  A I  10  MEIERS 
-0 . 023 

MON  IN  -QBiJtvHOV  length 
meters) 

-4.303E  02 


H  UX  PARAnH  l  MS 
i  r  *UP  ,  --»DflUN ) 


mom;. n I un  Hill 
<ftt /n2) 

2 .  3.'L  -  0 1 

HUH  I Dl TY  FLUX 

(Kq/bfC  Nt I 

4 . 7 IE  US 
L  A  r  .  HE  A  f  F  l  UX 

( W-t  1  t  */«:•>  > 

i.i7t  na 

SF  ft  .  he  AT  FI  UX 
(Wat  t*/«2> 
t  .  73t  01 

SKY  AND  SOLAR  Ht  AT  FLU 
< W.  »  i  »/«;.* ) 

H.306  02 

TOTAL  heat  LODGE T  FI  OX 
( W*tts/«2> 

-7.Q4E  02 


INF FfcRF  D 

SC AG  INC  “ARAN  TF“H 


FRICTION  Vi  LOCI  1  Y 
(fleTefs/*;i,(.  > 

4.350F  01 

SCAT  INC;  t;PM"  HUMID  . 
(Kq/Kq) 

-8.B51E  0b 

RCAI  INC.  PUT  .  TEMP 
(Kelvin) 

3 . 20?F -02 

ROUGHNESS  LENGTH 
(Meters) 

2. 995F-C4 

DRAG  CUT  F  AT  10  M.  T F  K‘i 
( D i Mens i on  less ) 

t  ,  3V0E  - 1)  3 


INI  ERR  F  D  HE  AN  VER  t  H.Al 
VI I  OZ 1 1  Y  E  0  ,'AR  I ANCF 


WITH  LONG  Vi  LOG  I  t  Y 

<  de  l  *r I'/***  > 

• l  .WV2C  -fli 

U  i  IH  Abb  id  Ml  DM  1 
(Me»er  Mj/'ie  "5> 

4  727F  OS 

WITH  ROT  li  HPl  RAMJR1 

<  tie  ter  Ke  |  .  /set  » 
l . JVbt -lj 


MI  SCFlI.  ANE'OUS 


AIR  DENSITY 
i  K  q  /  m  T  > 

\  2270 

Aik  SRI  (  IF  Jl  I  r  A  T 
(  1  U  d  1  /¥  q  Kel  i 
2.41  ‘.'•jF'  02 

WATER  l  A  !  Hi  AT  VAR  . 

«'  1 1 1  a  1  .  K  f  j  ) 
b.VMVI  0b 

Vh*'  PRES  .  A  !  W  T  Cl  Vi  i 
< hi  1  l  i  6<»f  > 
lb .781 

APS.  HUMID.  AT  Ul  LFVl.t.. 
<  Kq/n3 ) 

I  192E  -02 

|iAR  .  F'RFS  •  iT  WT  I  I  VE  L 
(Millibar  > 

1  U  1 2 . 7  I 


MMEft  RAJ  JO 

*  n ,)  unit'.) 

II  140 


Mt  A.'iJRLMt  nI  1**09  Aft-.i  ISIS  il.  F'ARAMI  I  IRS  tISTED  IN  pfkCENl  Mi  AN  ERROR  AS  COMPUTED  FROM  CONST  UUt-NT  MEASURE  Mi  NT  ACCUwAC IE S . 
(||P  ^nw  AR)  PRY  If  1 1  I’  <  knot*  VAU»K  Aft!)  lOIMWl  R|*«  AR)  MR  K  A»  Rl/DY.VA«1  IC  ERROR  VAIUFS.  All  VAi  UES  ARE  APPROXIMATE  AND  ARF  “♦nr 


GRAD  R  H  H 

in 

MUNI  ftlUM 

L  ft  T  .  Mr.  A 1 

Gl  ft  .  H*  A  I 

SKt  RAD 

T  U  T  Al.  HF  A  T 

pOUi  ft 

FRICTION 

.  biu  ( 

SCI  -POT  . 

RilJGU. 

DRAG 

SO  "I  GaH 

Al  I0M 

1  lux 

Fi  OX 

f  EUX 

El  UX 

El  UX 

RAT  IU 

vei  fit.  1 1  r 

HUMID) T Y 

Tf  hP  . 

UNI-  1  H 

l  CEF 

M  1  X 

1 1  i\ 

8b  7. 

1S2'4 

bVZ 

•:j% 

l(;X 

21  CX 

44X 

IC7X 

Jbt 

647. 

HA  7 

17  A 

lUviJNUir  b 

r'*.x 

1  (.W 

4ft* 

*\‘L 

1  II  3*4 

bX 

7*4 

144*4 

234 

64*4 

l  264 

42*4 

40*4 

Kllft  N .IMP.  «  / 
: •  1  .  TIM  ii 
START  OAF. 


Si  '-l  41  ( 
i  P  I 
M.'V  I V7V  IA 


MAklNi  SMkFAM  LAYFK 
NRL  MICWHmI  TF.imulOGY 
bAN  ft  ICO.  AS  ISiAND.  I.Al 


PR  INI  DATE  IT  JUt.  t  VH  0 

DATA  SAMPLING  RAH  (ALE  lI'ANNItB);  .'..'"in 
DATA  AVERAGING  PE  RICH*  30  Pin 


I  OnPliM  ;»  i  R  i  'I  111  AND  fill  *  AMHiluNAMTI  DF  R  I VI  U  I*  ARAM!  1 1  R  VAl  HF  UIIMtHb  AS  A  FUNCTION  Ur  THL*  Al  OVE  WIGPICIIVE  MT  -V  LIRE  HI  N  T  IRRPRS 
WITH  TH.  l  041  R  l.H'F  0  IH.  ILIUM  StOfti'IM  M.AS'MftfNY  (Fftl.F  F  F  A  l  N  F »  IWMf.TillO  IN  I  I. 


I  Lll  X  PARADE  TIKS 

(  ♦  UP,  TDfiaft  ,  SGAI  INC-  PHRAMC  FI  RS 


l-R AD  R  1 1  HARD.'.M.'F  FM.npi  k 
^  ♦  -Mahle,  -  l-l.'  l.fcl.'l 
<1.01  V  I  n  .  0.  I  A  l  E».r; 

r.:  ODE  f  R  If  Df  AN  HI  I  I'T 
'Meter)  GMH  2  <  /  I  R/2  )  t 
12  vy 

i/\  A I  GM  T 
.1  .  J  7  I  il  :2  $ 

2/L  Al  10  rtEFFRS 

0.021  :  «  1.2  i 

MON  I  ft  -  OHI  W  MY  I-.'  1  t  ft  2,  T  H 
<  Me  i  %fi  • 

4  7fc7»  li. 


MUM  ftlllM  fill* 

<  ft  (  /rl2  > 

2  22r  0  1  I  ft .  H  02  1 

e  »•«!  in  I  r  m  ii* 

Mfq  se.  m.'> 

4  I  vi  lib  IH.il*  06  1 

l  ft?  IP  ft  I  FI  OX 
( Wat  »«./m2» 

I  0 4 F  62  I.'  Ill  ♦  (■  I  I 

G!  ft  H>  A  T  F  l  Ilk 
(Mat*-, /*2  • 

I  2.V  11  l-t  11*0(1 
•  )  ftft(‘  SI:  AV  H»  AT  FI  U» 

fi  (  l(  Y  2  I.'  tl  0)11 

I  •  I T  A(.  Ill  AT  FI  ll.l.l  I  till* 

<  M.»t  f./ft  '  r 

7  a:. I  )?  l  3  ll  •  ill) 


f  r  i f; r  i ij.v  vi  loci  i  r 

Y(T»>»*f  > 

4  247.  -0  1  16  .  or  u;  I 

1  Al  1M.  '.PE  (  HUniD. 

(Kq/>q  ) 

7.  IV:  |  lb  13.01  DM 

S'- At  Ini.  pur  .  Tl  MP  . 
(Kelvin ) 

5  OC  VI.  -  0  2  (2  01  P  2  I 

ROilOHNESS  IFNGlEI 

<  Meti  f ».  > 

2  73;>:  f  4  I6.PF  I  SI 
DRAG  fir  I  ft  I  IE  «•  MRS 

1  .  s4S»  1*1  I  4  .  Of  -  (.4  I 


I'.jw*  ft  RY'iru 
<n  t  un  1 1 %  • 

If  134  TO  'll! 


MtltPILft'*  Dr  YW  *N  F EPE'IlF  ft  vi  ■  ft’ I  fc  ft)  ►**;,»  t., >d  II  DflrlVID  PARAM:  HR  VAI  HI  S  AS  I’llM*  III!  P  VIA  THE  STANDARD  M  V  I  A I  1  ON  *  ROM  l  I  T  Ml  K  T  HI 
*.{()•,•»  wl  .11.101  Ii  iliDtl'SItl  VAi  >•»  i.W  ...  .*  t  ik  t  Dl  Ml  i  .Nil  W  T  A  I  ft  I  T  VAI  III  >  WII 1 1  H  I  V»  k  ftl'lillill  VAtHI  IS  IAHI.IR)  All  V  AM  IIS  AM. 
t  I  St  I  i*  I «  PtRirftl  Dir  I  Mi  «•*  <e*i>  fP|  *  ♦  t  r  - 


GRAD  DIG 
Ml  A  F  '.it 


’  ft  I  UN  iftl  Ml  A  I 


a  r  i  on 

I  7/* 


mi  A  Ht  AT 
!  I  IH 


I'.Vjft  N 

PAT  Ul 


i  f  in  i (in 

vt  i  oi  nr 


i  spfr 
Hl.Ml  iMTY 


Fill  PUT 
II  HP 


R(Hl  .M 
l  l NOTH 


DRAG 
l  til  I  . 


End  of  data  run 


489 


MARINE.  SURFACE  lATfR  MJCRUrtE  fLOHO.-OUll'n:.  F  XPtKMLfiT 
f'AVh I  kT  MARCH  I  Hi  ORATORY 

AthOSpit;  kic  PHrsits  WvANr.H 

MAkInE  A1mOSf*h:  RIO  NF.SEAKl  H  STATION 
SAN  Fi  I  COLA:-  I  Si  AND,  CALIFORNIA 

*  »  *  «  f.  KRONE  II  Oft 01  liGK'AI  DA  1 A  *  *  *  ■ 


RUN  NtlrtPL'K: 

790S0VI4.U 

PRINT  DA  II  : 

n  J iJN  tvai 

EilAkT  Tl  nE: 

(4:34:  0  P  >1 

DAI  A  CAAt’i  INt  RAIL  t  A(  l  ( 

HANNl  l  S  ,  .  /. 

/H  I' 

fc  NO  TIME; 

If-:  4:  10  PS  T 

DATA  AVI  KiV.lNO  I'fRIOL':  31 

run 

1  >  TART  L'A  IF: 

9  Mrty  IV'/ V 

< OAT  l // * 

NOW  NC  1  AUlkl  : 

i  fi.’Pi  k  i  '  . 

1 1  ,  1  i.gF.k 

1  1  Vt  1 

ANA)  OC  LFtANNl  I  RAW  DATA 

(AZtRA'.F 

No  .  lifl 

Nc  .  II  1 

Nd  .  (,  J 

tic  .  U.i 

Nt  .04 

Nc  OS 

6-  .tf 

N  L  17 

N t.  ,  tils 

VL'I  1  ,«F  F  .  A 

11  nP  .si  kin: . 

I  Tf nP  '.»tkU( 

/  01  W  POIH1  1 

Dl  U  PIllNl/ 

wind  * : p i  1 1 ’ i 

g  1  no  '■-pf  i  j:j 

1  AK  .ria  !  • 

'.i-  (  hull 

6  20  ft 

r- .  c  1 1 

<:  .ill 

4  .  V46 

:•  C?t' 

6 . 77? 

i.  43  a 

4  6V4 

j  Z>  1  v 

No  1  J 

Noll 

No.  I." 

N  .  .  J  ( 

.Hi  :  4 

Mj  1 . 

NO  ■  . 

r*  c  j  / 

MJi>  Uf  It  rtf' 

At  f  Kl  util  N‘. 

Y  A'  W:  TACi 

nANllA!  f  L  At 

7%  Kt»  PM 

tjf'AM  A 

Si'AkL  ?• 

Vt I.  1  .  fr|  f  .  !■ 

4 .  Kl  1 

(  ■/:»<, 

/ .  :>4 1 

0  .  J  •>  1 

1  .TJ  1 

J  .  J  J  1 

j  .  J... 

DK  IlAL  CHAD 

l.N»  L  k HU  1st  1  A 

(AVtRAs»F  *  ■ 

F  V.M'PH.  6  ( 

DATA.  F  li  t  O  rALIi'P«*riUN  AND 

W  I  Ni  '»?'  L  F.  (.  F 

s.‘»*kfNi  n  r  i 

fj/Kt  C  1  Ki.V  . 

No  1 

No  . 

UI'UiNli  Nt  Ilk 

(IptflNiJ  1  AND 

bp  IF  t.Al 

ld/:  i  ..i 

Ultll  •  ..1 

WS  1  fc  1 . 

air  rertf .  t 

Af  k  If 

Ht  JOHI  A.t  Ni'.  1  H  PATH.  Meiers  ) 

<  V  o  1  1 «  F 

,  c  if  1 

C t  J  1 

‘1  t»*M 

14  11  1 26b /V 

I4/|  1/644? 

0  .  1  f»3 

1  -ij 

J  .  JOE' 

■  j  .  ;«■  j 

•1  t  .'  J 

i  W. 

S'MCM  MHJ3?  Kl  EVIMG  PAkAMi-  ft- KM  lx  Mi"-:  A  1 1  f>  jNTO  t  Nj'.Jm'  Lx  ft*.  ll.-MTS. 


MANUAL  MAS  FRKUR  l.MUnl  L'Al  A  '.’-Af  V»»>  T  RFF.DFV  Vhtf  Rfl  .  »>f  V  .'.Rtf  kl  i  L>V  At  *-H  *  -fill* 

(NO  •  ftt  Jft  •  (Nc.V>COII%'  (  fid  .  «>«.  .ill  -i  >  A  ( Nc  .  >  .  0  (■  jV  *  (»•  Nv  .  >  .  t  Ct»V  >  (Ni  /  .  (j  l  .’JVf  (No  >S»V» 

J  !)  IHa  J  D  J 


rS.  I  KM..H 

if.  >1K.*» 


■2..  TAl,: 


Ai  r  l»  C  St  I  M,  Y 


UkM  RVfcO  rtlL’kONt  rtOROi  I'ilLA!  P««AN.  ffcKS  (iff  HIDING  f  Hi  RWIV  t.  tV.I  AN).  t:,_A  fh.Nl  fiUKfC  7/O.V3/  A'i  i*  iNlU  [  r-i.  I  Ni  t  »•  i  r<. .  o  *.  {  7f.- 


Aik  lHiP.1 

WIND  SPFFDI 

Di  g  ptiiNi  i 

IF  hP  lilKHC  .  1 

u:  r«t.  <>ik 

Hr  4 

i  k 1  ‘ .  ) 

■  K  (  V  A'/ 

i'U  t  U  1  i  ■  r 

V  hi  AM  a;p 

1 1.  fit* 

(Celsius) 

Oletpr/set  » 

(Cel  ••  its) 

\K.fl  ■  »M  2/S. 

<  Du.j  Iriie* 

(Nl  i 

1 t  D^r  » 

'  Uf  «  t  t  /«.  '  . 

it  el  .  1  t.v  * 

(r  e 1 t in  1 

12  6SB 

13.43 

V./2 

NO  DAI A 

3 1  4  .  J 

\M  J 

•3 

•MV  .1  )/ 

1  ■>  .  Di8 

.’  ■'5  D>-.. 

AIR  TLrtP..; 

W  l  NO  SPll  l>.» 

DLH  ptUNTl' 

II  N-'  .  SI kKC.:* 

TlPi  1  Abwi 

hM 

bbCli.2 

<  (.’•»  Isiut.1 

(iteler/si.  » 

((elstits) 

( K 1  . » n  P/3) 

<  After  nSl ) 

(Nil 

i  i'>.,r  * 

12  644 

1  J  .  V/» 

V.  33 

NO  DATA 

-  0 . 4  (t 

Mil 

33 

(.AM. lit  Alt!) 

MICRUfltTt  HHOLOl. 

1ICAL  1'ARAHETEW'. : 

height,  Zl 

prti .  temp  .  i 

VMK  d-M.-  .  1 

v  rut .TtNP. i 

H*tS .  Htin  T  r* .  1 

Rf  l  .Hi  IN  ID  .  : 

S°t  l 

lUlniD.  1 

'.’AP  PRES.  ; 

s  .  VA° .  PPf  f- 

I  Rfc./NDf 

/  I 

( Nt*  r  er  n  > 

(Ceisi  it-*> 

(  L  v  1  s  1 1»  s  •* 

ifpD.JUs) 

(Kij/m.J) 

'Pert  ent i 

(Kq' 

Kq  1 

(Ni  U  iIja,-  , 

•  hi  1  1  »Dar  » 

<  Kel  >r, 

2/  3  1 

1H.35 

1 2 .  UV4 

1  3  .  V  i;. 

1  4  .  I  1  6 

U.dC4r  03 

79.43 

7.18 

.V  - 1 3 

11  614 

t 4 • 622 

NO  DA (A 

HP.  Fthf,  72 

phi  .  if  ,ip  . :• 

Ulk  .  II  rP  2 

v  .rrn  .  ti  np  ./ 

Aktj .  itljN  1 1' . 

KM  .him  ID.  2 

’•Pi  i 

.  Fti'riip.2 

■  V.P  r  tit's.  2 

vap  :  n 

.2  re:-  IM4 

x 

<Meters> 

avi-.,  „s  i 

(Celsiws) 

(tei  vios; 

(  K  tj /tl  ',  1 

<  Per ten  •  > 

t  r  ci ' 

r  i)  i 

«  hi  i  |  it.  jf  > 

«  n  i  1  i  i  g  u  r  ) 

<  K  e  J  .  « n 

2  /  3  > 

V .  .1 

1  ■’  .  734 

l  3.7:11 

I'.VVl 

FJ.M7J1E  -03 

FiO  .  23 

7  .  1 

41  *3 

11  .'It 

i  4  .  VM 

6  0  DATA 

ronriwjtD  &<  i  (u 


RUN  M 

frtFEM  : 

VVO'.OVI  4  ( J 

MAR  IMF  U)kf  APE  1ATEP 

PRINT  DAM-  :  I 

data  hanplim; 

1  JUN  1 V8t 

k  ATT  (Alt  r  HANNF  L  S  )  :  6/Nin 

!>IARt 

r  i  nt . 

14:34  ft  PM 

Wkl  N  T  ODNf.  FF IUIK  (*<'.  f 

DATA  AVERAGING 

PERIOD:  3(.  Nin 

START 

DAll 

V  Nuy  | V7V  t  DAT  1 

127) 

SAN  NlUilAS  T  M  AND  ,  l.Al 

MINI  M  1  AUIRF  ; 

1  -  UP  PI  R  If  VFI  ,  ?H  C-VlER  1  T  VF.I 

PRO.*'  I LE  CAl  CUlAT  IONS  £«•*«*■> 1  b  ow  ATiOv’i 


OHSERVtD  AND  CAl  TUt  ATF  D  VA'  UrS  <  h  I3IM  C  K  ,  l  V'3  >  : 


mat.  n  i  r » 


FLU  <  PAftAHl  T*  /"» 

<  ♦  ^IJP  ,  -  =  DOWN  >  SfAl  INC  PARAMs:  Itl.  S  PA*.  ?  I  rtf  Dr* I VATJVfH 


PRO!  1 1  L  SLOP  IS 
<  ♦- fNCR  .  WJ  TH  ht  I  SHI 


f.kAD.p  M1HAPDMI.4  ♦iUUftlk 

l  '  ,  » ,ib  l  r>  ,  -  III,*.  •  nti  If*  » 

0.036  At  mil 

\njftf  T ft  r f,  .-»►  AN  Ml  if. HI 
(Meter  >  Crt.4  <ZI»//*l/«» 
i  2 .  vv 

//L  A  I  GflH 

o .  gvj 

//u  A  r  1(1  Hr  rtks 

0  .  U44 

//(.  at  zi 

T.O-.JJ 

//I.  AT  Z2 

0  0  41 

r'.ilil  I  >4  -  flfctl  IK  MOV  l.  F  Mi  1 H 
<  He  i  er  * 

.  *  ti3F  02 


«WMU)H  FI  u* 

(Mi  /nii) 

-f. i 

HI lil (  Dl  1  v  M  UK 

<  Kg /«■-*»£  f»2> 

70»  or. 

LA  I  .HI  AT  FLUX 

<  U-tf  t  •./#»£> 

6.67E  III 

l-f  N .  HEAT  FI  1 1 < 

(Ud  f  »«./pi2» 

4  .  SSE  0  1 

SK  K  AND  SOurtR  Hf  AT  fill* 

<  U,»t 

7.70E  02 

TOTAI  HEAT  fcUOO*  T  Tl'IX 

<  U-i  t  1  s/n2> 

-7.49E  02 


friction  vi  i.octnr 

i  rlpff‘r%/,'Fr  > 

4 . H261' -  0 1 

fit  AT  INC.  '  I'l  T  .  hlj.1l)  . 
(K.j.Kq  ) 

4  *i6(iY  - 


St  At  IN'.',  PUT.  It  HP. 
( Kel v in  ) 

7.602E-02 


ROHUHNcSS  LFNCTH 
(Pef**rs> 

4  .;»70F  P4 


DRAS  COFI  AT  1C  fif  Tl  *3 
<  DineriM  on  less  ) 

1  .V/OF  (to 


Cl  l-l  RAI  FURH:PN/DZt 
i  (Ni  J/TI  n<7l  /??>« 
<Z1  *7i?>  1  /2  i 

N-UlNl>  :>F'F  F.  I)  (n/e-FC  • 

J*H£IC-HT  (Meters’ 

I>WS/ 1)7  =  I.IVF.-01 


N  s  SPFt .  Hi  in  T  D  f  T  T  (Kq /Kq  > 
/  =  HF  If.HI  (Meiers) 
DSM/DZ-  -8.9?l  -06 


N  -PITT  .  TF  nP  .  (Kelvin) 

I  -  Hi.  I  I.H  T  >  rl  pier'.  > 

Dl  I  'DZ  -  I  .  4»t  0 2 


CtNlKAl  TO.TH  :  *N'SwO,,F- 
l  u  nZl  PS1  I-  (i  nZ2-  P!  1  <  ;  ' 
(Nl -N2J 

N  -  VI 1 ND  Ot’itD  Ut/Sfi  > 
2-H«‘ICHT  (h)  Ver  t  4ns 
P&UPST1 

U3  SLOPE  -  8  •  2V(  -l.  I 

N  ; Sr*t  C. . H’.fN ID l  TV  (fcq/Kq> 
Z1  Ml  1  OH T  «H»  V».*r  1  A»  t  •. 
p{if*Psi2 

SH  ’.I.DPl  *■  -  I  .INF  0  4 

N  -POl  .  TiHP  (Kei win  * 
t  Fi£lt»f7  (H>  Uert.  Ails 
PSI»PMP 

PTK  <1  OPt  =  V. 1  IF  00 

N^LnTtm'  .  STPUC  (e*M  2'3> 
/-HUCHT  (rl>  Ver  t  A«ts. 
PSUNONr 

CT2  SLOPE  *  NO  DATA 


PStl  AT  Zl 
PM1  AT  /;*• 
I  Hit'  A  f  / 1  * 
PS  TP  A! 


o .  iFi,»a  t  ( 
o .  I  VIV.'O 
C -SI  734? 
«  2T.VJ76 


fnlj,  N  RATIO 
(no  jn 1 1>.  ) 
-n .NH2 


CFNfRAL  (ON,  (ANTS: 


Ml  SCELLANF  (MS 


VON  K ARMAN 

OR  AVI  f  AT  PIN 

PRTiF  1(1 

P HOF  1 f  F 

BUI  K 

BULK 

LOF5TAN! 

firm  f.ra  r  i  on 

Tily  .  PRANDTt 

TUrf .SCHMIDT 

SI  N  HF  AT 

MOISTUKF 

(No  units) 

<rt/'.rc  / 1 

NUMBER 

Nll.lJtF  R 

J  RANSF  ,  CUFf  . 

T  WANSF  (OFF 

0  .  4 

V . 7VSV 

fl.74 

(  .74 

G  .921  -03 

1  .  321  -G3 

AIR  DENSTTf 

(Kqm.3  > 

l . 2267 


*  CF  NEPAL  NOTe S : 

Acrvr^cy  I  mit«tion  e»r.eetled  for  nei»urehP,i*  of  Profile  Slope  *nd/or  Her  Hi)  Derivative. 
C»«ritii*t  i  on  eief»itf«l  by  insertion  of: 


AIR  r.PEnric  MEAT 
< 1 Tr«1 . /Kq  Kel.) 
?.4jr.6F,  £12 


SHI  liH,*  ♦/  •  .  OHI  i  Kq /Kq  . 


WATER  LAI . MEAT  v«P . 
(Hi.t1./Ki|) 

b.voiM  nr. 


f.ONTINUHt  ON  NFKT  F'AOf 


490 


RUN  NUMBER 

.  7905091430 

marine  Surface  layer 

PRIN!  DATE; 

11  JUN  1 9BI* 

STAR  I  T  Lit* 

.  14:34:  0  P'.l 

1 

NR  1  MICRUrtETEURULOGY 

DATA  SAMPLING 

RAIL  (All  I. 

HAMMLGt:  i,/ 

Mill 

START  DAT 

V  May  IV7V 

(DAY  129) 

SAN  NT COtAS 

IS!  AND,  CAL 

DATA  AVFRACINC  PERIOD:  30 

Min 

ESI IriATFD 

MICRHMF TF OHOLtit.  ICAL  PARAMETER 

IS  AT  TIN  METERS: 

AIR  TEMP. 

WIND  SPEED 

DFW  POINT 

TEMP.STRUC. 

PAR . PRFS . 

BULK  WT  TEMP 

A1R-UT  TLMP 

Pul  -ui  Temp 

V I  P  -  U  T  T  t  Mr 

V  PUT-wr  u 

(Celsi us) 

(Mefer/ier  1 

(CeUms) 

(Kel . *M-2/3) 

(Mill ibar ) 

(Cels  i  os.  > 

(Kelvin) 

(Kel V  in) 

(Kelvin) 

<1  1-  1  V  1  ti  * 

12.64? 

12.09 

9.37 

NO  DATA 

1011.23 

13.818 

1.169 

-1071 

o .  ua? 

i>  IB'-. 

HEIGHT 

PUT. TEMP 

VIR. IFMP . 

V.PUT  .  TEMP  . 

AMS. HUMID. 

RE.L  .HUMID. 

SPE-C  .HUMID  . 

VHP  PRFS. 

.  VAP  PRES. 

KEF  .  ll-rPtX 

( Meter  s ) 

(Celsius) 

(Celsius) 

(Celsius) 

( Kq/«3) 

(Pe.-cen  t  ) 

(Kq/Kq ) 

(Millibars) 

(Mil  1  l  h a t  j  ) 

(Ke  1  .  *«  ;*/  i 

10.30 

12.747 

13.905 

14 . J03 

d . H70F-03 

80.13 

7 . 777F  'l  3 

t  l  6?9 

i 4 .can 

MU  OAT  A 

BU(«  AERODYNAMIC  CA»  CUl  Af  IONS  BAG!  0  ON  flSOW  £ST  IMATFD  Vfil  Ui  S  A  J  Tf  N  Mi  TFRS  (FHltHF  KI  A1  ,  J  V  /«  >  ; 


INFERRED 

E  l  UX  FARAtlf  Tf  KS 

l NE  FRRh D 

1NEERRID  piEmN  VERTICAL 

S1ABIL 1 T  Y 

( ♦ -UP , -=DOWN> 

SCALING  PARAMETERS 

VI  LOCITY  CUVAPIANLE 

m  1  Sr.E  i  t 

Aril  H  >  . 

GRAD .RICHARDSON  NLIMBl R 

MOMI  NTUM  FLUX 

FRICTION  VELOCITY 

WITH  LONG  .  Vl  LOCIT  V 

Aik  DT NS I 1 Y 

( * -Stable, -  -  Unstable) 

(Nt/n2> 

(Meters/ser ) 

(  Me  ler-7/ser  7  > 

( Kq/n3 i 

-U.020  AT  GMH 

-2.56F-01 

4 .S7CC-0I 

-7. oedr  -o  l 

t . 7277 

GEOMETRIC  MEAN  HEIGHT 

HUMIDITY  FLUX 

SCALING  '.RFC.  .HUMID  . 

WITH  ADS.  HUM  1  Dll Y 

AIR  SPI  i  IT  I 

C  nEAi 

(Meter)  GMH - ( Z 1 »Z2 ) 1 /? 

<Kq/*ec  m2) 

(Kq/Kq  ) 

(Mete.-  Kq/sei.  m3) 

(Ikdl.  /Kq 

K  L»i  » 

12.99 

4 .U6E- 05 

8 . 66  Dt  1)5 

4.357E  05 

2  4I56E  02 

Z/L  AT  GMH 

LAT.HEAT  FLUX 

SCAI  ING  POT  .  TEMP  . 

WITH  POT .TFMPFRATdRF 

WATER  IfiT  HEAT  VAP 

-0  .  026 

(Wat  ts/m?) 

(Kelvin) 

(Meter  Kel . /sec  ) 

( IT a  1  ■  / K r  > 

1.20E  02 

-3 , 045E  -C2 

1 . 3? IE- 02 

5 . 9 L  !  fr.F  05 

Z/L  AT  10  METERS 

0.020 

ST  N  .HEAT  FLUX 

ROUGHNESS  LENGTH 

VAP  PRES .AT 

UT  LEVEL 

(Wat  ts/«2) 

(Meters) 

(Mill  ltitir  ) 

MON  IN -OBUKHOV  LENGTH 

1  73F  01 

3.546F-C4 

15.777 

(Meters) 

-5.003E  02 

SKY  AND  SOI AR  HEAT  FLUX 

DRAG  C0iF.AT  10  METERS 

AfiS  .  HUM  I  C‘  •  A 

J  Wf  level 

(Uu  t  ts/«2> 

( D  l r.ensi  on  1  ess  > 

(  Kg/n3) 

-7.70E  02 

1 .428F- C  3 

X  •  1 91  C  -0.' 

TOTAL  HEAT  BUDGET  FLUX 

BAR .PRFS  .  i  T 

WT  i  FVF.I. 

(Wat  ts/M2> 

(Mi llibar ) 

-6.32E  02 

1  J12.43 

BOWEN  RATIO 
<no  units) 
0.144 


MEASURE*)  NT  ERROR  ANAL  rSIS  Or  PARAMFTERS  l  TSTED  IN  PERCFNT  MEAN  FRROR  AS  COMPUTED  FROM  CONST  ITUFNT  MEASUREMENT  ACCUPA"  l E II 
TOP  ROW  ARt  PROFILE  FRROR  VALUES  AND  ROT  TOM  ROW  ART  At  It  K  Af  RuDYNAMIC  FRROR  VAlllFS.  ALL  VALUES  ARE  APPROXIMATE  Af»D  .*.«'(  *«nr  • 

CPAD  RICH.  If  l  MOMENTUM  l  A  f .  NEAT  SlN.MFAT  SKY  RAD.  TOTAL  HEAT  BOWEN  FRICTION  SLL.SPFt.  SCI. PUT.  ROUGH.  PR.V 


NO.A1  GMH  AT  10M 

FLUX 

FLUX 

FLUX 

FI.UX 

72%  90% 

78% 

145% 

51% 

5% 

177%  1 77% 

CONTINUED  BELOW 

46% 

41% 

i  nr.% 

5% 

FLUX 

RATIO 

VF LOCITY 

HUMIDITY 

TEMP  . 

i  Eng  1 1( 

l  .,{  » 

17% 

197% 

39% 

1  06% 

17% 

5V% 

VtU. 

7% 

1  46% 

2  \% 

64% 

i  ;-h% 

4  'X 

4 11". 

RUN  NUMBER:  7VG5091430  MARINE  SURFACE  LAYER 

START  TIME  ;  14:14:  I)  P',1  NRL  MICROMETEI 'ROLOGY 

START  DATE  9  May  197?  (DA*  129)  SAN  NJCQ!  AS  1ST  AND,  CA! 


PRINT  DATE:  1)  JUN  i98P 

DATA  SArtF'i  INC  ROTE  (ALL  I  HANM  l  S  >  :  /.'Mitt 
DATA  AVER  AG  INC-  PERIOD:  30  Min 


(  UMP(>5»J  Tt  PR  LIE  II  ►  AND  Mil*  AERODYNAMIC  DERIVED  PARAMETER  VAI  HE  UFTGHTFD  AS  A  FUNCTION  OF  THE  ABOVE  RCSPM'TIVI  MfcE,'  ORtMl  w!  Lnt.rvs 
WITH  I Me  IHU_R  LIMIT  OF  THr  CORRESPONDING  MF  ASURFMc NT  UNCERTAINTY  INDICATED  IN  t  1 : 

FLUX  PARAMETFRS 

MAHIl  TTY  (  e=UP  , -  =  l*OUN)  SCALING  PARAME  TERS 


f.RAD  ■  R  I  CHARD  .ON  NUMBER 
(♦-Stable,-  -  Un  s  t  a  b  1  **  > 
0.020  (0.021  AT  CMM 

GLOME  TRIP.  Mf  AN  EtF  I  GMT 
(Meter>  GMH  -  ( Z1«Z2> 1 /2 
12.99 

Z /L  AT  GMH 

0.028  TO.  or*) 

It L  AT  10  METERS 
0.021  (0.021 

MON IN  OBUKHOV  LENGTH 
( Meter *  > 

4.659E  02 


MOMENTUM  FLUX 
(N  t/n2> 

-2.67fc-01  (6. OF -021 

HUMIDITY  FLUX 
<Kq/*ec  „£) 

4 . 3UL- OS  I  8. OF -06) 

LAT.HEAT  FLUX 

< Wat  ts/n2> 

1 . 08E  02  1 2 . 0Ee 0 1 J 

srN.HFAT  flux 

<Wjt  t  *»/*?> 

7.43F  01  13  E  +G D I 

SKY  AND  SOLAR  Hr  AT  Fl  UX 
(Uatt*i/n2) 

V  70E  02  I ? . 0E*0 1 1 

TOTAL  HEAT  BUDGET  FLUX 
(U* t 

-A.7AE  0?  t 3.91  *01) 

BOWEN  RATIO 
<ftn  vnjts) 

0.208  (0.081 


friction  velocity 

( Meter  n/see > 

4.665L-G1  f  6 . Of - 02  J 

CCAI.  l  Nfi  SPeC.  HUM  ID. 
(Kq/Kq > 

-  7. 1  171  -05  (3. 01.  -051 

SCAI  ING  POT  .  TEMP  . 
(Kelvin) 

6 . 667k*  -  02  (2.0E-02J 

ROUGHNESS  LFNGTH 
(  Meter  «;  > 

3 . 851 t *04  16.0E-D5I 

DRAG  GOFF  .  A  T  t6  Mr  If  US 
(Meter's  > 

1  47Vf  i.,  (4.GE-T.4  1 


D I T  FERENC  f  BETWEFN  THt  PROFILE  AND  BUc.K  AERODYNAMIC  DERIVED  PARAML  TER  VAf  Ht  S  AS  CUMPLIIt  O  VTA  THE  STANDARD  DJ-VlAITON  I  KiJM  I  I  ilil  *'  i  Ht 
ABOVE  WIIGHTFD  COWflSHE  VALUE  OR  MFASUReMeNT  UNCERTAINTY  VAI  UF  (WHICH  EVER  ABSOLUTE  VAI  UE  IS  lARCER).  AM  VAI  HE  I.  ARE 
1  ISTED  IN  PERCENT  DIFFERENCE  AND  ARE  “*cr  - ; 


GRAD  RICH. 
NO. AT  GMH 

Z/l 

AT  1  DM 

MGMf  N  TUM 
El  UX 

l  AT .Hf AT 
FLUX 

SI  N.HE  AT 

E  L  UX 

SKY  RAD . 

E  1  IIX 

TOT  At  Ht  AT 
f  (  UX 

80  WIN 
RATIO 

FRICTION 
VH  OLITY 

sli  spir 

MiMI  I»1  T  r 

SC-  .PUT 

T  (  fiP  . 

R 11  1,.  t 
l  t  NG  1  H 

DR  A1 
i  HI  1 

151% 

156% 

6% 

28% 

134% 

0% 

9X 

701% 

3% 

3D% 

1  0  3% 

1  (.% 

•  END  OF  OATA  RUN 
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MARINE  SURFACE  lAYiR  MlCKQMt  TEUROi  OCICAL  EXPf RIMENT 


NAVAL  REST  ARCH  IAU1RATORY 
A  I  MQSDHt  RIG  PHYSICS  BRANCH 
MARINE  AMO*;PHt  RIL  K  E  f  >F  AR I  H  STATION 
GAN  NICOlAS  ISLAND,  CALIFORNIA 

*  «  *  «  MM.RHMF  IE  UROLOGICAL  DATA  •  k  *  « 


|»U-|  MflL'1  771*  V.  I:  V  Halt 

:.IARi  i  I  **,€  :  .  i  4 .  2H  PM 

1  »H  lid:;  |*»  •  34  .  ill  Pli  X 
•  OAIr  .  V  «»y  1 9V/  t  LAY  l  .’V ) 

M*  :  I . .  KmW  Dm  I  A  i  n'A  RhC*  VDL  i  ; 


PRINT  DATE:  II  JUN  19BU 

DATA  SAnPI  INC  k A T F  (ALL  CHANNELS):  6/ Min 
DATA  AVERAGING  PERIOD :  3C  Min 
NOMENCLATURE:  l^-UPPFR  LEVEl  ,  2-IOULR  LEVEL 


N.  I|  i  N i  -  t.J  Nv  .  03 

I.  (■»*•  i.'kiiI  i  UnP.Mkir.J  |)mJ  PO INI  I 
l  u  (.  I  II  i>  I.  I  4  92  J 


No  .  04 
DFU  P0IN12 

s.  uoo 


No  .  1/5 

WIND  LFFFbl 

6 . 433 


No  .  06 

WIND  SPF.  E  D2 
6.13V 


No  .  07 
BAR.PKfS.2 
4.690 


No  .  00 
SKY  RAD. 
4 . 8V7 


II  •  I . 

y  pi  ij  n  iv  i  h>  l.j  r mi  .» 
3  3  .43 


N  J  .  I  3 

HAN1IA!  FLAG 

0  .  J  !l  I 


No  .  I  4 
ZFkO  RFC. 
■J  .  'J  J  I 


N  o  .  1 5 

SPAkT  A 
0  .  J  ‘J  I 


No  I  6 
SPAR!  B 
'J  .  U  01 


NO  .  17 

VOLT  .  RFE  .b 
t,  .305 


D- 1  I  *  «  mV)  Kh  .1  )  . 


(r  V.LAKPHFN!  DATA, 


F  II  Li)  CAl  IKKAT  ION  AND 


WIND  SPEED  ESCARPMENT  CORRECTIONS: 


UPWIND  Nl  AR  UPWIND  'AND  liPIMAl 
Hr  UiNI/i  ENCIH  PA  I HC Me  ter.)  tVolts) 
II.IIH  l  lil  II  .  O'tB 


L P:-F  CiU 
(  V  o  >  » s  I 


U I  DECAL 
(Volts: 
0  .  0  U  0 


WS1EC 
(C.oef f . > 
!)  992 


No  .  09 
UIND  DIR. 
5.033 


Ub2EC 
(Cceff  .  > 

‘J.V52 


IhA'r.iAftD  INI'J  LNLINi  t'u  I  NU  OnllG: 


Mil  I  .MI  .iil'j  VM  l.kFf  .  DF'V  7t  RO  «*l  .  f/F  V 
A  .Nv  /  V (i 5V  )  t*(f»o  >  .  00  jV  )  (No.  > . C  H  2V  » 

j  a  o 


AL  VCt-l.FiUX  AL  FREQ. FLUX  AC  VOLTAGE 
(N.i  .  >5V  )  (No  .  >  lHr  )  (VAC) 

')  0  115.4 


AC  FREQUENCY 
(Hr  ) 

59.75 


‘VII  now  *1  MIK.I  C.KA'  PARAMI  ILKS  .INCLUDING  T  HF  ABOVE  CAL.  AND  ESCARP  M(  N I  CURP  F  C  T I ONS )  TRANSLATED  INTO  ENGINEERING  UNITS: 


W  •!/  1  >i  W  r'ljNl  | 

.e.  •  l  el . .  I 

.  .  (  V  .  .17 

Tl  nF»  SIDUC  1 
del  » M  2/3) 
ft(l  DATA 

WIND  DIR • 

( I.'i»q  .  True* 
316.1 

PAR  PRES  1 
(Mi  11 ibar ) 

10  10.  17 

SKY  RAD. 

(Wat  t/«2 ' 

-6.B3E  02 

BULK  WT  TEMP 
(C.elsiu*  > 
13.004 

MEAN  AIR  TEMP 

(Kelvin) 

2B5.904 

'  * 

■  ■  ^ 

i  •,•  »  ♦  L.  u  1-nlN  F2 

I.4.-  9 . 1 11 

II  Ni*  STRUG. 2 
( K t*  1  .  *  M  ?/3) 
NU  DATA 

I  IDE  TAH.  F 
(Meter  nSL  ) 

-  0 . 3n 

BAR . PRES . 2 
(Mi  I ii h4r  ) 
um  27 

it  1 1  k  •  >.  4  IF.  i  E  AL  F’hRAME  YERV. : 

ni;  1.  ne  .  »  vik  »l  Ml*  .  I 

■  i  Hi  •  ,  ....  ,  .(  eR  .  ,  .» 

i.'  •’•'•I  l4.t.!o 

V.POI . TEMP . 1 
(Celsi-is) 

14.196 

A AS. HUMID  l 
(K*|/h3> 

B  7121-03 

KCl  .HUMID.  1 
(Percent  > 
70.15 

SPEC  HUMID  . : 
( Ky/Ky  ) 

7.  I  u9t-CJ 

1  VAR .PRES . 1 
‘ Mi J I l Dar  ) 

1 1 . 496 

S. VAP .PRES. 1 
(Hi  1 )  ibar  ) 
14.710 

REF.  INDEX  1 
(Kel . xM  2/3) 
NO  DATA 

y- 

P  i  ■  1  1  l  .-■!  M  N  .  1 1  l-.P  .  P 

•  1  “■  1  •  >  V  s  1  •  1  »J  l  s  J  u  *.  > 

V  POT  .  IFMP  . 
(Celsius' 

1  4  .  '.142 

A  US  F!UM1D.2 
<Ky/MX> 
n.VHCE  ft  3 

Rf  L  .  HUril  D .  2 
<  l*e:  ten  t  ) 

77 . 1)9 

SPI  ll.Hl.nID.; 
(Xq/Kq  » 

7  ihOF  «3 

*  VAP  .  I-Ht  s. 

(hill ibar ) 

n  .‘-91 

S .VAP. PRES. ? 
(Millibar ) 

1  4  656 

REF.  INDEX  ;» 
(Kel . xM-2/3) 
NU  DATA 

.f  i.t.j.  r- 


P..I.  U*J 


kL-n  NUMBER:  yVOSiiVib-p 

START  f  i r«:"  :  |5:  4  ;  2li  .T 

jTMkt  DAH  :  V  Md y  IV  v  (DAY  12V) 


MAk'NF.  i,  I  IK  I  At)  L  AYF.k 
NRL  MIGPUfll TUI.W  OCY 
SAN  Nlldl  AS  I'  l  AND,  CAT 


PRINT  DmTE  ll  JUN  1 9B( 

DATA  SAHPI.I NG  RATE  (ALL  CHANNELS):  6/Nin 

DATA  AVERAGING  PERIOD;  30  Min 

NOME  Nfl  m  IURE:  1- UPPER  LEVEL,  2=  LOWER  I  EVEL 


PR".  RE.  CALCINATION  BASED  ON  AltUVr  OBSERV'D  AND  CRUUv  ATF  O  VAI  Ut  S  <  HUS  INGE  R  ,  1 973  1  : 


FLUX  PARAMl  IF  a'i 

PROFILE  SLOPES 

<  ♦-Ur*  ,  -  3  DOWN  i 

S’  AL  I  No  PARAML  Tf  KS 

PAR  I  i  Al  DERIVATIVES 

( ♦  - INCR .WITH  HEIGHT) 

1-kAD  .  k  ILHAkp’-flN  NUMBER 
<  *  *  Stab  lo,  ■■  Unstable) 
G.056  A 1  GMH 

l  l  IMF.  1RTC  .iF  mN  HFH.HT 
(f..  -er  *  I .MH  •  •;/l»Z2  H/P 


*  f L  A  I  LMH 
I.  1  0  i. 

Z/l  A  f  1  i  Ml  Tl  V 
0  ,  17  7 

.'/'l  AT  / 1 


/Vl  M  IP 
ll  ,7 1 

Y.iiNiM  l:M  KllliV  I  F  r»f. '  H 
'  Mm  ipr  » 

1  3 USE  02 


MtlriFNUIrt  FI  UX 
(Nt /«2) 

-1  60F-01 

HiiMlDIT  Y  I  I  i|< 

(Fq/si*.  «.'•> 

I  .  ’  -.f  n*. 

LAI  .  HF  AT  FLUX 

(Wat  t*./n?) 

4 . ,*vf  at 

SI  N  .  MEAT  H  t IX 

(<Ja  »  t'  /n2» 

-  3  56E  G 1 

Sk  »  A:»l.'  Sin  Ak  Hr  A  I  Tl  UX 
il/di  tf/n  ') 

6B  M  o;.* 

I  () I  Al  HF  A  I  bUDGF  I  FLUX 
«  Ua  t  , 

-6.761  0? 


FRICTION  VFLUCTTY 
( r>  tpt s/vpc ) 

3  70  4E  -  01 

r:r.Ai  Inc  spf.c  . HUiiD . 

(Kq/Kq; 

3.RiV/r  ot . 


SLAL INC  PUT .  TEMP . 
(Kflvin) 

7.747E-02 


ROUUHNCSS  LENGTH 
<  Me  It’rs  > 

1  .  7 1  1 1  -  0  4 


DRAG  GOLF  .  AT  1  (i  MCTFRS 
(I>i  tension  less) 

»  ■  U39F  ii.T 


GEN*  RAL  FORM  DN/DZ  = 

I ( N 1  N2))/ILn(7J/Z2>« 
<Zt*Z2> l/2l 

N- WIND  SPEED  (M/sec  > 
ZsHEIi'HT  (rtpters' 
DWS/DZ-  1 . 05E  01 


N«SPCC. HUMIDITY  (Kg/Kq) 
Z-HFICHT  (Meters) 
DSH/DZ=  -8.92L-C6 


N *POT .  TtMP . (Xel o in  > 
/-HF1GMT  <Met»»rs) 
DPT/D/=  I.O1E-02 


GENERAL  FORM : ' N ' SLOPE= 
r (LnZl-PSI)-(l  nZ2-P5I ) 1/ 
INI-N21 

N=UIN0  SPEED  <M/sec) 
Z-HEIGHT  (M)  Vert. Axis 
PSI=PSI1 

US  SLOPE  =  1 . OHE  00 

N=SPEC .HUMIDITY  (Kg/Kq) 
Z=  HE  IGHT  <  M)  Vert. Ans 
PSI =PSI? 

SH  SLOPE  =  -1.41'E  0  4 

N=POT . TEMP . (Kelvin) 

Z=  HEIGHT  (M)  Vert  .Axis 
PSI -PSl? 

PTK  SI  OPE-  6.9HE  00 

N=LnTEMf  . STRUC . (KxM-2/3) 
Z' HE IGHT  <  M )  Ve/  t .Axis 
PSI*NONt 

CT2  SLUPE=N0  DATA 


F’SII  Al  /I 
PM  t  A I  / 
I'M.*  1. 1  .‘i 
P\l.-  Al 


L .660944 
u  .  ’313V;* 
C  1)9 ,41 /,7 
l>  .44/1110 


ROVl  N  RAF  II) 
(no  uii)t>.  i 
0 .113  3 


Cf  Hi  RAL  (LUST  AN  IS: 


MISCFLLANE OUS 


Vi  N  FAR  PAN 
i  U>  iFA.SI 
1  N'»  »n  it-.) 

1,  .  s 


i, RAVI  TAT  ION 

ai  cli  f  raiicin 


F'HUF  ILF 
FUR  .  PRANDTl 
VUrtl'F  R 

0.74 


F“RI)F  1 1  F 
T1W  .SCHMIDT 
Ntlillit  R 
0  .74 


KUI  K 

SI  N  HE  A I 
transf .corr . 
0 .921  03 


JiULK 

MOISTURE 
7NANSF  COEf  . 
1  32t  -03 


AIR  DENSITY 
<  K  q  /f»3  ) 

I  .2264 


Cl  NtkAI  NOT i  i; 

hc  '  u  di,  Imitation  eirpndpij  For  uronpnt  oF  Profile  Slcpe  .imj/or  Partial  Derivative 

F  .mti  iiat  .  i.n  o/.-  i  .it nl  ht  i  t.ser  t  ion  of  : 


AIR  EPIC  IF  IC  HEAT 
(  IR  al  .  /Kq  Kel  .  ) 

7  41  ME  02 


Sill  CM..'  »/  .  Utli  .3  Ky/Kq . 


WATER  l AT  HEAT  VAP . 
<  1  Ti  a  1  .  /Kq  > 

5  90  1  IE  US 


ilfiTlN.nD  ON  N( 


!■<«(.! 
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RUN  NUMBFK  :  790509150(1 

MART  ltr.Fi  l^i  4:20  PriT 

>'■  TART  DA  Tfc  t  V  May  1979  (DAY  129) 


MAS  INF-  SUKFACt  LAYfcR 
NRL  MICRriMETEnROLOCY 
SAN  NICOLAS  ISlAND,  CAL 


PRINT  DATE;  11  JUN  19B0 

DATA  SAMPLING  RATE  (AIL  CHANNELS):  6/Mm 
DATA  AVERACINC  PERIOD:  30  Min 


tMIMAIFD  MICHOMf  TEORIR  HGICAI.  PARAMETERS  AT  Tt-N  METERS  i 


AIR  TFMP. 

WIND  SPFFD 

DFW  POINT 

TEMP . STRUC. 

BAR . PRFS • 

BULK  WT  TEMP 

A1R-WT  TEMP 

POT-WT  TEMP 

VIR-WT  TEMP 

V. POT-WT  TEMP 

<  Celsius) 

(He  ter /sec  ) 

(Celsius) 

(Kel , xM-2/3) 

(Millibar ) 

(Celsius) 

(Kelvin) 

(Kelvin ) 

(Kelvin) 

( Kel vin ) 

12.716 

11.54 

9, 17 

NC  DATA 

1011.17 

13.804 

-1 .088 

-0 .990 

0.155 

0.253 

HEIGHT 

POT.TFHP . 

VIR .TFMP  . 

V. POT. TFMP . 

APS. HUMID . 

REL. HUMID. 

SPEC. HUMID. 

VAP . PRES . 

S.VAP .PRES. 

REF . INDEX 

<  Mater  s ) 

(Cel  si  us ) 

(Celsius ) 

(Celsius  > 

<Kg/»3> 

(Percent ) 

(Kg/Kg  ) 

(Millibars) 

(Mil 1 ibar s  > 

(Kel . *M -2/3 ) 

10.00 

12.814 

13.959 

14 . 057 

R.777E-03 

78.98 

7  ,  154E-U3 

11.580 

14.663 

NO  DATA 

bulk  AERODYNAMIC  CALCULATIONS  BAS(  D  ON  ABOVE  ESTIMATED  VAI  UES  AT  TEN  METERS  (FRIEHE  ET  AL,197B>: 


INFFRRFD 

STABILITY 


f.R AD. RICHARDSON  NUMRFR 

<* -Stable, --Unstable) 

0 . 022  AT  CNrt 

l.fcUiiE TRIG  Mt-AN  HEIGHT 
(Meter)  CMH-(Zl«»Z2>  1/2 
12.99 

Z/t  AT  CMH 
-0  .  i)?  J 

Z/L  AT  10  METERS 
-0  022 

MON  IN  OBUKHOV  LENGTH 

ifieters) 

-4.651E  02 


FI  UX  PARAMETERS 
<-»»UP,-»DOWN) 


MOMENTUM  FLUX 
(Nt/«2) 

-2.27E-01 

HUMionr  fi.ux 

(Kq/sec  «2 ) 

4 . 76E-  05 

l.  AT  .  HF  A  T  FLUX 
(Mat  ts/«2> 

1  .  1  BE  02 

SIN. HEAT  FLUX 
<Uatt*/n2> 

1 . 55F  0 1 

SKY  AND  SOLAR  HFAT  FUJI 
<u*Tt«j/«r») 

-6.B3E  02 

TOTAL  HEA1  BUDGET  FIHX 

(Uatts/wS) 

-5.50E  0? 


INFFRRFD 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
(Heters/sec ) 

4 , 304F  '0 1 

SCALING  spec. humid. 
(Kg/Kg) 

-9. 0  08E-05 

SCALING  POT. TEMP, 
(Kelvin  > 

-2.906F-02 

ROUGHNESS  LENGTH 
(Meter  -» > 

2 • 886F '04 

DRAG  COFF.AT  10  MEIERS 
(Dimensionless) 

1 . 392E'03 


INFFRRFD  ME  AN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Meter?/scr2 ) 

-1 .B32E-0I 

WITH  AbS.  HUMIDITY 
( Meter  Kg/ser  n3 ) 
4.757E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel  , /sec  > 

1 .251E-02 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/n3 ) 

1 , 2269 

AIR  SPECIFIC  HEAT 
( ITcal ./Kg  Kel  .  ) 
2.41S5E  02 

WATER  LAT.HEAT  VAP 
(ITcal ./Kg) 

5.9012E  05 

VAP .PRES, AT  UT  LEVEL 
(Millibar-  ) 

15.761 

ABS. HUMID  AT  UT  LEVEL 
(Kg/«3> 

1  .  190E-02 

BAR . PRES . AT  WT  LEVEL 
(Mil  1 ibar ) 

101237 


BOWEN  RA I  10 
<n»  unit?.) 
0.132 


MtA’.UREMrNT  Eh k OR  ANALYSIS  Of  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASURE" CN T  ACCURACIES, 
i  up  MOW  AR.'  PKUF  H  F  ERROR  VAIIJt  S  AND  BOTTOM  RUU  ARE  TiiliK  AFRODYNAMIC  ERROR  VAI  UES .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 
KO . AT  UMH 

2/1 

AT  1‘,M 

MOMENTUM 

1  ■  lix 

LAT  .HFAT 

E  1  UX 

SEN. Hfc AT 

E  LUX 

SKY  RAD. 
El  UX 

TOTAL  HEAT 
FI  UX 

B.1WE  N 
RAT  TO 

FRICTION 
VE1  OC.  I  TY 

SLl .spec 

HUMIDITY 

SCL .POT  , 
TEMP  . 

ROUGH 

LENGTH 

DR  AC 
COEE 

75% 

1  107. 

«U% 

15  JX 

5BX 

5X 

10X 

21  IX 

4  4% 

1  09X 

14X 

64X 

88X 

(BIX 

1  HI  X 

46X 

4  1 X 

»  09X 

5t 

ox 

1497 

23X 

6S% 

1  32X 

43X 

4  07. 

I'L'iti  f  I NUL  I;  BELOW 


RUN  NUMBER: 
MART  T  IMF  : 
‘‘I  APT  DATE: 


770509 l 5t 0 
15:  4  20  PM 
9  May  1 V7V  (DAY  l29> 


MARINE  SURE  A!  f  LAMP 
NRl  MlCRtliit  IECiK'jLOGY 
SAN  NI'  Ol  AS  I  Si  ANi> ,  CA’ 


PRIM  DATE  N  JUN  190  0 

DATA  SAMP I  INC  RAIL  (AM.  t  HANNFLS);  6/Min 
DATA  AVER AC 1  Nl  PERIOD:  30  Min 


fUMPOSlIL  PR  ME  II  F  ANT)  pill  K  AIRUDVNAMIC  D:  R  t  VE  D  PARAMiUR  VAI  I  'f  UUGHIED  AS  A  I  UNCI  JON  OF  T  HF  Al  OVE  RESPECTIVE  HE  A  SURE  ME  NT  ERRORS 
WITH  THE  LOWER  LIMIT  (If  THE  CORRESPONDING  MEASUREMENT  ONCER  T  A I N  f  Y  INDICAIED  IN  l  1: 

FLUX  PARAMETERS 

5  TAP  I  L  !  It  <  ♦  *'.JE’  ,  •  -  DOWN  )  SCAI  INI.  PAR  AMI  TENS 


TRAD  RICHARDSON  NUMB!  F 
(♦-Stable.  -Unstable) 
0.03.1  10  021  AT  C.MH 

SFO.lFIRTC  MF  AN  HEIGHT 
(Meter)  GMH  -(  Z  l  »72  >1/2 
1 2  9V 

Z/L  AT  l,Ml 

.»  1 4v  i  i ,  ■»;>  i 

/  -t  AT  III  METERS 

0.0311  10  I,.' I 

MON.N  OBJi'M-IV  l | NOTH 
'  M e’er  ■-  ) 

2  M6F.  n. 


MOMENTUM  FLUX 

<Nt/«2> 

-2.07F  01  (6.0L  021 

HUMIDITY  I  I  UX 
(Kq/sec  m2 i 
4 .  (21  -  05  I H. OF -461 

I  AT  HE  AT  E  LUX 

<Ua  t  »•»/«?> 

1.02F  02  I ? . 0E  +  0 1  1 

Si  N  HF  AT  F 1  UX 

(Wat  t *./«.'') 

I.7HF  0  1  13.0C.4  00I 

SKY  AND  SO!  AR  Hf  AT  FLUX 
(Uiit  t*,/n2) 

h  83E  02  12. OF ♦Oil 

TO’ AL  HEAT  BUDGET  FLUX 
( Wo  « ts/«2 ) 

o?  1 3. or.  ion 


♦  ICfTTIUN  VI’ L U  ITY 
( iteter  ./sec  » 

4.0981  01  16.0E-Q2I 

SEAL  INC  '.E’E  C  humid. 

(Kq/Kg ) 

*  7  .  DBM:  -  05  13  01  051 

SEAL  TNG  POT  TEMP. 

(Kelvin) 

6 . 741 F -02  1 2 . OF  -  0  2 1 

ROUGHNESS  LENGTH 
( Meter i ) 

2.4I4F-C4  16. OF  051 

DR AC  COFF .AT  1C  ME  TERS 
(Meters ) 

1.282E-U3  I4.0E-041 


fillWCN  RATIO 
(n.i  units  ) 

H.2/.8  i  0.08  I 


l> ,  *  ft  PE  Nf  I  K<  T  U’  E  6  THi  PREP  Ilf  AND  BUSK  AERODYNAMIC  DERIVED  PARANL  TER  VALOIS  AS  COMPUTED  VIA  THE  STANDARD  DEVIATION  FROM  EITHER  THE 
Mtp.vi  Win. Hit  D  fliMM.'.jtf  VAI  Ml.  OR  OF  A.’.URt  M*  NT  IJNCFR  TAIN  I Y  VALUE  (WHICH  E  VF  R  ABSOMlTF  VALUE  IS  LARGER).  ALL  VALUES  ARE 
i  ;\,rri>  in  ptriint  diffirenle  and  ari  "♦nr-*l 


r.RAI  U  [i  »♦ 
Ml  AT  l  MEt 


:  f\ 

AT  I  UM 


MOM  NllIM 
I  I  l|» 


SI  N  HFAT 
H  UX 


SKY  RAD. 
E  I  UX 


TOTAI  Hf  AT  E«tEWE  N 
T  I  UX  RATIO 


I R  1C  T ION 

ve  i  nr  1 1  y 


SCI  SPEC 
HUMIDITY 


St'L  .POT  . 

TEMP  . 


ROUGH . 
LENGTH 


DRAG 

COEF 


4.’X  I  SOX 


OX  11 X  IH2X 


AX 


38X  I02X 


25X 
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MARINE  SURFACE  L  hYEK  M ICRGME  Tl  TJRiU  OCICAl  IXPERIHIM 


NAVAL  Rf  '  .F  ARCH  I  Al-UKATUKY 
AlflOSPHLRlL  PHYSICS  BRANCH 
MAR  INF  AlMt’GPHF  l(  It  RFC!  ARM)  STullUN 
SAN  Ni  COLAS  IS:  AND,  fAMFllVNlA 

*  *  *  *  MTl'kOMElFORM  OSICAI  DA  I A  •  *  «  « 


RUN  NUMBER: 

7905091530 

rk  INT  DAM  . 

1  i  Jll.N  1  9HU 

START  TIME: 

15:34:4(1  Pif 

DATA  CAMPl  1  NT 

RAU  (*«»  L  1 

tr.NN:  L  \t>  r. 

M  in 

F'ND  TIME: 

16:  4:40  PST 

DATA  AVERAGING  PERIOD  i( 

*  i. 

START  DATE: 

9  May  197V 

<  DAY  1 29  > 

Mini  Nf  1  A  1  URF 

i  itppMe  1  f  V 

.  ,  l.uier 

.  :  vE  i 

ANAI  OG  CHANNEL  RAW  DATA 

(AVERAGE  VDC 

n  o .  a  it 

No  .  0) 

N«. .  02 

No  .  C  3 

No  .  04  Nr  .  1.5 

Nc  06 

f*  i.  i,  ■/ 

N.  (»P 

Nf  ,  V 

VOL  I  .RM  .A 

TF HP .5 TRUE . 

1  TEMP.SIKUC 

2  Dr U  POINT  1 

l)l  U  POIMP  wind  CPi  1  Dl 

UI.vD  Cri  i  1*2 

DAK  i'k  i  5  . 

'■M  K*l- 

W  I  Nl  '  .  V  . 

6.205 

0 . 0  0 1 

0  .  Of  1 

4 . 875 

4  957  .18/ 

5  7,  ? 

4  tjV  i 

4  l  7 , 

4  VV  . 

No  .  1  0 

No  .  1 1 

No  .  1? 

No  .  1  5 

Nil  .  14  U  1  15 

No  -  t- 

no 

hi  Ilk  wt  i  em 

'  AC  FREQUENCY  AC  VilL  I AGE 

MAN!  I  A:  Ft  AC 

/FRO  Rff.  SPARE  A 

SPAR!  H 

V.I  l  Rt  r  l> 

4-145 

5.743 

2 . 542 

.  U  1)1 

11)  IJ  l  )  • 1 

•>  .  till 

DIGITAL  CHANNF  I  >  t«W  DA  T  A 

( AVcRAGF  )  . 

ESLARPMl  NT  DATA.  F  IFl  D  LA:  JH..AUn..  AND 

WINE  *.PE  i  >■  1 

XNl't  1  I-*N 

Nf> .  1 

No  .2 

UPWIND  NEAR 

UPWIND  1  ANO  iff*  1 1  1  Al 

LP  i  1 

Wll  . 

W’  u  1 

. 

A 1 R  TEMP . 1 

AIR  Tfc  HP . 2 

Hr IUHT/LFNGTH 

PATH  (Me  ter-.. »  (Volts’ 

(V(.  1  t •-  » 

•  V .  I  <  -  . 

m  .el)  1 

- 1  <  ■  • «  r . 

1411  129304 

1421  12B093 

1)  .  1H3 

121  ‘J.J1IU 

-  J  J*.  i 

J  .-J.I 

J  VVp 

\|  .  v*- ,  • 

St'MTEN  HOUSEKEEPING  PARAMETERS  TRANS) 

ATFO  INTO  fc'NCJ 

RING  UNITS',; 

MANUAL  Fl  AG 

ERROR  COUNT 

DATA  I'A.t 

VllLT  .  RF  F  .  DF  V 

gui  r.Rrr.Dtv  zero  ref  .dev 

Ai.  Ml  i  Ft  Ux 

Al  F  k  •  U  *  I  1 

•  .  (  M.l  TAfl 

A.  R  L  Vt‘l  Nl 

(  No  .  st  .ins  ) 

(No . scans ) 

( No  .  sc  ant.  > 

A(Nc . > . 0t5V> 

D  (  N«t  .  .  T  1 5V  )  <  Nr  .  >  .  062V  * 

.Nc  ,5v 1 

■Ni  ,  111  •  • 

•  J.i‘.  > 

■  a;  ■ 

3 

0 

180 

1) 

)  9 

J 

■  *  *  ‘  - 

■ 4 

OBSERVED  MICROMETI  ORO.  UU 

ICAL  PARAhF  Tt'k  S  (INCiUDING 

TH  AUMVt  C  A1  .  AND  FSI  ARP  Mr 

N  (  CURE  t  Cl  IllN  >  1  K  >,N  •  *. 

l  (•  IN'.i  l  -■  I  <*: 

i  i  n-;.  ii..  i  t  '. 

AIR  JrMP.l 

WIND  CPF F  Dl 

DEW  POINT  1 

IE MP . S I KCC . 1 

WIND  !>IH  . 

PAR  .  pF.F  1 

'  Kt  I.-,, 

11,  r  U  I  '  1  r-i 

n .  a;r 

(Celsius ) 

(Meter/ser  > 

(Celsius) 

(Kel . x M  ?/3> 

(D.-g  Trie) 

(Hill  it>  at  > 

(  Wa  1  t  /*.'  • 

l‘.  l  ilC  ■ 

11,.- 

12.930 

M  .90 

8. HO 

NO  DATA 

314.8 

1  1 1  .i  1  U 

5.81  f 

.  ••  B3 

'  E-t  -j 1 1 

A Tk  TCfil*  2 

WIND  SPEED? 

Di  U  POINT? 

temp  .STkur.;? 

t  t Di  ta:<lf 

PAR  .  PRF  '■  .* 

(T.elbiuU 

( Meter /ser > 

(Celsius) 

(Kel . *M-?/3) 

(Meter  rtbt ) 

•  Hi  11  i  .at  * 

12.809 

1 1  .  L  1 

8 . 92 

NO  DATA 

-0.17 

1011.28 

CA,.C  1)1  A  TED 

MICRU.lfc  T EUROLOG  I  CAL  PARAMETERS: 

HEIGHT ,  Z1 

POT.TtMP.t 

VIR  .  TF  HP  .  1 

V.POT  TF.MP.l 

APS  .  HUM  I D  .  1  RF.l.  .HUMID.  1 

SPF  f .HUMID.  1 

VmP.PRLG  1 

S • VAP . PRF S . 1 

Rt-'r  .  x  j 

( Meter  s ) 

(Celsi  us) 

(Celsius) 

(Cel  , • s ) 

(Kg/*3)  (Percent) 

iKq/Kg  ) 

i  M  1 1  1  i  liar  > 

(Mill  lbd  r  ) 

'.  nr .  .  *n-  ?/3 

1H.35 

13.080 

14.114 

14.294 

8.550E-03  76.13 

6.  V79.  -U3 

1 1  . 23  ? 

1  4 .  y.»6 

Nil  DATA 

Hr  I GH  T  ,  72 

PUT . TFMP .2 

VIR  .  TFi.P  .2 

V.POT . TFMP .2 

Al«S .  HUMID  .  2  REl  .  HUM I D  . 2 

SPEC .HUMID  2 

VAP  .EKE  1,  .. 

S.  VAP  .PRt.S.2 

KFr.  1N,CX 

(Met  er i > 

(Celsius) 

(Celsius) 

(Celsius) 

<  Kg/«3)  (Percent) 

(Kq/Kg  » 

(M, 1 libar  / 

■'  M 1 1 1 1  oar  ) 

<K*'.  •  M  -  2  /  5 

V  .  2  0 

l ? . 899 

14.033 

14.123 

8.632E-03  77. ?2 

7  .  Q3VE--&3 

1  1  .  (9.3 

14  754 

Ivf)  DATA 

r.uNriNUcii  (izlOU 


RUN  NUMBER; 

7V 0509 1530 

MARINE  SURFACE  1  AYER 

'•.'ART 

TIME: 

15:34:40  PST 

NRL 

MiCROMfcTEOROL  OCY 

MART 

DA  t  F  : 

V  May  1979  (DAY 

2?) 

SAN 

NICOLAS  T SI  AND, 

PRINT  DA  It';  II  JUN  |93(. 

DAI  A  SAMPLING  K.  1L  <AlL  IHANNU.S):  A/flin 

DATA  AVERAGING  PERIOD;  50  Min 

KOhFNCI  ATURE  ;  1- UPPER  I  I  VLL  ,  2*  LOWER  I  F.  VC L 


PROFILE  t'ALCOi  A  f  IONS  BASF  D  ON  ABOVE  OBSERVED  ANO  l  Al  CUI.ATFD  VAI  UES  <  BU31NGE  R  ,  t  973 )  : 


STAR II  irr 


FLUX  PARAMETERS 

(♦=UP , -=DOWN>  SCALING  PARAMETERS  PARTIAL  DERIVATIVES 


PRO!  ILE  Si  OPES 
( *  -  1  Nl.‘R  WITH  M6  I GriM 


(.RAD.  RICHARDSON  NUMBFK 
1  tsUtitil**,  - ■  un*» * at) it* » 

U  069  AT  CMM 

(.fUrtFTRIC  MEAN  HUGH  I 
(Meter)  CMHM Z J *72) 1/2 
1  2  .  V? 

1/  L  AT  GMH 
0  .  1  34 

//l  AT  IG  Ml.  TENS 
0  103 

// L  AT  Z  I 

o  i  vi 

l./V  AT  72 
0 .095 

MON  IN  OBUKHOV  I F  NGTH 
( Meter  s  > 

9.71)  3E  0  1 


MOMENTUM  FLUX 
( N  t /m2 ) 

HUMIDITY  FLUX 
(Kq/sec  *? ) 

1  .10E-05 

LA  I.  HE AT  FLUX 
(Wat  ts/*2) 

3. ?1F  01 

SI  N . HEAT  FI  MX 
(Qa  t  ts/n2> 

-2.V6E  bl 

SKY  AND  SOLAR  HEAT  Fl  UX 
(Watts/*.?) 

-5.B2E  02 

total  hfat  budget  flux 

(Wat fs/n?) 

-5.79E  02 


FRICTION  VlLOniTY 
(Meters/ser ) 

3. 1 56b*- 0 1 

SGALTNC  SPEC  .  HlJrtD  . 
(Kg/Kg ) 

-3.354E-0* 


SCALING  P(J1  .  TEMP  . 
(Kelvin) 

V .577E-02 


ROUGHNESS  LENGTH 
(Meters) 
9.673F-05 


DRAG  COFT  AT  10  HT TfKS 
(Dtnensionless) 
tt ,  J  V&l  0  4 


GENERA!  FORM  DN/D7- 
I  (  N1  -  N2  )  J/ll  0(7  1  /Id)* 
(ZUZ2M/2J 

N-WIND  SPEED  <  ,1/sec  > 
Z=HE 1CHT  IMeipr-.! 
DUS/DZ-  9.97E-02 


N=SPFf .HUMID  I TY  (Kq/Kg> 
Z  -  HI- 1 GH I  (Meters) 

DSH/DZ  =  -8.921  06 


N3POT . TEMP . (Kelvin) 
/HEIGHT  (Met  s) 

DP  T / DZ=  2.01F-02 


CfivFRAt  F  U M  .  N'S!  OPL-- 
l  (l  n7  l  -  PSD  -  •' LnZ2-PV.)  )  I  / 
INJ-N2) 

N-UIND  SF'I  E  1>  i  M/s*m  ) 

Z -HEIGHT  <  M  >  Vert  A*is 
PS  DP  Ml 

WS  SLOPT  I.?V>  fj(. 

N-SPCC  HUMIDITY  ikq^qi 
Z=  HI  1  CHT  id  >  Ver  t  ,  fti  i  i 
PS  I  --PS  l? 

T-.H  Fl  OPF  1  6  U;  0  4 

N-PO I  .  Tl MP  -  Kel v  m i 
2~ HEIGHT  (M)  Vert . Axis 
PS I -PS l? 

PTK  '  LORE  ? ,  1  U  0  0 

N-LnTt'MF  .  STRUi  .  <K.  *M  ?/*> 
Z* HEIGHT  <M)  Vert.  Ax  is 
PSI »NONt 

CT?  SLOPT =NO  DATA 


PSI1  AT  Z l = 
PS  1 1  AT  12- 
PM2  AT  Zl - 
PS  F  2  AT  /?r 


-0 .118884  0 
-I)  ,  44563  1 
-1.201135 
- U .602204 


BOWEN  RATIO 
(no  unit*. ) 
-0 .925 


CFNFRAl  CONST  ANTS: 


Ml  SCELL  ANl  IHJS 


VI IN  K ARMAN 
t  'INSTANT 
(Hi)  unit'. ) 

0  .  4 


GRAVITAT TUN 
Af  rj  i  f  RAT  ION 
*  H/srr  2* 

7. 7V5V 


PR  I  IF  II.  £ 

TljW  .PRANDTl 
NIlMhf.  R 
0 . 74 


PR  OF  T  l  F. 

T IIS  .SCHMIDT 

NIMM  r 

0 .74 


BUI  K 

SFN  HFAT 
TRANSF.COM 
0 . 9?t  -  03 


BULK 

MOISTURE 
TWANSF  COIF  . 

1 . 32F.  -  0  S 


AIR  DENS  1  T  Y 
» Kg  /«U 
1  2260 


Gf  NF.RAL  NOTiS: 

Accuracy  Imitation  eueede.l  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative 
(.onptfUtion  executed  By  insertion  of: 


AIK  fPl  I  I  F  IC  HE  AT 
(ITtal./Rq  Kel  » 

: 1  4 1  ‘  1 1 1  iC 


SHI  SH2  ♦/-  .  UBF  J  Kq/Kg, 


WATER  l  A  I.  ML  A  I  VAP 

(IT.  ■«  I  .  /  h  q  * 

5.9,in4i  MS 


CONTINUED  ON  NEXT  PAGE 
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RUN  NUMBER ; 
START  TIME: 
START  DATft 


7905091530 
IS  t  34 i 40  PST 
9  May  197V  <  OAY  l?9) 


MARiNF  SURFACE  LATER 
NRL  MlCRUMETEQROLGGY 
SAN  NICOLAS  ISLAND,  CAl 


*  ESTIMATED  M I CROHE  T  FOR  Ol.U  C I  CAL  PARAMETERS  AT  TfN  METERS: 


PRINT  DATE:  11  JUN  l9dC 

DATA  SAMP  1  INC  RAIL  (ALL  LhnNNL  LL  *  :  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


AIR  TFMP , 
<C*lsie«) 
12 . 82C 


WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR , PRES. 

BUlK  UT  TEMP 

AIR -WT  TEMP 

POT-UT  TEMP 

VIP  -WT  TEMP 

V.POI  WT  1EMP 

( Meter/sec ) 

(Celsios) 

(Kel , *H-?/3) 

(Millibar ) 

(Celsius) 

(Kelvin ) 

(Kelvin ) 

(Kel  vl  rif 

(Kelvin  > 

11.12 

8.91 

NO  DATA 

1011.18 

13.783 

-0.963 

-0.865 

0 . 25V 

II  .  357 

HEIGHT 

(Meters) 

10.00 


POT. TEMP . 
(Celsius) 
12.918 


VIR  .  TEMP . 
(Celsius) 
14.043 


V.  POT. TEMP. 

(Celsius) 

14.141 


ARS. HUMID. 

<Kg/«3> 

B.MMC-D3 


REL  .hL'MIl). 
(Percent ) 
77 . 08 


SPEC • HUrtiD. 
(Kq/Kq  ) 

7 . 030F  03 


VAP.PRF*,. 
(Millibars) 
1 1 .380 


S.  VAP  PRES 
(Mi  1 1 xbar  s  > 
1 4 . 764 


RET  .  I  NDE X 
(Kel  .  »M  -  2/3) 
NO  DATA 


*  BUI  K  AERODYNAMIC  CALCU1  AT  IONS  BASFD  ON  ABOVE  ESTIMATED  VAI  Ut'S  AT  TEN  Ml- ll-RS  (FRIFHF  ET  AL,197B>: 


INFERRED 

FLUX  PARAMETERS 

INFERRED 

INFERRED  MEAN  VEHUCAL 

STABILITY 

<**UP,-*DOWN> 

SCALJNC  PARAMETERS 

Vt-LOCITY  COVARIANCE 

MJ  SCFlLANi  O  JL, 


TRAD. RICHARDSON  NUMBER 
(  ♦■-Stable,-- Unstable) 
-0.022  AT  CKH 

GEOMETRIC  MEAN  HE  I GMT 
(Meter)  CMH=<Zl*Z2)l/2 
12.99 

Z/L  AT  CMH 
-0.028 

Z/L  AT  10  METERS 
"0  021 

MONT N-OBUKHOV  LENGTH 
(Meters) 

-4.655E  0? 


MOMENTUM  FLUX 
(Nt/«2) 

~3 . 07E-0 1 

HUMTDI7Y  FLUX 
(Kq/sec  m2) 

4.7VE-05 

LAT. HEAT  Fl  UX 
<W*tTs/«2> 

1 . 18E  02 

ST N . HEAT  FLUX 
(Watts/n2) 

1.35F  01 

SKY  AND  SOLAR  HEAT  T  LU. 
(Ua  t  ts/«2) 

-5 . 82E  02 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/n2> 

-4.50E  02 

BOWEN  RATIO 
(no  unit*) 

0.114 


FRICTION  VELOCITY 
( Meters,  sec ) 

4 . 1 05E-01 

SCAl INC  GPEC .HUMID. 
(Kg/Kq  > 

-9. 510E  05 

SCA(  INC.  POT  .  TEMP  . 
(Kelvin) 

-2.642E-02 

ROUGHNESS  LENGTH 
(Meter-,) 

2. 45CE-04 

DRAG  COFF.AT  10  METERS 
(Dimensionless) 

1 . 364E-03 


WITH  LONC.  VI  LOCITY 
v  Met  er 2/sec 2 ) 

-1 . 685E-0 1 

WITH  ABS .  HUMIDITY 
(Meter  Kq/sec  m3) 

4 . 76GE-05 

WITH  POT . TEMPERATURE 
( Meter  Kel  .  /sec  > 

1 . O85E-02 


AIR  DiNSITY 
<Kg/n3 ) 

1 .2266 

AIR  SPECIFIC  HEAT 
(ITcal  .  /Kg  Kel .  ) 
2.4152C  02 

WATER  l.A  T.  HEAT  VAP. 
(ITcal  /Kq ) 

5.9006E  05 

VAP. PRES. AT  UT  LEVEL 
(Hi  1 1  lb ar  ) 

15.740 

ADS  .  MUM  I  D  .  AT  Ul  LEVE  L 
(Kg/«3> 

1  .  189E-02 

PAR  .PRES.  AT  UT  I  l.VEL 
(Mill ibar ) 

)  1)12.28 


«  ME  ASUREMF  NT  ERROR  ANALYSIS  OF  PARAMETERS  L ISTED  IN  PFRClNT  MEAN  ERROR  AS  COMPUTED  FROM  CONST  I TUFNT  Me  ASUREnE N  T  ACCURACIES . 
TOP  ROW  ARE  PROF ILE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  HOIK  AERODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “*#r 


GRAD. RICH. 

Z/L 

MOMENTUM 

LAT .HEAT 

SrN.HFAT 

SKY  RAD. 

TOTAI  HF  AT 

BOWFN 

FRICTION 

SCI  .  SPEC 

Sul .PQI  . 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  TOM 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  . 

LENGTH 

COEF 

76X 

129% 

93% 

157% 

62% 

5% 

10% 

2i9X 

47% 

lli% 

15% 

67% 

93% 

1  BOX 

108% 

46% 

40X 

1  16% 

5% 

B% 

156% 

23% 

63% 

1  39% 

43% 

4  0% 

*  CONTINUED  BFlOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905091530 
15:34:40  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYFR 
NRL  MICRGilETEGROLGGY 
SAN  N1CO.AS  IS.  AND,  CAJ 


PR  IN  1  DATE;  11  JUN  1930 

DATA  SAMPLING  RA It  (ALL  (  HAnNI  LS> :  6/ Min 
DATA  AVERAGING  PERIOD;  36  Min 


•  COMPOSITE  PROF  II  E  AND  BUI  K  AFRODYNAHIC  DFRIVFD  PARAMETER  VAL I  IF  WEIGHTfD  AS  A  FUNCTION  OF  THE  ABOVE  ftf.SPFCl  lVt  rif  Ai.uREMF  NT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRF  SPOND INC  Mt  ASUREMF N T  LINGFKTAINTY  INDICATFO  IN  I  1  : 


STAB J l  IT Y 


FLUX  PARAMETERS 

(♦-UP , -«DOUN)  SCALING  PARAMETERS 


(.RAD,  RICHARDSON  NUMBER 

(  *-St  ab  le  ,  -  -  Uns tab  It* ) 

0 . 043  10.021  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 

(Meter)  CMH-(Zl»Z?)l/2 
12,99 

Z/L  AT  GMH 
0.068  10.021 

Z/L  AT  10  METFRS 
0.032  (0.021 

MUN I N  -OBJ.  MOV  LENGTH 

(Meter  s  > 
l  9C8C  02 


MOMENTUM  FLUX 
(Nt/«2) 

-1.79F-01  (6.CE-C21 

HUMIDITY  FLUX 
(Kq/ser  n?) 

4.  OOF -05  10. OF -061 

LAT  .HF  AT  Fl  UX 
(Wat  rs/n2) 

1.0  IE  02  12. OF* 01 J 

SEN.HLAI  FLUX 
( Wat  ts/n2> 

-I.47F  01  13.  Of  ♦  (III 

SKY  AND  SOi  AW  HEAT  I  '  UX 
(  Ua  «  »-,/«?) 

5  82fc  02  12.0*  *0  11 

TOTAL  I  !»■  A  T  FUDGE  T  FLUX 
(Watt */«.»! 

5. 0  /F.  02  f  3 . 01  ♦  *1 1  I 


FRICTION  VELOCITY 
( Meter  s/sec  ) 

3.791E01  16.GE-02] 

GCAL  INC  5P»-C.hUMID. 
(Kq/Kq ) 

7 . 27 'T  05  I3.0C  J5i 

SC  At  ING  PUT  TEMP  . 
(Kelvin  ) 

6.57<r  02  [?  OF -02 1 

RI1UGHNF.SS  L  r NO  f  H 
<  Met*--/  > 

I  .  P.68!  -F4  [6.  OF  '05  I 

DRAG  l' Ol  F  AT  10  Ml  TERS 
(  Me  .e/  •.  * 

i  .  2 inn  i<  >  f  4  .  OF  -  C4  » 


BUMjfN  BAUD 
(no  unit*.) 

0 . 318  10.081 


■  DDFERENLF  BFIWtFN  THE  PROfILE  AND  BUi  K  AfRODYNAMIC  DIRIVlP  PARAMF  IER  VAI  Ut  S  AS  CO.iPlUF.O  VIA  THi  STANDARD  DEVIATION  FROM  FllHCR  TH' 
ABOVE  WEIGHTED  COMPOSITE  VAIMF  HR  ML  A51IRF  MF  NT  UNLFRTAINIY  VAl  UE  (WHICH  FVFR  ABSOLUTE  VALUE  IS  LARGFR).  AlL  VAI  Ut  S  ARE 
LISTED  IN  PERCENT  DIFFERENCE  AND  ARF  -♦or-*: 


GRAD. RICH.  Z/l 
■J  A I  LMH  AT  1  DM 


HOMf.N  TUM 
FLUX 


LAT .HEAT 
(  LUX 


St  N.HEAT 
Fl  UX 


SKY  RAD, 
F  I  IJX 


TLilAI  Hfc  AT 


BOWEN 

RATTO 


FR  ICT  ION 
VELOCITY 


SC.L  .  S»*E  C 
HUMIDITY 


art .pot . 

TEMP 


R||  Il'.H  . 


I  (Nl.lh 


DRAG 

( tier 


116%  1 21 X  25X 


OX  I54X 


OX  131  1 6SX 


13X  44X  100% 


k. 


■  BHV  or  DATA  RUN 


495 


i^RlNE  SUKFACF  LAYER  M  tCKUMl  1 H)kUl  OCILAt  EXPERIMENT 


NAVAL  KISfAki.H  I  APUK  A  TORY 
AtnOGPHiRic  PHrsicc  branch 
MARINE  A>.-iU5PH:  RIG  WE'SfiUCH  STATION 
SAN  NICOi.AG  ISi  AND,  ChLIEURNIA 

*  *  *  *  rtlMiUMK  iHWfii  r.6U  Ai  DATA  «  *  * 


I 


I'KINT  DATf  ;  1  I  JUN  1980 

DrtlA  SAMPLING  RATE  (ALL  CHANNELS) :  6/Hin 

DA  I A  AVER  AC INC  PERIOD:  30  Min 

Kvrnf  r*n  AUJ8F  :  J -UPPER  LEVEL  ,  2=1. OWES  LEVEL 


<M.‘t 


VOL  •  : 


Ni. NO  •  t‘ 3 
1 1  lip  . I  Kl:l  .  2  l>*  W  POlNl] 
(.  .  v  i  I  4.864 


No  .  b  4 

L't  U  HU  IN  12 
A  .  V-W 


No  .05 

WIND  :;fff  bl 


Nc.06  Nc ■ *7 

WIND  SPEEDS  BAR,  PRES.  2 
6.G51  A. 690 


No  ,  08 
SKY  RAD. 
3, 37C 


N  -i .  I  3 

n.V*Un'  PL  AG 
I .  )  0  J 


Nj.11 

O  Pi.  kr  F  . 
'• .  d  -I  I 


No .  1 5 

Spare  a 

0  .  Jill 


N  j  .  I  6 
SPARt  B 
j .  d  a : 


No  •  17 

VOI T .RFC.B 

6.  SOS 


No  .  09 
WIND  DIR. 
4,958 


i.  Dr,  i  a 

iliV,  KrtU-  i:  LGiAKPrtF  NT  fatlA.  1  lILD  LAI 

I  HR  ATKIN  AND 

WIND  SPEED 

ESCARPMENT 

CORRECTIONS 

l*p  W  i  rtl)  NfAR  lil'WlND  1  AND 

DPIMAt 

dp  reevd 

WT  CF CAL 

WSlEC 

:  n  •  ,  , 

i  .ti.  1 1  n  '  -  2 

lit  t<-rl  1 /i  ENG  1 H  PtilH(Meters) 

(Volts) 

(Vollb) 

(  Vo  J  t'j, ) 

(Loeff . 

1  vH  ' 

M.-l  i.W'i, 

:i .  i .j i  in 

•tl  .  I0U 

•  0 . 0511 

0.330 

0.992 

n  iL  t.i  ,t  i 

1  -  IN..  PAR  A 

.n  itRS  tk ansi  Him  into  eni.ini  i ring  units; 

US2EC 
(Coeff .  I 
0  .952 


■k  EUUnT  Da  (A 

■a -t; 

VOI  i  .  kl  1  .  df  V 

VUI  I 

.  RtT.DlV  ZERO 

kEF.DFV 

AC  VOI  T  .ELUX 

AC  FRFQ.FLUX 

AC  VOLTAf.E 

AC  FREQUENCY 

.•  ail-,  i  •  tu  .  ■ 

;  t  aitv,  * 

mric  .  >  LlSV) 

H  (  no 

.  >  .  (.CSV i  (Nc  .  . 

> .  tC2Vi 

(NC . >bV> 

(Nc . > 1 H  2 ) 

(VAC) 

(Hr) 

IHd 

li 

J 

3 

3 

11 5 . 4 

59 . 66 

nJI.k.i.il  ll  U>  1,1.0.  .fLA.  PAWAHE  ffc'liS  v  fn*.t  ill)  INC  TlSr  AROVi  CA'  .  AND  thARPMPNT  CORRECTIONS)  TRANSLATED  INTO  ENGINEER  ING  UNITS’. 


u  imi  : i  i-D i 

D!  W  i'OINl  i 

II  rtP  .  5  IRl.il  .  1 

WiNO  DlR . 

8AR . PkES . 1 

SKY  RAD. 

BULK  UT  IFMP 

HE'iN  AlR  TEMP 

:  ri,.- 1  /•  e.  > 

(KeJ  .  iM  2/.i» 

< Di-g  True) 

(Millibar) 

(Uatt/n?) 

(Celsius) 

(Kr )vin> 

i  .  .  5 

fl.75 

NO  DATA 

31  3.r, 

1  d  l  0  .  1  7 

4.70E  02 

1  3 . 755 

266.053 

Hi  •'it/  S'ttC2 

L'j-.W  P « i  i  N 1  2 

um* .  SI  RUG.  2 

1  IDE  TAHI  E 

HAk .PRES. 2 

«;.,er  /'fct  * 

vrelMOS) 

(Ke) . xh-2/3) 

(Meter  H5L  ) 

(MilliUar ) 

i  1  .  .‘A 

0.87 

NO  DATA 

-o .  o::- 

1011.27 

rtii-KUoETFl'rfOLDI 

.  I l.'AL  HAkAMETERG: 

PUI  .  TLNt'  •  1 

VfR  .  lr  M.' .  1 

V.POT  .  ll.riP  .  1  AhS.HUHlD.l 

kEL.  HJMID.  1 

SPFC. HUMID,  1 

VAP .PRES. 1 

S. VAP .PRES . 1 

REF. INDEX  t 

1  1*.  1  L  1  V  *»  ) 

(Cfel-SYO.-.) 

(Celsius)  (K.j/nJl 

EPert ent ) 

(Kq/Kg) 

(Mi  1 1 ibar ) 

(Millibar ) 

( Kei . xM-  2/3  > 

l.i.  l.'.i 

1  4  .  1  ’i  1 

14.331  8.51  OF -03 

75.57 

6.947E-03 

1 1 .236 

14.867 

NO  DATA 

r  ■  1  1  .  1 1  np  . 

VIR  .  TFMP  .2 

V.POT  .TEMP  .2  AM* . l.UM iD . 2 

RFL .HUM  ID. 2 

f.Pl  C.  HUM  ID.  2 

VAP. PRES. 2 

S.  VAP.  I’RES.  2 

REF.INOFX  2 

it  •»  | '.  1  U •  • ) 

( Cvl  s  i  «•  ) 

(Celsius.)  (Kg/«3> 

(Percent ) 

(Kg/Kg  ) 

(Mill ibar ) 

(Millibar ) 

(Ke)  ,*M-2/3) 

l  2  •  V.)  > 

1  1 .  :iA2 

14.152  8.6011-03 

76 . 77 

7.01  PE-03 

1 1 . 352 

1 4 . 7H6 

NO  DATA 

•  I  IN,).  0  **.  i  (U 


*  i  .CiVl  R  :  77000''  1  (.dtl 

ivr  IJn .  ;  I  A  .  4;  Lie  PM 

».<l  DATE:  V  rt, iy  I 9V9  (DAY 


MARINE  {.LiRFACt  l  AYER 
NRL  NICROiiEn  OVOl  OGY 
CAN  NILNl  AS  I  SI  AND,  CAL 


PRINT  DATE:  11  JUN  198C 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Mjn 

DhTA  AVERAGING  PERIOD:  3C  Min 

NOmFNCI  AUJRE  :  1'UPPFR  LEVEL,  c=LCJWER  LEVEL 


!  1LE  l.Al  CU:  AT  TONS  BASl  D  ON  APUVr  UftSf  RVt  D  AND  CAlCULATFD  VAl  lit  3  ( BUSlNGF  R ,  1973)  : 


FLUX  PARAMETERS 

PROFILE  SLOPES 

lAMi  1  1  t 

(  ♦  *UP  ,  ■*=DOWN  > 

SCAi  INC.  PARAME  ft  RS 

PARTIAL  DERIVATIVES 

< ♦  =  LNCR .WITH  HEICHt) 

•h.ii  ,k  l  CHARD  >ON  NUMBER 
•  iJ»i«.  t  tine  • 

L.fj/  i  AT  GMH 

,.•  I . »n*  IP  U.  .'.1  AN  Hi  J‘  Hi 
ri  •  ter  »  l.nrl  (  /  i  »Z2  >  1/2 


■/I.  A  (  CMH 
It  .  t  -If, 

■  I  A  i  li  r».  I  r.  h  :> 

U  .  I  i. 

1  /L  Al  <i 


i  .  n  .i 

il  'NI  N  1.M1KH1V  l  1  M.  TH 
'rteters ) 

8.904E  01 

'Mi  AT  t  i  (i.VAHM'7 

■Ml  »M  /:*  i  .  41-56.  M 

•.!.V  A  |  ,1  1  .  JU.V.  9 

•  >u  -i  40 


rtO.UNTUrt  FLUX 
( N  t  /n2 ) 

-1.1  if  (i  1 

HUM) Ll It  f  1  UX 
(Kq/sPi 

I  .PfiK-n;, 

LAI  .HE  AT  F I  MX 

:  Uh  t  l  •  /in,5  } 

'Vl 

f.l  N  HEAf  1  •  MX 

<U4  T  ts/fl2) 

2 ■ 87 t  0 1 

SKY  ANi)  SOL  AW  HV  AI  El  OX 
<  LMT1c./*.>> 

4 .  /«»  p.> 

i  UTAI  HI  A I  BUDCI  1  TL'iX 

i  ui.i  t  »«•/«;.*> 

-4.69L  0.* 

MUfl  H  RAT  1(1 

II  9  7 1 


FRICTION  Vr  LOCI  T  Y 
(Meter  s/sec ) 

3.0.551  01 

MAI  TNG  ■iPFr.HUhD. 

(  Kq/Kg  ) 

T.:',?nf  d:, 


SCALING  POT .  TEMP. 
( Y.  e>  v  in) 

V .6371 -OP 


ROUGHNESS  LENGTH 

(Meters) 

0 . 305E -0G 


DRAG  COE  I  AT  ID  METERS 

dimension  Je ■<■->  > 

7.i.’4f.r  it  4 


GENERAL  f  ORM : DN/D2* 
l  (  N  1  N»? )  J  / 1 1  n  (  7 1  /  72  )  » 
(Z 1«Z2>1/21 

N-UInD  GPF.f.D  (M/sec) 
2-‘  EIGHT  (Meters  > 
DUS/DZ=  9.92E-02 


N^sntr .humidity  (Kq/xq> 
7-HfICMT  Irtpois) 
DSH/DZ=  -B92L-06 


N*PO  r  .  TEMP  ?1  v  i  n  ) 
7- HE  1 GHT  (Meters) 
DPT  7DZ=  2.J2F-02 


GENERAI  FORM  :  'N' SL  OPE* 

I  (I  nZ J  -  «‘SI )  -  (LnZP-PGJ  )  J/ 
IN1-N2J 

N- WIND  SPEED  (M/*ec) 

Z=Ht ICHT  (M)  Vrt.flm 
PSI=PSI1 

US  SLOPE=  I . 32C  00 

N^SPEC .HUMIDITY  (Kq'Rq) 
Z* Hr  1  GMT  (M)  Vert  ,A«ls 
PS1=PS!2 

5H  HL  OPE  -  -It  H  f  04 


N-=POT  .  TEMP  .  (Kelvin  ) 

Z- HEIGHT  ( M )  Vert  A* is 
PS  1  =PSI2 

PTK  SLOPE*  7,  OHE  00 

N-LnTEMi'  STRUC.  (K»M-2/J) 
Z‘-  HEIGHT  (M)  Vert.  A*  is 
PSI-NONF 

CT2  SLOPE *N0  DATA 


MISCELLANEOUS 


AIR  DENSITY 
<Kq/f»3) 

I . 2259 

AIR  SPECIFIC  HEAT 
( ITcel . /Kg  Kel . ) 
2.4I5JE  02 

WATFR  LAT .MEAT  VAP . 
( ITtal . /Kg) 

5.9002E  05 


•V|  | {, l  )f)N  IMOE  H  V 
1'  Ik,',  II  UN  I  Ilk.  PR  AND  f  I 
«>«  - )  M  iMLI  U 


PROF  u  E 
I UR .SCHMIDT 
MIMftrK 
(i  74 


PUI  K 

sf  N  MF  A  T 
JRANSf  .(  l/t  f  . 

0  •  921  -  1}  3 


BULK 

MOISTURE 
JRANSf  COFF  . 
I  J2f  0  3 


NPj  iurphPnt  of  Profile  Slope  and/or  Partial  De.-ivativ 


AQ6. 


I  iN.lt  l> 


XI  PAf.l 


RUN  NUMBER  :  79U509I6I1C 

START  JlrtF  ;  1  h:  4.59  P?T 

EIART  DATE;  S'  h-y  19/V  (DAY  129) 


MAR  INF  SURFACF  LAYFR 
NHL  MICR OilETEOROLGGY 
SAN  NICOLAS  ISLAND ,  CAL 


t  SI  IkAUD  MlCROME UUROLUGICAL  PARAMETERS  AT  TFN  METERS: 


PRINT  DATE:  tl  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVEKACINC  PERIOD:  3C  Min 


AIR  rmc,  WIND  SPEED  Dr  W  POINT 
iCel  *.»  l  n't)  (rlti»ter/*ec  >  (Celsius) 

12.  US:*  11.37  B.Oti 


POT  .  II  rtP  . 
(Celsius) 


VIR -IF HP  , 
(Celsius) 
14.073 


TEMP.STRUC.  PAR.PRFS.  BULK  WT  TtMP  AIR-UT  TEMP  PQT-WT  TEMP  VIR-WT  TEMP  V.POT-WT  TEnP 
(Kel . *M-2/3)  (Millibar)  (Celsius)  (Kelvin)  (Kelvin)  (Kelvin)  ^Kelvin) 

NO  DATA  IC11.17  13.755  -0.901  -C.8G3  0.317  0.415 


V.PUT.lFhP.  APS. HUMID.  REL.HLM1D. 
(Celsius)  < K  g/«3 )  (Percent) 
14.171  B.590EQ3  76.63 


SPEC. HUM  ID.  VAP. PRES.  S.  VAP.  PRES.  REF  INDEX 
(Kg/Kg)  (Millibars)  (Millibars)  (Kel.xH-2/3) 

7.004E-U3  11.338  14.797  NO  DATA 


b  II  K  Ai  RUDYNAMU;  LALCllL AT  IONS  BASED  ON  ABOVE  ESTIMATED  VAI  UtS  AT  TEN  MClERS  (FRIEHF  ET  AL,1V?B> 


IN)  FRkl  1> 
SIA&LL1 U 


FIIIX  PARAMF1FRS 
i+=UP,-=DnUN) 


INFERRED 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VI- LOG  I TY  COVARIANCE 


MISCELLANEOUS 


G;<AD.RiL'AAPD:'UN  NliuBfR  . 

tllis  I  dli  It*  > 

■  0,019  AT  CNH 

Gr  I  )rtF  1  R  l  c  Ml  AN  HF  1  GH 1 
(Meter)  »/2>  I  /.'» 

1 2 . 97 


rtilrffNTUN  FLUX 
(Nt  />2> 

-2. I9r-0l 

HUMIDITY  FIIIX 
(Kg/ser  «2) 
4.92E-  US 


FRICTION  VELOCITY 
(Meters/sec ) 
4.225E-01 

SCAl ING  SPEC. HUMID. 
(Kg/Kg) 

-9 . 488E  -  05 


WI TH  LONG .  VI  LOGIT Y 
( Meter P/ser2 ) 

-1  785C-01 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3 * 

4 . 916E-Q5 


AIR  DENSITY 
fKq/n.4 ) 

1 . 2264 

AIR  SPECIFIC  HEAT 
( Ileal . /Kq  Kel . ) 
2.41S1E  02 


if  \  A I  GMH 
-0 . d75 

it L  AT  10  MEIERS 
-  M  .  0  1 9 

MON  IN  OBUKHOV  i ENCTH 
v Meters) 

-5  2V4E  C.» 


lai. hi  at  flux 

<  Wd  t  ts/M? ) 

I.21E  02 

SIN.  HE  AT  FLUX 

<  W-i  t  ts/«2 ) 

1 . 29t  0 l 

S.<  Y  AND  SO:  AR  HEAT  FlUX 
(  U*  I  tS/Ml') 

4.7GF  02 

TOlAl  HE  A I  BUDGET  Flux 
( Wa  r  ts/«2  > 

-3  36k  02 


SCAl  INC  POT .TEMP . 
(Kelvin) 

-2. 46IE-0? 

ROUGHNESS  LENGTH 
<  Meters  > 

2.7O7E-04 

DRAG  COFF.AT  10  METERS 
(Dinensionlcss) 

1 . 3U0F-03 


WITH  POT . I EMBER A TURF 
(Meter  Kel . /sec  ) 

1 . 04  OF - 0  2 


WATER  LAT.HEAT  VAP  , 
(Ilral. /Kq  > 


VAP. PRES. AT  UT  LFVEL 
(hill ibar ) 

15.71 1 

ABS. HUMID. AT  WT  LEVEL 
(Kq/«3> 

1 . 187E-02 

BAR. PRES. AT  WT  LFVEL 
( Mi  1 1 ibar ) 

1012.37 


BOWEN  RATIO 
<nu  jni »«,  » 

II  106 

Ms  AttURt'MI  NT  IsFOR  ANA)  YSIS  OF  PARAMF  I|>!»  lISJED  JN  PTRONI  he  AN  EkRUR  AG  COMPUTED  FROM  CONSTITUENT  Me  ASURFMtNT  ACCURACIES. 
TUP  NOW  AM  PWOFUF  t  MRllR  VALUES  An  BUI  I IJM  RUN  ARE  BUI  K  AT  RODYNAMl  C  ERROR  VAlliES.  ALL  VAUJF  S  ARE  APPROXIMATE  AND  ARE  •tor-" 


GRAD. RICH. 

I  f\ 

NOMEN*  . 

l  A 1  .  HI  A  r 

r.l  N.NFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWEN 

FR  ICT ION 

SCI .SPEC 

SCl.POI  • 

ROUGH. 

DRAG 

NO  . « 1  c.r»H 

AT  1  0M 

1  1  IX 

1  1  UX 

FLUX 

F  LUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

1 EMP  . 

LENGTH 

C.OEF 

7HZ 

l  35X 

97  X 

It.  07. 

64X 

52 

UX 

225t 

4  MX 

I  l .?% 

16X 

68X 

97* 

1724 

46X 

40* 

T  20% 

5* 

9* 

1  61 X 

23X 

63  X 

1  43X 

437. 

40X 

i  ununus  u  b.  i  iu 


I:  L> >•  NUMB.  N  .  7  )  |)Mi9  |  Ml  T: 

‘..TAR  I  T  I  r»F  ■  t  6  .  4:511  PUT 

l.I.V'l  D«it  9  Hay  I Wy  (PAY  129) 


MARINE  SURF  ACT  l  AYFk 
NRL  MICRO; lETETlROt  OGY 
SAN  NICOLAS  ISi  AND,  CA1 


PRINT  DATE :  11  JUN  1980 

DA  I A  SAMPLING  RATE  (ALL  (HANNtLS).  6/Mm 
DATA  AVERAGING  PERIOD;  3C  Mir. 


iih-.r'l.r.  |  U  I  Kill  M[  *,Ni>  M"  K  AERODYNAMIC  Dl  HTVI  D  PARAMFlIk  VALUE  UMCHTFD  AS  A  FUNCTION  OF  THE  ABOVE  FFSPFCT1VL  MEASUREMENT  ERRORS 
WITH  THL  LOWrR  lIMII  O  I HI  CORRT  SfONO  TN-.I  Ml  ASllrfC  MFN1  IINC.E  P  1  A  1«T  v  INDICATED  IN  (  1; 


FLUX  PARAMF1FRS 
(  ♦  -UP ,  -  =  DOWN  > 


SCAl  INC  PAVAME  TFR3 


l.NAD.R  ll  HARD  :i IN  NUMBER 
i  *  -5  »  hH  ,  t.'nsuhlr) 
l.  .0  47  l  ;  .  I. .  •  j  A I  GM:I 


M  I'.ii  1 K  ll,  .«•  AM  Ml  1T.M1 
>neter  i  GMH  <ZW2M.r 


BONIN  HIM  FlUX 
( N  t  /  n2 ) 

-I  .HM  Ll  16  tl  -02  I 

HI  Ml M I Y  t  I  OX 
(Kg /set  «2  • 

4.171  05  III.  nr  06 1 


n  un c:.i  vi  i  oc i t r 

( Mete;  »  /‘-tt  ) 

>  .  0421  -  in  I  6  .  LF  -02  I 

1.1.  Al  I  M,  '.pi  (  hUM  l  D  . 

'L.'P.T  -  35  13  Or  •  05  I 


If L  A I  GMt 

.  iv/>  i  •» .  (»;•  i 


L  AT  .III  Al  ||  UX 
<Udt  t  '■/«;•> 

1.031  L2  12.01  ♦1*11 


S'  A'  INI.  HIM  .  TtMP  . 

(  Kel  v  i  .i  ) 

6  6  U'l  (  2  12.  OF  -021 


MON  l  N  oRU '  H<  i  V  I  E  NC  f  M 
•  Me: e; - > 

\  .  V 1 71.  1*2 


Si  n  .  Hi  A I  flux 

>u*t  i  ..  «:■) 
i  421  01  I  3.  DM  DM 

'.«»  Find  SUlAR  Hr  A I  I  I  UX 
(Watt*  /  nV  > 

4 . 7t)I  <i.>  i  ,* .  01  tOll 

mini  FIT  Hi  BUDGET  ll  U> 

( w.*t  t<a/r*;»> 

3  V::l  02  I  3.QI  >01) 


kU.IGHNl  S  LENGTH 

<  Met*-/  ) 

1  VB/.r  0  4  T6.UE-05I 

DR  AS  GOiT.AT  10  MFTERS 
( Meter  ) 

1  . 1  h*v.  l.>  I  4  .  EE  -  04  1 


MIWCN  RAT  TO 
(n  :i  Jnit  .) 

0  .  343  (I)  LH| 


DlilLktMl  B.  Ittl-tH  TUI  PklK  M  I’  AND  B*J.  K  Al  RODYNAMl  C  DIRJVlf.  PaKAMiHR  VAI  Ui  S  AS  COMPUTED  VIA  IHr  STANDARD  DEVIATION  f  ROM  EITHER  THE 
A:  I )  VI  Wt  (Shill)  lUMPGSITF  VAI  Ilf  MR  Ml  AGI1RI  Ml  N I  UMTRTAINIt  VAI  U|  (WHICH  I  VI R  MB  GUI  UTE  VALUE.  IS  LARGER).  AL  I  VALUFH  ARE 
l  ISTF.D  |  r*  PF  RI..E  n  f  DIFlIRFNn  AN  0  ART  "irr  M  ; 


GRAD  RICH.  //i 
Ml.  Ml  l.iiH  A I  um 


MOM!  Mini 
FI  MX 


I  A I  .  Hk  A  f  SJ  N  .  Hi  AT  SkY  RAD.  IOTA!  HI  A  T  BOWEN  FRICTION  SCI  SPf  (  SCI  .POT 
FlUX  !  I  ll<  I  I  UX  H  UX  RATIO  VFIOflTY  HUMIDITY  UMP  . 


MAR  INF  SUkrAL 


•«  »S- 


I  M  |  V  i«* 


NAV*.  HV  -*  m  •  s  '  « 

AIM-  ri.l  W  !  i  *'•<»  ;  i  L  I  k  •  ■»(  m 

MAh  I  Nt  Atft.J'-i'H*  >  II  HI  Ai.-  •.  I  A  1  .  .1** 
GAN  n.'  Hi  Ml  J 


t  »  •  I  Hit  N  I.  |M'  U.!iA  I  ■  .If-  •  *  ■  • 


RUN  NUMBER. 

s  I  AR  r  T  i  ME  . 
r  NO  T  l  nF.  : 
S  I  AR  T  DA  I  £  : 


79050V  I  A  ’•» 

16: 35:  0  P>r 
1 7;  Z;  0  PM 
V  Hay  1979  <Dh» 


l.*9  . 


■  ANAI  l)!i  CHANNF  L  RAW  DATA  (AVI  RACE  VL  t'l 


Nfc  .  UC 

V'lLl  -  Nt  F  .A 
6.203 


Hi.  0  1  Nc.f.i*  he  O' 

1:  HP  SIRl’C  -  I  1 1  Hf*  .INI!'’.;'  DM*  2T*!nI| 
0.001  li.TOl  4  VI  7 


-k  i  •«  I  t  I  I  1  I  l  N  IVUO 

|<«IA  ,(..!■  ,  |M.  V  f  1  I  MI  |  I  ■*(».  M>*||  i  S  t  .  ;  'H  J  II 

i’AlA  HV.-ltnMN,.  r*-B|lib  T  FI )  r . 

NOItW'.iH'iul  ,  .hi  I  k  I  I  ,  J-.iiJ.*  L  Vl  i 


Hu  L4 
HU  I'IjIPM 
4  V  -»«l 


N  t  b“ 

la  !  *»l*  ‘  ft  I  ,i  ; 


6  ♦j‘. 


No  .  1)7 

tifi*  i‘k»  S  2 
4  oyi. 


tit! 

NAD  . 
347 


NO  .  I  J  Ho  11  Mu  .  ]  ;•*  No  .  I  I 

f.UuK  Wf  T r FI.'  A!"  ERFUULNO  AC  Vil.  TAG*-  MANU;V  Ft.  AG 
4  .  iJ  98  3  .  *"  .2  2.  46  J  Jill 


no  14 

/fmi  m 
i  j  j  i 


N  i)  1  Z 

S‘-mM  a 

'I .  J  d  1 


NO  17 

w  r  mi  b 
>>  2  9  5 


*  DIGITAL  CHANNEL.  RAW  DATA  <  A VI  k  612  >: 


t  ST  ARP  Hi  N I  DATA.  Cftil'  Cm.  IDEATION  AM-  WINI- 


i  t  O 


CORRECT  I(»n:; 


No.  I  No.-* 

A*R  TEMP  .  \  AIR  UMP  .2 
1411  128896  1421  l.'VWl 


UPWIND  nIAR  1'PWInD  1  am*  DR  It  I  Mi 
Mi  IGHT/LF.NG1H  PATH  i  He  ter*,)  (Volt..) 
U  .  KH  1  ja  U  .  J.lH 


si » ;  tv.L 

(Vf ] t** 


a  j  j  j 


to'-.  1  L I 


CceH  > 
J  .  V92 


«  SfMEM  HUUSEKt  EP1NC  PAR  AM-  1 1  kS  I  k  ANT.i  A '  t‘  D  INTO  CnUINMnINO  UNIT'-- 


HAMIAI  HAG  :  KKHR  COUNT  DATA  DA  T 
(No.  sc  an-,;  (Nc.*c«n*.l  iNc  sun  ’ 

0  0  i  H  J 


vni  T  .  Rt-r  .  Dl  V  Vl*j|  I  RF  r  .  D-  V 
A*M  .  >  .  G05V)  luNc  .  )  .  OU'jV) 

a  <1 


.T*  RO  RFC  .  O*  V  AC  VUI  I  .  i  i  II* 
<Nc .  > . ec.**v)  (Hi  .  >w* 
a  a 


Al .  k  t  u  ■  )  L  1 1 4  AC  V  ( li.  T  A-  .1 
(No  .  >1H/  *  (VAC  , 

J  115.5 


No  t  V 
W ' r»u  Dl  R  . 
4  .  V76 


wu:  cc 

(Ccefl . 
J  .9r,2 


.1  IRlU'-fNCY 
«  H  *  ) 

-.9  Ti 


*  Ijf.SKKVeO  NlL'KOrlcirt  UROl  OC/CAL  PARAHFTLRS  i  iNCi  UDINC  IMF  AUOVi  CAL.  AND  tSC.iRPMfNf  CORRECT  IOM. )  TkhN'.LAlIC  INTO  t  <v< .  i  ML  t  R  i  Nil  OnMS: 


AIR  TThP.l 
(Celsius) 
12.393 

WIND  SPYFOi 
(Me ter /set ) 
12.  4 J 

O',  u  POINI  1 
( Celsi u<  * 

v  in 

TtnP  .  ilRUf. .  1 
(Kel . «M-?/3) 
NO  DATA 

AIR  TEMP. 2 
(C*?J  S  L  us  ) 
i 2 . 77 9 

WIND  SPftlV 
( Meter /sec ) 

11 .56 

O’,  w  PUlNtJ 
(Celsius) 

V  .  C.8 

TtfiP  .STRUG  .  2 
(Kel  .  *«-?/:<> 
NU  DATA 

CALCUI  ATEO 

Mica  TIME  IE  HR  TILDE 

;ICAL  PARAMETER?. 

HEICHT,  Zl 

(  i  lFtel'  ti  ) 

18.35 

POT . TfeMP . | 
(Celsius) 

13. 069 

VIR  .  TI  MR  .  1 

(Celsius) 

14.11V 

V.PuT . TEMP . i 
(Celsius) 

1 4 . 29V 

AltS.  HUMID.  1 
i  Kq/n3) 
U.663-  -G3 

HEIGHT ,  /2 
(Meters) 
9.20 

PUT . TEMP .2 
/Celsius) 

1 2 . H6V 

V  1 R  T »  MP  .  ?. 

(Celsius ) 
14.016 

V. PUT .TEMP .? 

(Celsius) 

14.106 

ABH.hUMTD.2 
« Kg/m3 < 

A  .  72-'.t  -  0  3 

WIND  DIR . 
(Deq .True) 
314.2 

I’AR  .  PRf  S  .  i 
< Mi  1 ) i o«r  > 

1  0  1  J  .  1 7 

'  .K  T  RAD. 
(tf«U  /«? ) 
3.5 5E  .)2 

f.l-l  1;  toT  llrP 
( Ce : s i l  s / 

J  3 . 738 

rtl  ,.N  AIR  If.MP 
(KfJ  UlU 
2G5.9V4 

TIDE  TABLE 
•Meter  MSL) 
0.14 

BAR  PRES. 2 

v  M 1 1 1  i  b  a  .*  •  > 

1  (•  1  1  27 

REL  HilNJD.  1 
<  Perr en  t ) 

7/.  19 

spec. mime,  i 

(Kq/Kq  ) 

7-t7it  P3 

VAP  PRES. 1 
(in  )  i ib a*  > 

1 ) . 436 

S.  VAR  . PPt  S.  1 
(Mi )  1 i b  a  r ) 
14.816 

Ft  F  .  INi.'L  x  1 

Ke;  .  xft-2/3) 
NO  DATA 

»F  L • HUMID  2 
( P  ercen  t  i 

VH  20 

SPEC  . I-.I )M 1 1) .  2 
(Kg/Kq ) 

7 . 11 3f  0  3 

VAP  ■  i '  K I  E> . ..' 

< h i  1  T  mar  ) 

1  1  .1.15 

5,  VAI>  L  ,(1.5.2 
( M  l  1  1  1 1,  a  r  ) 

1  4  .  V”  T, 

ref.invfx  .? 
iKel . *n -2/3) 

NU  DATA 

»  CONTINUED  Rr  l  DU 


RUN  NlJN&FR:  7V  0509  I  630 

START  Tide  I  A: 33:  0  PST 

‘’.TART  DATF :  7  May  19/9  (DAY  |?y> 


NARINE  SlJKFACt  '  ATER 
NRL  NICRONF  Tr'dROt  lli»Y 
CAN  NICOLAS  Tr.t  AND,  CA1 


PRINT  DATE:  II  JUN  1930 

DATA  CAMPLING  RATE  (ALL  CHANNELS):  6/fUn 

DATA  AVER AC  J NC  PERIOD :  30  Min 

NOMFNCI  AlURS  :  l^UPPFR  LtVFL,  2s  l  OtoER  LEVEL 


«  PRC'EILE  CA'.CUl  ATIONS  BASF  D  ON  ABOVE  OBSLRV*  D  AND  CAlClHATtD  VA!  Ut  S  <  BOSINO'K  ,  1973  >  : 


STABfl  ITT 


Flux  PARAMEirxs 
( »  =  UP ,  -“DOWN  > 


SCALING  PARANEIFRS  PARTIAL  DERIVATIVES 


PR  Cl  U.E  SLOPES 
i INCR .WITH  HEIGHT ) 


f. RAD. RICHARDSON  NUflM  R 
(  »  -St«*h  Ip,-  -Uhs  Idhl**  ) 
U0B4  AT  CMH 

(;►  l IMF  IR  It  HP  AN  HFir.MT 

(H«t»ri  cnh-</i*e;»m/2 
l  2  77 

//I.  AT  GMH 
0  182 

Z/L  AT  l(i  METERS 
0.140 


1/ L  AT  22 
0  .  12V 

MIlNlN-OMlRHOV  LENGTH 
( M#r  er*i) 

7 . 13BE  01 


MOM!  N TUN  FU'X 
<Nt /«?) 

*0 .51E-G2 

HUMIDITY  FI  UX 
(Kq/ser  «2) 

9.S9F.-96 

IAT  .  HFAT  FLUX 
(Wd  f  ts/n2) 

2.2VR  01 

f»F H .  HEAT  FI  MX 
(Utftt'Vn?) 

-2.J.SE  01 

SKY  AND  SOLAR  HFAT  Ft  UX 

( Watts/*.?) 

- 3.55E  02 

TOTAI  HEAT  PUDGY  T  FLUX 
(Wa  t  f,/n? ) 

-3.56E  0.‘ 


FRICTION  Vi  LOCITY 
(Met er,;/'ier  ) 

2. 635E-C1 

SCALING  CPEC.HUMD. 
(Kq/Kq ) 

-2.874E'nr. 


SCALING  POT.  TEMP. 
(Kel vxn ) 

7. 19QE-02 


ROUGHNESS  LENGTH 
(Meter*) 

4 . 941 E -  03 


DRAG  CO£F  AT  10  MTTFRS 
UliFiensxonles'i ) 

S.221F  04 


CFM’RAl  FORM  :  DN/DZ  = 

I  ( N 1  N2>  J/n  n(Z1/72)* 
(Zl «Z2) 1 /21 

N- WIND  SPEED  (M/%cc  > 
Z*HE IGHT  (Meter*) 
DWS/DZ=  7.5 &F.-02 


N>SPCC. HUMIDITY  (Rq/Kq) 
Z  HF IGHT  (Meter* ) 
DSH/DZ-  -8.92T-06 


N=POT  .  TEMP  .  Uelvin  ) 
Z-HY IGHT  (Meters) 
DPT/DZ*  ?. 23t -C2 


GENERAL  FORM:  NSlOPI * 

I  (LnZWSI )-  (LnZ2*POl )  )/ 
INI -N21 

N-WIND  CP  EE  D  (M/*«'C  > 
Z^HEIGHT  <M)  Ve:  t .A*i% 

psi-psn 

WS  SLOPE-  1.5?i  00 

N-SPFC  HJMID? I  V  ( K q / KQ  ) 
7*Hf  1  GMT  (M)  Vert  A  ms 
PST =PS 1 2 

SH  M.OPE-  I.euE  04 

N-POl  . Tl«p  (Re) win  > 

7 -HEIGHT  (M)  V»r»  ,A*i* 
PS r 'PS l 2 

P  T  K  Cl  IIPE*  v  .521  u  0 

N=LMEM;  .  STRUC  <KxM  2/3' 
/-HEIGHT  (M )  Ve*  t  A « is 
P5I  *NONf 

CTO  SLOPE -NO  DATA 


PSl  1 

AT 

Zl  * 

-1 .208321 

BOWEN  RATIO 

pr.i  l 

AT 

72- 

-0.605807 

(nu  units > 

Pf  12 

AT 

r\~ 

-1 .632866 

-» . 024 

PS  1 2 

AT 

/2= 

0,81  It  658 

Gf NEPAL  CONSTANTS: 

VON  K ARMAN  GRAVITATION 

PROFILE 

PROF  ILF 

BUi  K 

BULK 

MiSCELLANC OUS 

CJNSTANT 

ACCEl ERATION 

TUR .PRANPTL 

TUR . SCHMIDT 

St  N  HFAT 

MOISTURE 

AIR  DENSITY 

(No  units) 

(M/sec  2) 

NUMPFH 

NUMBER 

TRANCFCOFF . 

1  RANSF.COFF . 

<Kg/m3 ) 

0.4 

9.7939 

0.74 

0.74 

0 . 92E-03 

1  .32* -03 

1  ,  2260 

•  GENERAL  NOTi*i: 

Accuracy  limitation  exceeded  for  ntiturenenf  «f  Prcflle  Slope  and/or  Partial  Derivative. 
Computation  oitcutH  by  insertion  of: 


AIR  SPECIFIC  HEAT 
( I  Tea  I ,/Kq  Kel .  ) 
2.41 53C  02 


SHI  -8H2-  ♦/-  .DBF  J  Kq/Kq. 


WATER  lAT .HEAT  VAP , 
( ITcal  /Kq) 

5.9006E  05 


*  CUN TIN JED  ON  NFX f  PAGE 


( 


498 


RUM  NUMBER ;  7905091630 
START  TIME :  16 i  $5:  0  PS! 

START  DATE:  9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEIMOl  OGY 
SAN  N I  COl  AS  ISLAND,  CAI 


»  FST1MATFD  iHCROMETEORQl  OGICAL  PARAMETERS  AT  M- N  METERS ; 


AIR  TFMP . 
(Celsi us ) 
12.792 

HK IGHT 
(Meters) 
10.00 


WIND  SPFED  DEW  PUINT 
(Meter /-.iec  )  (Celsius) 
11.66  9.07 


PCIT.1FMP  . 
(Celsius) 
12.890 


VIR .TEMP. 
(Celsius) 
14.  OPR 


TEMP. STRUG.  BAk.PRFS. 
(Kel  .  xM-2/3)  (Mill  ibar  ) 
NO  DATA  1011.17 

V. POT. TFMP.  AfeS. HUMID. 
(Celsius)  (Kq/n3> 
14.126  B.7KJE-03 


PftINl  DATF  :  I  1  JON  1 Vdt 

DA!  A  '-AMP  I  INC  KAll  •  ALL  I  J 
DATA  AVt  RAC  INC  PIP  10b.  *1. 


BULK  U I  Tr  MP  Alk-Jf  ICmp  Pur  -uT  11  Ml 

(Celsius)  (Kelvin)  <*elviu) 

13.738  -0.946  0.848 

RFL- HOM'D.  SPEC.  HUM  ID.  VAC  PRES. 

(Percent)  (Kg/ Kg)  i Mi i 1 i bar s > 

78.07  7.1  THE  M3  11  VJ6 


(Kg/Kq  ) 

7  .  I  )!JE  M3 


i  M  i  1  1  1 1)  ur  s  ) 
II  VJ6 


S.VAP  FREE. 
'Millibars 

l  4  7  47 


BUI  K  AERODYNAMIC  CALCUl  ATIONS  BA51  D  ON  ABOVE  EST I  MATE  D  VAI  UF5  AT  Tt  N  METERS  (FRIEHF  FT  AL,lV78> 


INFERRED 

STABILITY 


r.KAD.  RICHARDSON  NUMBF R 
( *-S table , --Unstable) 
-0.019  AT  CNH 

GEUMF.TRIC  MEAN  HEIGHT 
(Meter)  GHH-( 71*Z?> 1/2 
12.99 

Z/l.  AT  GMH 
-0.024 

Z/L  AT  10  METERS 
-0 .018 

MON IN- OBUKHOV  LENGTH 
(Meters) 

-5.464E  1)2 


1  Ll)X  PARAMETERS 
(+=UP ,-=DOWN> 


MOMENTUM  FLUX 
(Nt/«2) 

-2.34E-01 

UUMlDllY  MUX 
(Kg/sec  m2) 

4. 8  IE-  05 

LAT.HEAT  FLUX 
(We  tts/M?) 

1 . 19E  02 

SEN. HEAT  FlUX 
( Ud  t  ts/n2> 

1 . 38F  0 1 

SKY  AND  SO!  AR  HEAT  FLUX 
(Wat  t s/m2 ) 

-3.5SF  02 

TOTAL  HEAT  BUDGET  FI  OX 
( Wat  ts/n2) 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
( Meters/sec ) 

4.363E-01 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-9. 016E-05 

SCAL ING  POT. TEMP . 
(Kelvin) 

-? .543E-02 

ROUGHNESS  LENGTH 
(Meters  > 

3. 026E-G4 

DRAG  COIF. AT  10  METERS 
( I)  i  Men  si  on  less ) 

1 .4U0E-03 


INF  FRRr  D  ME  mN  VEL  IICAl 
VELOCITY  COVARfANCt 


WI  TH  LONG  .  VI  l  OCITY 
<  Me  t  nrP/ sec  ? ) 

-1  V04E-01 

WITH  AbS .  HUM lbl 1 f 
( Meter  Kg/ser  m3 > 
4.R25E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /sec  > 

1.11 OE-OP 


AIR  SPI  r  IFiC  HtAl 
< ileal . /Kg  Kel) 

2  41C  4E  02 

UATLR  L  AT.  HUAI  VAr'  . 
(ITt  al ./Kg  ) 

5.900BF  05 

VAP .PRES. A!  WT  LE  VEl 
(Mi  1 1 i b a r  > 

15 . 694 

ABS .HUM] D . AT  WT  LEVEL 
<Kg/«3) 

1 . 185E-0? 

CAR  PRES.  AT  WT  I  f  VEl. 
(Mi  1 1  ibc.r  ) 

1  l)  12.37 


BOWEN  RATIO 
U  .  1 15 

*  MF  ASUREMF NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  Mr  AN  ERROR  AS  COMPUTEO  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
UJP  HOW  ARE  PRUEIIL  ERROR  VALUE'S  AND  BOTTOM  ROW  ARE  MM  K  AFRODYNAMIC  ERROR  VALUES.  AIL  VAI.  IJES  ARE  APPROXIMATE  AND  ARE  “*or- 


GR AD  RICH.  Z/L 
NO. AT  GMH  AT  1 0M 


»  CONTINUE  D  BELOW 


HQ ML NTUrt  LAT.HEAT  SFN.HEAT  SKY  RAD.  TOTAL  HF AT  BOWEN  FRICTION  SCL.SPCC  SCL.POT.  ROUGH. 
F !  UX  EI.UX  FLUX  FLUX  FLUX  RAIIO  VELOCITY  HUMIDITY  TEMP.  LENGTH 


RUN  NUMBER:  7905091630 

START  T IMF :  16:35:  U  PUT 

START  DATE:  9  May  1979  (DAY  129) 


MARINE  SURF  ACT  LAYER 
NRL  MICNOMETEOHULOGY 
SAN  NICOLAS  ISLAND,  CA' 


PRINT  DATE  •  1  l  JUN  1901. 

DATA  SAMPLING  RA1E  (AIL  C  HANNF  IS):  /./Min 
DATA  AVERAGING  PERIOD:  Jit  Min 


COMPOSITE  PROF  II  E  AND  Bill  K  AFRODYNAMTI  Df  B  i  VF  D  PARAhi  I F  R  VALUE  WtJf.HTI.D  AS  A  I  l  Nil  )  UN  HI  THE  ABOVE  RESPECTIVE.  MfcA'UREMFWT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THf  COXRF  SPONDINC  nl  AGUWEM.  M  UNCERTAINTY  INDICATED  IN  I  1: 


FLUX  PARAMETERS 
( »*UP ,-=DOUN> 

MUMINIUM  FLUX 
(Nt/«2l 

-1.89E-Q1  16. CL- 02 J 

HUM  1  Dll f  El  UX 
(Kq/sec  n?) 

4  .  D7E.  -  f|f»  I  8  .  (if  -  )6 1 

L AT . HE  AT  FLUX 
(Ua ) Is/N2> 

1  ,  OOF  02  12. 0E  tOU 

SEN.  HEAT  FlUX 
(Ud  t  ts/«2) 

-9.23E  00  I3.6E«0C) 

SKY  AND  SOLAR  Hf  A  T  FLUX 
(Watts/n?) 

-3.55E  0  2  1 2 . Of  *0 1 J 

TOTAL  HF  AT  BUDGET  FLUX 
(Wat  ts/N,?  > 

-2.8UE  02  I  3. 01  1011 

BOWEN  RATIO 
(no  units) 

0.335  I  0 . C8  I 


DIE  EERENGF  BETWEEN  THF  PROFILE  AND  BU.  <  AFRODYNAMIL  PI  R I  Vi  P  PAR  AM:  Mk  VAI  U.  S  A’ 
ABOVE  WEIGHTED  COMPOS  n  F  VALUE  OR  MF  Af.URF  MF  NT  UNI  f  R  I  Al  NT  T  VAI  Ml  >UHHU  iVIK  AB' 
l  ISTED  IN  PERCENT  DIFFERENCE  AND  AWE  "tor-": 


GRAD. RICHARDSON  NUMBER 
(♦-St able, --Unstable) 
0.053  10.021  AT  GMH 

GFOMETRIC  MF  AN  HEIGHT 
(Meter)  CMH=(Z1»Z2) 1/? 
12.97 

Z/L  AT  GMH 
0 . 1)9 0  1  0.021 

Z/L  AT  10  METERS 
0.069  10. 021 

MONIN-OBUKHOV  LENGTH 
( Meters) 

1 . 442E  02 


5 CAI  INC  PARAMETERS 


FKirriO/V  VFL  OCITY 
( Meter  s/sec  > 

3  847F-01  (6.0E-G2) 

SCALING  SPEC. HUM  ID. 

<  Kq/Kq  ) 

6 . 82 OF  -  05  I  3. OF -05) 

SCALING  PUT.TCrtP. 
(Kelvin) 

6.050E-02  12.0E-G?) 

RO JCMNESR  LENCTH 
( Meters  t 

2 . 095E  -  «j4  I6.0L-C5I 

DRAG  CUt'f  A  r  10  ML  TERS 
i Met  cr s  ) 

1  .  I6.  r  i‘  •  l  4  .  OE  -  0  4  1 


l  .14  ’Mil  I’  VIA  iHi  1  ANI'AVJ. 
it  OH  VAI  Cl  it.  l  «  i  Ml 


GRAD. RICH.  Z/L 
NO. AT  GMH  AT  10M 


MOMENTUM  l  AT.  HI  AT  SFN.MtAI  HR  T  RAP 
FI  UX  F  LUX  mil  film 


I  Id!  N  I  R  IM 
k  A  1  10  vl  '  l  l 


*  END  OF  DATA  RON 
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iAKInE  SURFACE  IAiI'K  mICkCIM  U  ORU:  OGl  :AL  EXPFR  IMEn  1 


L 


NAVAL  fcP  1-ARrH  LA!  ORATORY 
AlftCl'aPH:  k  It.  PHYSICS  BRANCH 
MARlNf  AlrtU'.PFii  K  1C  »f^AH  II  STMION 
VAN  NTiIla'.  I 'HAND,  L'AU'rOiMA 

*  *  «  *  «u  «r.nt  trofcfM  ucicoi.  data  ■  »  *  * 


>.-il  .  K  :  ' L  . V  i  V L <;  L  r<  I  NT  DA  1 1  ll  JUN  1980 

t  ini  •  ;  b.lU  i'  i  DATA  SAmri  ]NU  RAIL  (ALL  CHANNELS);  6/Hin 


(.<••  FIN  . 

DATA  AVI  RAG INC  PERIOD :  25 

m  n 

.  .ill 

V  h  ..-  S97‘/ 

1  DAY  ILVi 

NUMf NEI  AlURT 

.  i  - LPPF R  1  EVfcl  ,  2- LUUER  l 

FUEL 

.  Uvl 

.r»:  •  Mi,**  ;. ,nl.. 

-  i'.Vi  xt'i'.r  Vl'.f: 

t, ,,  ,  . 

ni.  •  1 

n.  t-' 

N  o  .  0  T 

N«  .  04 

No  .  05 

Nu  ■  06 

No  .  G7 

Nc  .  08 

No  .  09 

.i.i  ...  »  .i 

ii  nr  .in* 

1  Irftp  MRU 

I?  f?l  U  PU  >  Nl  1 

DF.a  P O  l  N  f  2 

Ultb  LPFFDl 

WIND  5P1.FD2 

MAR .PRES. 2 

SK  Y  RAD  . 

WIND  DIR. 

i.  Ml 

l  (Ll 

4 . 93( 

*»  0  06 

6  407 

6.139 

4.690 

1  .800 

5.C61 

A.  II 

N.»  .  1  2 

Noli 

No  .  14 

.5 

No  .  16 

Mo  ,  17 

.  y  .  T  r 

'  !  Ml  U  it  n- 

1  Al  VM  F»V,r 

mhNUh  Fiat. 

7tkO  Rf.F 

SPARF  a 

SPARE  M 

VOl  t  rf>  m 

H/.. 

.’  MV 

u  .  .i  j  1 

■) .  3 ill 

T  .  3JI 

0.201 

6  205 

...  ... 

;  KiiU 

i  mVi  RA(.E  )  : 

FSCmVi'MINI  L-A1A,  FILM.  CAI 

1  MR ATI On  And 

WIND  Sr  FED  FSCARPrtENT  CORRECTIONS: 

X 

iiI'UInD  NEAR 

IIPUInD  1  AND 

i»P  IF  CAL 

r.p:  F  CAL 

U IMF CAL 

wsiti: 

WS2EC 

i  m  i 

»\  I K  llfli'  .-• 

hi  jixr/t  FNGTrl 

PATH i Mete:  s ‘ 

(VC  1  iv  > 

(  Vi.  1  t  •»  > 

(».*u1  ts> 

(Coet  f  .  ) 

(CoefF . > 

.  .  ■ 

i  i  i  •*s 

0  .  1  M3 

9-J 

.  il.JliU 

i  .  uGG 

a .  ii  ii  o 

ll  .  992 

3.952 

:  »  1 1'  id  .  t'r'i - m 

1.  It.k-.i  IkAHL-V 

AT  ED  IN  I U  fcnE.It(ifklM.  (In  111. 

...  '|r... 

.  ,k.'W  u  '  r  1 

in  1m  .'Arl 

Vi  It  T  .  RF  F  .  T.«-  V 

VUl  T  .RF.F  .l)EV 

7F  M(>  KFf  .DEV 

AC  VUL T. FLUX 

AC  FREQ.  FLUX 

AC  VUL TALE 

ALl  FREQUENCY 

1  ,w  .«  •  ' 

.  M.  . ...  ,m  . 

<■  tie  .  «-r  dr>1  1 

A(No  .  >  .  OGtiV) 

A<Nv  .  > .  G 0 i> V y 

(  No  .  >  .  0 E.2V  > 

(Me . >5V> 

i  No  .  > 1 H/ ) 

(VAC  ) 

(Hr  ) 

.- J 

3 

0 

') 

0 

0 

115.5 

59 . 87 

•.i.  m 

t  *  ijMi-  1  lllii  IJ»  0>  • 

U.Ai  PAR  An:  ILkS  (JNUUDIWC 

1  Hi  AMOVE  CAI 

.  AND  EGG  AS  PM* 

NT  CORRECT  IONS  )  TRANSLATIT 

P  INTO  CNCJ NEE KING  UNITS: 

, 

W»ND  ^pt-l-h 

I>L W  F'DlW J  i 

(IMP.  r»TRl:C .  1 

WJNl>  MR. 

PAR .PRES. 1 

SKY  RAD  . 

BULK  UT  1 F  HP 

MEAN  AIR  T  LMP 

<  i  •  -  L  *» ;  l  -  • 

neti-.'/rw  > 

( Ce  1  -i  i  v  -i  > 

■ Kel . xrt  2/3) 

•  D  ■  |  .  T  f  ti  e  > 

(Mill ihar  ) 

(Uart/m?) 

(Celsius) 

(Kelvin) 

1/  .  h  VVI 

i  L'  L? 

9.13 

NO  DATA 

<17.1 

1013.16 

-2.51E  02 

13.713 

285. 91. V 

►.IP  i  1;  M  •  .  L* 

JIND  S:,1.lD..> 

Di.U  PUINI2 

UiiP.SIRUC.2 

TlDL  TABLE 

MAR  .PRES. 2 

l  l  f  1  ..  1  L-.  > 

irtfr.’/nc  ) 

deisms) 

(Kel. xM -2/3) 

(neier  iiSL) 

<ni 1 1 i bar ) 

I.: 

11.39 

9.21 

NO  DAI  A 

0.28 

HU  .26 

1.  r'.l  I.U  Alt  l> 

M  lI.RUr-Ll  FUilGLOl.  U.AL  PARAMETERS. 

.H  il.Hi  ,  Z  1 

POT  .  ltMfJ .  l 

UTk  .  T»  rtf’ .  1 

V. POT. TEMP. 1 

ADS. HUM ID.  1 

REL.HUrtJP.l 

SPEC  . FiUMl D  .  1 

VAP . PRf 5 . 1 

S.  VAP  PRES. 1 

REF  .  INDEX  1 

i  i  l  ..  i  s  » 

•  rt.  i.vi  us ) 

( Ce  i  «s  j  ii  s  > 

(Celsius) 

(Kq/«3) 

(Perc  ent ) 

(Kg/Kq  > 

(Millibar) 

(Mill  ibar ) 

(Kel .xrt-  2/3 > 

l  U  .  jS 

l  V  0  551 

14.120 

14.299 

d.74?L-eii 

77.95 

7. 136F-03 

1  1  .540 

14 .805 

NO  DATA 

HriLhT. 

Mi  1  Tf  MR  .2 

U/K  .Tl  r»P  .2 

V. POT. TEMP. 2 

AbJ.  .HUMID  .2 

PEL. HUM ID. 2 

F.PFL  hi, Ml  D.  2 

VAP . PRES. 2 

S  VAP  .PM  S.? 

REF. INDEX  2 

.  lie  («  .'  s  > 

( Co  l  >  t  u  ■• ) 

(Cel* j  ut») 

i  L>1  si  u*  > 

(Kg/m.3) 

(Percent ) 

(Kg/Kg> 

(Millibar) 

(Millibar) 

(Kel . xM-2/3 / 

9  .  i 

1  '  87  1 

14. 0. '7 

14.117 

8.H04F  03 

78.93 

7.  1?7F:-113 

1  1  .618 

1 4 . TH5 

NO  DATA 

<  III-*  1  iMj!  I'  b"i  ll-il 


KIlN  NUMi.il  K 
!.IWf  Tlttu 
WAR)  DA  I V. 


/V  35091701) 

IV:  3;  1C  RSI 
9  tUy  JV79  (DAY  K-9) 


MARINE  SURFACE  I  AYER 
NRL  Mi CROMK Tf UROLOGY 
SAN  NTCfJlAS  TM  ANO,  CAI. 


PRINT  DATE:  11  JUN  1900 

DATA  SAMPLING  RATE  <  Al  L  I  I  IANNI- LS  >  :  6/Mm 

DATA  AVERAGING  PERIOD;  25  hin 

NOmF.NCI  AT URE  :  l^UPPFR  |  EVE  i  ,  2-  I  OWER  l  F  VEL 


Pi-ii.  ILt  l  Al  Glli  AT  TONS  HASCD  OH  AFHIVr  QHSLRVF  D  AND  CAI  CUlATFD  VAI  UF  S  (  DUS  INGCR ,  1973)  : 


FLUX  PARAMETERS 

PROFILE  SLOPES 

( ♦ -UP ,  — »DOUN ) 

SCALING  PARAMETERS 

PARTIAI  DERIVATIONS 

( *=INCR .WITH  HEIGHT ) 

i»*  AD.  RICHARDSON  NUMBER 
<»  M  aMi* , --Unstable) 
l>  .  066  AT  CMH 

!>  (Ji'il  TH  If  MEAN  HEIGHT 
i  Me  ter*  GMM-<  71  »Z2)  1  /2 
12  97 

'  '  1  Hi  CPIH 


//i  a i  ii  «.  in;::, 

0  . 1397 

//i  a:  71 


7/1.  At  /•’ 
i.  .1.69 

i.MNiN  iiT.UKiHlV  I  I  NG  111 

<  Meter  i » 

I  .  03JE  0? 


MOMENTUM  fLUX 
(Nt/ml!) 

I . 4 GE  -01 

HUMIDITY  FI  UX 
(Kq/sec  n?) 

1  .  43E-lr5 

LAI  .HEAT  Fl  UX 
<Uatt*,/m2> 

3.5 '-E  01 

l  >t;  N  .  HEAT  F»HX 
<Uatt*/n2> 

-3 . 40E  01 

SKY  AND  SOLAR  HEAT  Fl  UX 

( Wat  t */«;») 

2.51F.  02 

TOTAL  HEAT  BUDGET  FLUX 
<  Uri  i  ts/n?) 

-2.50E  02 


FRICTION  VELOCITY 
<  i1eter«i/«ief  ) 
3.375F-C1 

SCALING  GPFC.HUMD. 
<Kg/Kg> 

-3.451E-05 


SCALING  POT.  TEMP. 
(Kel  mo) 

8. 135E-02 


ROUGHNESS  LENGTH 
(Meters ) 

1 .2.3CE-04 


DRAG  COM  .  AT  10  METERS 
(Dimensionless) 

8 . 69  VF  04 


CENFRAl  FORM  DN/DZ  * 

1  (N1-N2)  1/M  n<Zl  /72  >« 
(Z1«Z2M  /?.  1 

N-UIND  SPEI D  (M/SPC 1 
Z^HEIGHT  (Meters) 
DW5/DZ*  1.94E-31 


N=SPFC. HUMIDITY  <Kq/Kq> 
Z-HFIGHT  (Meters) 
D5H/DZ*  -8.92L-06 


N=POT.TEMP . (Kelvin) 
7 -HEIGHT  (Meters) 
DPT/D7-  2 . 1  OF  -  0  7 


GENERA)  FORM  :  '  N  '  SL  OPF  -- 
(  (l  nZl  -PSI )-  <  I  nZ2-P‘>l  >  1/ 
t  N 1 -N?l 

N=UlND  SPEED  (M/set  > 
Z=Ht‘IGHT  (M>  Vert  ,A«]s 
PS1-PSU 

us  slope  =  i . ive  oo 

N^SPFC .HUMIDITY  <kg/Kq> 
Z=  HEIGHT  <M>  Vert  Axis 
PSI =PS1 2 

SH  SI  OPE=  -  1  .S7E  0  4 

N- POT . TEMP . (Kelvin) 

7*  HEIGHT  <M)  Vert. Axis 
P  Si -PS  T  2 

DTK  51  OPE  --  6.  F4F.  00 

N-LnTErt!'  STRUG  .  (KxM-2/i> 
7  HE  1 GUI  <M>  Ver  t  -Axis 
PSI -  NONE 

Cl  2  !iLf1PF=N0  DATA 


PSI I  A:  7 l - 

P  M.*  A I  l\ 

PHIL'  AT  = 


0 , h 3Si.Hi 
.1.43  RF.VH 
I  .  128483 
(I  .t  6576 1 


BOWEN  RATIO 

<nn  units) 

I)  .96b 


Gt  Ni  RA*  LTlN.JTANf  5  . 


MISCELLANE  OUS 


VI  n  r 

.ARMAN 

gravitation 

PR  OF  11  F 

PROF  H  E 

BUI  K 

BULK 

1  ‘  I.N.i  I 

rHf.  r 

A»  CF|  FRA  It  ON 

T UR  .  PRANDTl 

1  UR .SCHMIDT 

Sf  N  HE  AT 

MOISTURF 

-  14  1 

'ipMt  •’» 

NUMDF  R 

NIMDFR 

1RAN5F.C0F F . 

1  hansf.coef 

(I  .  4 

7 . 7 y’.v 

fl  .74 

0.74 

0 .921  -03 

l  .32E-03 

AIR  DENSITY 
<Kg/n3  > 
l  .2260 


n.  >  ui  i<  v  limitation  extended  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Lnrv  *ie»  •  in  p<nfute<1  hy  insertion  of; 


AIR  SPECIFIC  HEAT 
( ITcal . /Kq  kel . ) 
2. 4TV.SE  02 


'.HI  Ml.’.  ♦/  OOF  5  Kg/Kg . 


UATER  L A T  HEAT  VAP 
(ITcal  ./Kqt 
5-90  06F.  III. 


INllf  O  ON  NI  *  I  PALE 


500 


Mav  I  vyv  O.'.Y  i  7v  > 


MARlNL  SURF  AH’  LAYFR 
NfiL  M ICR OrtE IE UROLOGY 
SrtW  N/COi  AS  l SI  AND,  CAL 


it)  nit  KunUMlHUU'LlLAI  PAR  ArtElENS  AT  I  K  N  METERS  : 


WIND  Sn>r  DLW  PUINf 
tiieter/sef  » 


PHI  .  IF  riP  . 
(Celsius.) 


v  t  k  .  1 1  ;ip  . 

( Ce  1*3  1  us) 
11.038 


IF  KP .  SIRIJC .  BAR. PRES. 
<Kel.*M-?/3)  (Hill ibar ) 
NU  DATA  1011.16 


PR  INI  DATE  :  11  JUN  1980 

DATA  CAMPLING  HATE  (AIL  I  HANNH  S)  ;  A/Min 
DATA  AVERAGING  PERIOD.  ’C  rtjn 


BULK  UT  TEMP  AIR-WT  TEMP  POT-WT  TEMP  VlR-WI  TEMP  V.POT-WT  TEMP 


■Celsius) 

13.713 


(Kelvin) 
-0 .834 


(Kelvin) 
0 . 325 


(Kelvin) 

0.423 


V.PU1.TFMP.  ABS . HUMID .  REL. HUMID. 

(Lelsius)  (Kq/«3>  (Percent) 

14.136  8.7V7E-  03  78.78 


SPEC  HUMID, 
(Kg/Kg > 


VAP.PRES.  REF.  INDEX 


7.I72E-U3  11.609 


(Millibars)  (Millibars)  <Kel.xM~2/3) 


*AMIC  CAI  CUt  A  HONS  BASED  ON  ABGVl  ESTIMATED  VAI  UES  AT  TEN  METERS  (F'RIFHF  FT  AL.,1978): 


1  Nf  1  R  X  D 
ST  ABU-  i  1 1 


•  I  UK  PARAMF1F  RS 
< ♦  -UP ,-=DnwN) 


INF  FRRk D 

SCALING  PARAMETERS 


INFERRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


MISCELLANEOUS 


•  AD  .  k  1  ChAKDSON  NUiiBl  k 
*•  ■si.utit*,  -  -Ilii'iiil'lc) 

L  .  ii  l  9  A  I  CMH 


MiJtiENTUrt  flux 

iNl/n2> 

-2 . 25E-01 


FRICTION  VELOCITY 
(Meters/sec ) 

4  .  206E-  0 1 


WITH  LONG .  VELOCITY 
( MeTerP/sec2) 

~t  .83?£'Cl 


AIR  DENSITY 
(Kq/n3) 

I . 2266 


■  Lli'it  I  R  1 1.  it)  AN  Hi  lUHT 
(i*iett».-  >  GhH- < 7. 2  *72>  1  /,* 

I  D  .  9  V 

l/\.  AT  GMH 
-0 . 024 

U\.  i  .  10  MEIFSS 

II  .  0  19 

MUN IN  OBUKHOV  LENGTH 
(Meters) 

-5.363E  07 


HUMIDITY  flux 
<K«|/sec  «?> 

4 .61E- U5 

l  At. HEAT  FLUX 
(Wat  ts/«2) 

1 . 14F  02 

SEN . HEAT  FI  UX 
(Watts/rt3> 
t . 33E  0 1 

SKY  AND  SO;  AR  HEAT  FLUX 
<Ua  <  ts/n3> 

-2.51E  02 

TOTAI  HEA1  BUDGET  FI  UX 
(Watt  s/«2) 

-1.24E  03 

BOWEN  RAT  10 
<n:i  tirufin) 

LI  .  117 


SCALING  *»PP C  .  HUMID  . 
(Kg/Kg > 

B .771E- 05 

SCALING  POT. TEMP. 
(Kelvin) 

-  2 . 50CE-0? 

ROUGHNFSS  LENGTH 
(Meter*, ) 

2 . 845E-04 

DRAG  COPE. AT  10  METERS 
(Dinensioniess) 

1 . 389E - 0  3 


WITH  AbS.  HUMIDITY 
(Meter  Kg/ser  «3) 

4  61  IE- 35 

WITH  POT .TEMPERATURE 
(Meter  Kel  /sec ) 

1 . U71E-02 


AIR  SPECIFIC  HEAT 
(JTcal./kg  Kel.) 
7-4155E  02 

WAIfc.R  LAT  .HEAT  VAP  . 
(ITral . /Kg) 

5.9Q08L  05 

VAP.PRES.AT  Wl  LEVEL 
(Mill  i bar  ) 

15.668 

ABS  HUM lp. AT  WT  LEVEL 
( Kq / n3 ) 

1  J83E -02 

PAR  . P  RES . AT  WT  I.FVEL 
(Millibar) 

10)2  K. 


Ml  (V.iUKEMf  N  f  t.KKOw  ANALYSIS  OF  PARAMETERS  LISTED  IN  PFRCFNI  Ml- AN  ERROR  AC  COMPUTED  EkO.i  CONCUTU.  NT  Mi  A!  .J«  E  Mfc  n  I  A(  1‘URE  IES- 
UP  NuU  ART  P.tUHLr  FkRuM  VAMIF.S  AND  POlTlM  RUM  ARE  MU  K  AFRUDYNA.lll  FRRliK  VAMlES.  AIL  VAt  UF  C  AWE  APPROXIMATE  AND  ARE  “tor-1; 


LRAD  .  R  LCit  // 1 
ivi'  .AT  l  int  AT  I  ;)M 


M(JM.  N  HIM  LAT. HEAT  SIN. HEAT  SKY  RAD  TUI  AL  HrAT  BOWEN  FRICTION  SLl  SC'EC  SCl.PUT  ROUGH, 
mu  F 1  Ua  FLUX  FLUX  FlUX  RAHO  VELOCITY  HUMIDITY  IthP  LENGTH 


LKrvr  lE-.U  I  lulUJ 


iv  ;  *-• :  1  j  I'M 
V  v  (  ./V  <  F.i 


r»M  V  INI  SuRF  AIL  LAYER 
Nh  L  M  I  CRIME  T  F  (INI  U.OCY 
SAv  NIC  )i  A'i  T-  AND  ,  LAI 


PRINT  DATE;  11  JUN  1981! 

DATA  SAMPLING  RATE  ( Al L  LHANNLLS);  6/Min 
DATA  AVERAGING  PERIOD.  25  Min 


I  r*"i  1 1  F  ,;Nr.  it’i*  At  RUDYr'AMU.  I-FR1VID  PARA.  I  UR  VAI  UF  Wf  '  C.H  I F  T)  AS  A  FUNCTION  UF  1  HE  AFUVE  RESPECTIVE  MFASUREhFNT  ERRORS 
l.U  <  IlMlf  {ll  III*  f.  UrfRf  S'"  UNI' INC  M.ASKLMiNI  UN-1  I A I N 1  t  INMCAIID  IN  {  1; 


FlUX  PARAMETEkS 
•:  •  -U ’• ,  -  Down) 


S'  A*  IN:  PARhMI  TERr. 


U  I  (  r!iV<f>  r>.»  M  l  i(«i  F 


MOMr  N flirt  ELI'a 
IHI/ni') 

I  V/E  U  ln.tr  071 


IRK  11  cv  V,  (  (1.  l  r  r 

I  •  /t.ec  ) 

3  VHH  (, i  in. nr -o7i 

•  Al  I  M  •  Pi  I  .  HUM  I  O 
•  r  ct  ■  k  c;  ) 

i  tt.  L  3*.  13  01  -  05  l 


M  N  lit  A I  F  U* 

■  Wa  I  l«,/«7) 
i . Mil  (j i  I'm  * g 1. 1 


mi  iNt.  Put  TF  mp 

Ft  l  i  »  I.  > 

c  t  r,.'i  p.'  i7.  uc  orj 


7  7IW.F  Q 1  L»  0E  L:Sl 


:.«>  AN  I'  ‘jil  A|.  Ml  AT  full  l-t*/.'  I'll!  I  At  11,  rt.  -FIS 

kW^ti'./p)2>  irte'e:  •• 

3.511  U3  l  7  .  L  f  •  L 1  1  1  'ii  14.11  (i4| 

IhTi  L  Hi  AT  fin  G2  I  FLUX 
1  W  J  t  is/h.1  > 

I  ,7VJ  32  1  .3  jl  *  ■!  |  | 

POUt-N  RATIO 
(no  '.in  I  > 

(!  .  343  C  (I  .  f,G  « 


li  iH.  vfu,  ,lt  ANIi  III  II  K  A!  RODyNAMU.  D»  R  I  Vl  I'  PAR  AMT  ff'R  VAt  U!  S  AS  L'iJMPUTED  VIA  THl  STANDARD  DEVIATION  FROM  EITHER  lH 
"PI,  .IH  VFll'T  ■  H  i ‘F  AF.llfH  ML  N I  UNI  t  R  T,y  1  N 1  i  VAI  HI  (UH1I  H  t  Vf  R  ABMil  111*  VALUE  IS  IANf.FR).  All  V,M  Of  S  ARE 
Plft  i  AND  AM  “  •  ur  -  "  : 


Hi  AT  Y  RAft  •  I III  A'  Hi  AT  ptlWf  N  FRICTION  S'"  t  !,r*  ('  SLi  Put  ROUGH  DRA(; 

IIIX  FlUX  MUX  RATIO  VFM'inr  lil'MIBlTY  II  Ml*.  lENGTH  (Of  F 


END  OF  DATA  rf'IM 
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MARINE  SURFACE  LAffK  Ml  CRff.M  T  i  0*1)  C).J  I  (  -V  LxPFR  Ini' W  f 


NAVAl  Rf.lAKIH  i  Ai-fJK  A  1  ()W Y 
miM'JSPHi  K1C  F'HTGirs  BRANCH 
MARINI  AT  r.Ij'.PII.  k  I  f.  kl  AH'  li  BTnuON 
GAN  MCUiAS  JS:AM',  KAI  IFOiJKiA 

*  *  %  x  nil  HOME.  1>  Oh  fn  i=GH  DA  1 A  »  *  * 


Kl,N  NUMBER 
START  I  lilt 
LND  TIME 
START  DATE 


790M"  :  /.10 

|V:3U;J(J  H-H 

1H:  0:40  PSI 
9  May  19V 1  1  CAY  1  2V  ) 


AHA:  OG  channel  raw  DA!  A  (AVi-.KAGI  Vir  .  > 

No.  IK)  No  .(It  No  .  07 

VOl  T.RFF.A  TEMP  .MRUC  .  I  I F  i*iP  .  'ii  KliC  . 

6.205  U.Ctl  U.bl-I 


l-.uj  I'lUNI  l 
•l  .  IWj 


D*  w  pfi  i  n  i  :j 


t  E  I  NT  1>A  If  II 

L’A  I  A  .An  I  1  NO  RAH. 
Dm  I  A  AVI  h  AS  IN.-  I ' f.  K  i 
Mi r>  A'M  rt  1  l/k  I  I  -  i.lpf 


N  r  (ID 
M-.D  • 


.1  UN 


I  VH  .  7-  i  *Ul  I- 


N>  .  lit: 

Sa  f  PmD  . 
I  05* 


N  j  .  I  ll  Ni>  .  11  No 

BUlK  UT  Tl-rt.'  A<  fKCQUFN'.Y  At 
•1  l»  35  >.U33 


DIGITAL  CHANNEL  RAW  DA  I A 


(AVi.KhG!-  > 


f  SiV.PPni-.NT  1 1 . .  I  A  , 


Ha  it. 
S*APl 


AIR  TErti1  .  1 
mii  i::bW4 


AIR  1 i  rtP  .  2 
1471  lTBif.U 


Mt  I  *  >H  I  i  i  A 


SYSTEM  HUUSt'KKLP  TNO  PAR  AMI  ft  KS  Ik  ANSI  A I  hi'  1MD  f  w .  i  n.  ;  k  i  ni.  U,«HG: 

MANUAL  FI  AG  FRKUR  COUNT  DATA  DA*.;  Vm  I  i.t  f  ,b»  V  M"  '<  **H  ,H'f  /! 

<  he  .  sc  an  s*  >  (Nc.scanM  (rf>s  .  *-t.aii  * »  *«*.»«.  .  t  i.‘.v  <  ,* .  t  .  •  .  •  i  :,V  •  if, 

a  U  l  fit  i  i 


01‘bCKVt  l>  MU'ROrtriL'QRU:.  ClClf  A  PAD  AM.  It 
l*tU  IHJI  i)l  i 


AIR  1  *■  MP  . 

{  t  el  Si  U5> 
I  7 .  b'/7 


WIND  *»p f  l  ill 
int'fpr/s.e i.  > 
1  3  .  H  U 


K?f  .  i.*:  v  AC 
.  l;l*7V<  -N< 


null  Li.'  Ai.Phl  r*  i  •' 

W  ■  mi  6  i  K  1‘AR  . 

•  .  I  •'  iif  *  i  h  1  1 


flC  VI  Tr. 
■  l ...  4 


A  I  P  TEMP  .  7 
<  Ce  I  s  t  ii*» ) 
12.819 


WIND  8PfctD2 
(We ter  /srr  ) 
11.86 


D.  U  POINT.:* 
<f> Ivi  «•*■.) 


(Khi  i  it  7 
t.O  DA  I A 


CAI.LUIATEO  rtlCkiMEUiMOLOfrlLAL  1’ARArtE  ! ERG . 


HEIGHT,  Tl 

(Meters! 

18.3b 

I  jF  I l.»H  I  ,  Z2 
( Meter  s  > 
9.2;l 


PUT  .  TlfiP  .  1 

(Celsius) 

13.057 

pm  .  itrtp  .;•> 

(Pols  i '*5  » 


VIP  .  Tl'MP  .  I 
(Cel 'si  us> 
M .  Ill 

VIM  n  nP  .2 
(t  el*  in-  i 
l  4  .  ti*»l 


V.P'if  .  Itr 
(Of  us  • 
1 4 .  ;*y  i 


ANr.HiJMiD.  I 
U  6  1  vl  ■  i.  3 


V  .  r*  (•  T  .  It  MP  2  AF»S  .  hl:(1 1  l)  :■ 
1  i‘e  I '  f  us  l 

14.1  •♦’•*  8.A9M  is 


Ilf  I 
•  re  if. 


«f  i  U.I.I’D.  I 


PAR  .  PkE 

•  rt  i  J  1 1 1  •  u  > 

iui  ?i 


I  .  HUM  II.  1 
( K<|  -  Kg  > 

7.0  361-03 

:  Pr  C  .  l-.lini  i>.  2 

v .  itvoi;.  ).i 


t’Ai'  .  Pkt  S  .  I 
■Mi i 1 ;h*r . 
II .372 


thill  iP*- 
I  1  .  4  '■•  V 


•„  VA-.** 
'Mi  I  1  ibd 

14 .01,3 


M  f  .Ni>h  *■  ,» 
t  n  t  i  ,  h  2  /  .(  > 
iv r i  --AT A 


CUNTINU:  ft 

BELOW 

RUN  NlJMlif  W 
e,tapt  TIrtf 
*»  T  HR  T  OmIT 

:  7V05JV  17.10 
:  17:30:  3':  PM 

7  May  IV7V  (L'AY 

;  7  i 

MAR  l  NE  EllwE  ACL  ■  A  YEP 

NKL  M  l  LKfiMi-.  fi  Li.VD.  O-.'-Y 
'.AN  NU.fll  AS  1 M  AND,  CA< 

t'EIM  D.M.:,  Ii  JUn  l  r*’  it  0 

L*A1m  Gt.r.l'i  »N(.  RAiF  '*.11  f  HANNl  LS)  .'./Mir* 
DATA  A/L'PAf  1  NC  PIkR.D:  ?L  fur, 

NCMF  M  1  AlUPE  •  1-Uf'PFk  LEVtl  ,  2  1  f  :LER  1  1  VI.  t 

PR  Or  It  £  IALCUIAT1ON0  ftASFD  ON  AhUVI  Uti'-UKVI'D  AND  CAi.CUvATfD  VAI  Ui  0  <  BUSINGf  R  ,  I  973  >  . 


FLUX  PAR  AML  f  T- 

Pklit  ll  E  SI  UPEb 

,T  Ah  1 1  Iff 

( 4=111',-  -DUWN ) 

SLA'  INI.  PAR  AMI  Tt  kli 

PART!  AI  l>r  R  JVAT  TVl  S 

■  ♦  [NCR .WITH  HEJCHt  i 

C.PAD.PU'.HARDr.nN  NUMB!  I?  MOMINIilM  FLUX 

<  *  Stable  ,  ■  Un«s  t  afi  u* )  <Ni  /n2> 

0  ■  0.31  AT  ChH  -  4  .  (i:*i  -01 


KK  IC  i  ION  Vi  t  Os:  I  T  V 
i Me te r*i/w  > 
5.728t:  -  0  l 


Gf.  NCR  Al  M19h;DN/P<r 
I  <Nl  -  IM  *  I  1  M  I  |.<  /  I  .*.•.* 
< ;i *22 1 1  2  * 


GiNtKA!  f  OKh  •  N  T».  0f*c  •* 
id  n?l-PCl  )-«  l  1.72-P:  1  >  3  ' 
In:  -N2] 


GHTflRK  r.F  AN  HI.  I  (.NT 
<  fie  t  er  )  l.MH  -  (  7 !  *  /2  *  1  /.*> 
1 2 . 77 

//L  A  I  GMH 
0 . 048 

/'L  AT  11;  Mi  TfcRS 
0.037 

7/L  A 1  Zl 
»  .  06/ 

Z/l.  AT  77 
0.034 

lillWIN  llTliKHliV  I  fNM!f 

2. 72 |E  02 


tain »r. i  it  mix 

<K(i/'-.>!.,r  m2  1 
3. 3/.  -  -  IS 

LA  I  .  HEAT  FL'lX 
( Ud t  ts/«2 > 
f  I .  .Till  ill 

St  N  .  MEAT  t  I  liX 
( Wa  i  t  •-. /'n2 1 
-6.30E  01 

SKY  AND  SUL  Ak  HP  A  I  FI  .UK 
<  Wa  t  tv/K-'  1 
l.«6V  02 

TUTAl  Hf  A  I  PUDl.f  T  FLUX 
(Wat  is/n.’i 
-1  261  07 


GFAi  ING  ".PH'  .hUMi) 
CKq/Kq  > 

4  '*TJ  It.  -•(!•. 


S*  Al  INF.  PUT  .  tLMP  . 
<  Kf>  I  vint 

R.G68E02 


PUi.GHNl  SS  l  r  HUT  rt 
(Meiers' 

7.S4A*  -  114 

DP  A**  rur  I  AT  1C  Ml  n.PS 
<  I*  i  Mens  ionic  .  . ) 

*',206.  U.i 


N  U  I  Nt>  '  I'L*  I*  >  M  ■  f  > 
Z^Ht  I  (".‘I  T  iP-  •  t  *»r  .  • 
DUS/DZ--  1  .V  L  J1 


M  ■  '.jf'F.t  .  Hi  If.  T  r*  i  I  Y  i  K  (,  q  i 
Ht  ll.M  iftctri  -.  > 
DSH7DZ-  -3.V2I  06 


•HPUI  .  !  t.  rtf'  .  *Pf  Ivjrtt 
'  •  HI  2  (-Hi  (riffle;  *•  > 
DPT/DZ-  1-65E-0? 


N-LilM.1  '.Pi-. El)  ■  M/S**'  ' 

;-h.  ICC  (rt*  Ver  t  .Ax  is 
Pill  *  P '  ■  T  I 

Ua  SLOPE  fe.98, -01 

N=  ijs'Ei  .  HU.4ID1  fT  .Kq/Kq  i 
7?  tu,  ir,M  I  (h)  Vert. Axis, 
P!*I  rpM; 

SH  M  OPE  -  i  .  1  >1  0  4 

N  Dill  1 1  M 7  ,  Urivini 
/  HEIGHT  M*  Vert.  An*. 

P  3  l  -  P  S  l  7 

i’lK  v,.  OPE-  6  1  t'l.  Oti 

N-LnTl  n  .  SfRuf  .  ■■  t  »h  2/3) 
.*'-  HI  il.HT  (M'  Vf»  i  .Ai  i*. 
Plil  -NLiNt. 

C  1  7  bU'I’t  *N0  DATA 


PSH  AT  zi  . 

pm  i  a  i  /;• 

P 'f2  A I  Zl 

PM  7  AT  r,'- 


T .  ll AV70 
o  .  iSfiv:-? 
fi  •  478366 
11.21  4  766 


priUi'N  PATIO 
(no  unit*  > 
-0 . 7:.v 


Gf  N*  PAL  GUNS)  AN  IS; 


M I SCElLANl  UUS 


VUN  K ARMAN 

GRA71 IAT ION 

PRUFILF 

PRljF  >  1  T 

Bill  K 

BULK 

l.ONST  ANT 

ACCFl  E.RATIUN 

IiJk  .  PRAND  Tl 

1  UK  .  S'  HMIDT 

•v.  N  MEAT 

MOISTURE 

(No  ur.  i  ts> 

<H/.re  ;»> 

NHMBF  R 

NIMI't  R 

IRAN'.F  .(  Hi  F 

1HANSF  .CC-t  1 

0  4 

9.79  .7 

0.74 

r.  .74 

0 .971  -03 

1  .321  03 

A 1 K  DENS1M 

*  Kq/«.\  i 

1  .  ?259 


C«  NEPAL  NOT* 

Accuracy  Jinit.ificn  cn  ffprted  f  nr  m*i'.ui('Hp:.i  oT  Profile  Tilcpe  anDtr  T'arti.il  ft*'!  i  votive. 
Fonjiu  tat  i  un  p<«*rt»tr(l  t>y  insertion  ;.f: 


A1W  ’GPEt  iriC  HFA1 
(Ileal  / K c  Pel.' 

.  .  41  T*  -.f  02 


SHI  SH7-  •/ -  0HI  .1  Kq/iq 


WATER  LAT.HCAT  VAP . 
<  l  T  c  .*1  .'♦>  <j  ■ 

5  VOOSt  o'* 


CONTINUED  ON  Nf  «T  pAGf 
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HUN  NUMBER:  79G50VI7J0  MARlNt  SURF  A!  r  tAttk 

SlARI  TIM;  17:30:30  PSI  NHL  HICRUHl  TfUHt.LCCt 

MART  DATE:  9  Nay  19/9  (DAY  |29l  SAN  NICOsAS  ISiA.ND,  CA! 

LSilHAItD  .11  IRIJttfcl  FOHni.l)!;  I  CAl  PAKA.it  tfR!i  AT  TIN  MEIERS; 


PRlNt  DATE:  II  JU.>  I98C 

lata  sampling  matt  «au  «  manum  si  .  /./Mi ■■ 

DATA  AVER AG INC  PERIOD;  30  Ml.. 


AIR  Tt  MP 

1 4*  >26 


WIND  S»*tH>  DEW  Pi)  IN  I 
(flptei  /s»r  )  (I.i'Imiii'.! 
12-01 


re  nr  .stmc: 

(K.-i .  »m  ;v  3 > 
NO  DA  r  A 


BAR  . Pkf  b - 

(ill  1  1  ib*'  > 

Kill  IU 


pu  k  ur  Ti  rip 
( Ce 1st  us) 
13.67  7 


AlP-WI  TEflP 
«K*1  vir.  ) 

-0  .BjI 


POT-Wt  TEMP 

(  K  e  I  v  ill  ) 

-0 . 753 


Vik- UT  HUP 
<  l(  e 1  v  i  r,  ) 

0  i«l 


v  fii(  wr  iemp 

<  Kvi  «an  > 

0  .  47y 


Ht  ISMI 
(fieters  > 

\  o .  a  t) 


PUT  .  IF  MP  . 

VIR  .  II  MP  . 

V  PUT  .  Tl  MP 

AKS. HUMID. 

HI  L  HUMID. 

SPEC. HUM  ID. 

VAP . PRES  . 

5  .  VAP  PRES 

REF . 1 NDEX 

(C«|41«4> 

(CkUivsI 

(l'el*>H-n  > 

<  Kq/n.7  ) 

( Per  ten i * 

<K  g/Kq  » 

( M 1  1 1 ibar  *  * 

<ht lli bar » ) 

(Kei . «M-2, 

. 724 

X 4 . 057 

14  I'i5 

H  .687F  - 1)3 

77.64 

7 . ouxr-oi 

1 1 . 465 

14.760 

NO  DATA 

BUI  K  AERODYNAMIC  CAl  GUI  ATI  ON.,  BA'.II  D  ON  ABOV.  ESI  IflATFb  VAI  Ut'S  AT  TUN  HCTtRS  (FRTFHt  Ef  Al  ,  I 97H  >  : 


I  Nt  r  R  R  ►  D 
5  I ABILITY 


GRAD  .  R  ICtiARDSON  NLlnbi-  k 
(  >-btdhle,*  lliibtdblc) 
0.015  AT  CHH 

CLUMilRU.  NT  AN  HEIGHT 
(Meter)  GMH-(Z1*Z2> 1/2 
12.9V 

Z/L  AT  GMH 
-0  .  j20 

//L  A  I  I  0  ME  IFRS 
0.015 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-6.5V2E  02 


FI  UX  PAR A.il  It  rfb 
(  ♦-Ur-  ,  -=-Dl)WW> 


MOM!  NTUM  Fi  UX 
<Nt  /f*2) 

-2.52C -Ut 

HUMID ( I Y  FI  (  X 
< Kg/sec  «?> 

1 .  V5E  05 

(AT.  Hr  AT  FlUX 
(W.»tts/n2) 

1 . 2.*l  02 

St  N.  HFAT  FlUX 
(Watt..  .2) 

I . ?RE  01 

SKY  AND  SOl.AR  HEAT  FLU! 
(Hr  r  ts/n2 ) 

-1 . 46E  02 

TOTAL  HEAT  BUDGET  Fi.MX 
' Ur  t c«/n2) 

-1.14E  01 


INI  r  R  Hi  D 

SCALING  PAR AMT  TENS 


FRICTION  Vi  lOCII  Y 
(  Me  \  ers/si >r  ) 

4 . 5?9f -01 

‘.CAt  INC  OPFL  .  liDMI  D  . 
(Kq/Kg  » 

-H  .  V04F  05 

SCAI  INC  PUT  .TEMP  . 
(Kelvin) 

-2.278E-02 

ROUGHNESS  LENGTH 
(Meters ) 

3.439F-04 

DRAG  COFF.AI  IQ  MCTEKS 
(Dimensionless) 

1  .423E-03 


iNFt  RRf  D  MEAN  VERTICAL 
VELOCITY  COv/ARIANCF 


U1 TH  L ONG .  Vr  l OL I TY 
(riHvr?/4ec?) 

-2. C51E-C1 

WITH  ACS  HUMIDITY 
(Meter  Kq/se  m3) 

A  .  V4/.E-05 

WITH  POT . TEMPERATURE 
(Meter  Kel . /»ec ) 

1 . C32E-02 


Ml  Silt  LLANt.UUS 


AIR  DENSITY 
iKq/tl) 


Aik  SPIT  IFIC  liEAl 
(  I  Ic  .  1  /Kq  Kel.  ) 

2. 41  ‘..IE  02 

UAIER  l AT. HEAT  VAP . 

(  1 1 1  al . /Kg  > 

5 , 90  G  6T  05 

VAP.PRE5.AT  HI  Lt VEl 
(Millibar  > 

15.630 

ABS. HUMID. AT  W(  LEVEL 
(Kg/nLT) 

1  .  1B1E-G? 

BAR  .  PRFS  .  AT  UT  I.F  VEL 
(Millibar > 

1012.30 


BOWEN  RATIO 
(no  units) 

U  .  105 


MIASUREMPNT  error  ANAI  YSIS  Or  PARAMF IFRS  LISTED  IN  PFkCFNT  MT AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
IK*  MOW  ARE  PROFILE  FRRflR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  AERODYNAMIC  ERROR  VALUES .  AIL  VALUES  ARE  APPROXIMATE  AND  ARE. 


GRAD  RICH. 
NO  AT  GMH 

Z/L 

Al  1  OH 

MOMENTUM 
H  UX 

L AT . HEAT 
FLUX 

ST  N .  HEAT 
FLUX 

SKY  RAD. 
FI.UX 

TOTAL  MEAT 
FLUX 

BOWEN 
HAT  IQ 

FRICTION 
VF.l  OC1TY 

SCi  .  SPEC 
HUM  i  Dili 

SZL.POT 

TEhP  • 

ROUGH 
LENCT  H 

DRAG 

CHEF 

63X 

822 

68% 

139% 

44% 

5% 

41% 

183% 

34% 

105% 

10% 

54% 

6B% 

1  9hX 

1 96% 

46% 

41% 

124% 

j% 

19% 

165% 

23% 

64% 

1  47% 

4.3% 

40% 

CONTINUED  BFcnw 


RU.*  NUMBER: 
START  T  Inf  : 
START  DATE 


7705091730 
IV: 39:30  PST 
9  May  197V  (DAY 


1 29  > 


MARINE  SURF ACt  LAYER 
NRL  MlCROrtETEDROLOGY 
SAN  NICOI  AS  If.l  AND,  CAl 


PRINT  DATE:  11  JUN  190C 

DATA  SAMPi  TNC  RATE  (ALL  CHANNELS)!  6/Hin 
DATA  AVERAGING  PERIOD:  30  Min 


COMPOSITE  PROF  II  I  AND  Bin  K  AFRUOTNA.1IC  DERIVED  PARAMF  T  F  R  VALUE  WF  l  CHILD  AS  A  fHNCTlUN  CF  THF  ABOVE  RESPECTIVE  MEASURE  IV  NT  '‘‘"wr 
WITH  THE  LOWER  LIMIT  OF  THr  C 07 RF SPUN DING  Ht AGURFNFN 1  UNCERTAINTY  INDICATED  IN  l  1 s 

FLUX  PARAMETERS 

STAfllltY  ( ♦='JP  ,-  =  DOUn>  SCALING  PARAMETERS 


CRAB. RICHARDSON  NUMBER 

(  »-St.»hle,-  -  Unstable) 
0.020  10.02  i  AT  GMH 

f.F ONEIRIC  MEAN  HE  IC.HT 

(Meter)  C.M.I- <  Z1  »Z2  >  1 /.* 
1 2 . 79 

Z/L  AT  GMH 
il  .  0?H  IQ.  02  I 

Z/L  Al  10  MEIERS 

0.021  I0.U2I 

MOM  N  OB.  M  MOV  LENGTH 

(Meters* 

4./,67fc  U.' 


MOiUNfUM  FLUX 
<  N  t /n2 ) 

-.3.  lit  -0  1  16  .  Of  02  I 

HUM  I  T>  i  I Y  FlUX 
(Kq/sec  n2 > 

4  . 'iVL  05  IH  3E-U) 

I  Al  HEAT  FI  UX 
(U it t  s/n2 ) 

I. lit  02  1 2 . GE*  0 l  I 

SEN  .Ht  AT  FI  MX 
(  Wa  t  ts/n2) 

4.31 f  01  t 3.01*00  I 

SKY  AND  SOLAR  HFAT  FLUK 
( ia*  t ! s/n2  > 

I  .  46E  02  12.0140  1  I 

Till  AL  Ht  AT  BUDGE  T  F'l  UX 
(  Wat  t  %/n.4 1 
4.7t:K  01  I  3. 01  *01  1 


FRICTION  Vt  LOG  III 
( Peter  *./%ec  ) 

5.I514L-GI  16. or  02J 

SCAI  1  NC.  #>P  t  L  .  HUM  i  D  . 

<  K  q  /  K  q  ) 

7 . 34  VF  05  I  3.0)  051 

SCAI  TNG  PflT  .  It  MP 
(Kelvin  > 

B.120.  02  12.0E-02J 

ROJGMNFSS  LFNl'TH 
(Meter  -.  * 

5  •  26  3L  04  16.0F-05I 

dsag  cnrr  at  i  g  hi  rt  hs 

( Me  t  f.'r «. ) 

)  .  71  4,  0  \  I  4  .  or- 04  1 


HOUEfl  RATIO 
Inn  unit*.) 

-D.305  (0.001 


CMFEREW.f  b.lUriH  THF  PROF  Il.f  AND  Bli!  K  AtRODYNAMK.  D'RIViD  PAR/.MI  I  (  If  VAI  III  S  AS  fOUUMD  VIA  7  Hi  STANDARD  D1VIAIIUN  f  RllM  f  1  I  Ml  R  IMt 
Al.illVF  W»  (r.HTI  D  (UMPflSlU  VAI  I  IF  UU  Mr  AMIRI  MF  HT  UNt.r  » T  A I  NT  r  VAI  UF  <WMHM  t  Vt  R  AH'f.lUTI  VAtii:  IS  lARUR).  Ail.  VAI  IW  S  ARE 
I  1STED  IN  Pt  R  (  t  N  T  DlfMRENCF  AND  ARE  -*nr 


GRAD,  RICH  //I 
NO.  AT  GtiH  AT  I  OH 


MOMFNTIIM 
I  I  UX 


l  A  T  .  Ht  A  f 
t  I  I.IX 


SI  N  Hf  A  T  UK  TRAD 
I  t  UX  I  I  UX 


I  III  A  M.  AT  p.Mrti 

I  ■  i|(  RAT  |() 


*  Ril  l  1IIN  ».  I  SP1  C  S'  i  *111 
V*  >  m  ill  lil iM  1  i'll)  UN' 


RUlIGH 
l  L  NC  t  H 


|»SAI. 

rnu 


1 30X  MU 


20  X  97X 


Vl  X  .39*  '-'•*< 


END  Of  DATA  RIM 
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H«:(lNE  SURFACE  t*( fK  ftTCRUrti  FKWOi  UCiCAI  €KP£kJHCNT 


iJi'.UA!  RI'CF  AKfH  I  UiUhr.  IIJRY 
A  I  rti.iJPliCk  IL  PKfSlCv.  BRANCH 
r.AKlHl  ATrtl.cf'H'-K  IL  Ki  M  AH'H  SI  ft  I  ION 
SAN  Nll'OiA!;  liLANi/,  CA>  IFOxMA 

*  «  *  *  h i i.Kr.rtt  f Ff.Ri'ii  i-Gir.M  daia  *  >  «  * 


RUN  mJrtK..  /  .  '*  i.  ..  V  ■ 

I'M  i  NT  DA  II  : 

11  jjn  iysv 

*•!..«  1  M.  1  .  >  (1  ;  j.i  r ' 

DA  I  A  L  ImO 

RAIF.  (till  l  HANNr  1  Sfi  h/rliit 

t  .'•!  1  1  pi;  ;  1  .  .•  ;  .  t,  i" 

.1 

FATA  AVt  MAC  IN 

1  PF.KlUD  30 

Hi  r, 

.  ..it  ''  •  .•  IV 

>  .  PAY  i.-', 

jvl-nF  Ni  l  A  1 1.IK*.  : 

i-  nyiK  .  /r 

1  ,  .''ellJWER  l  1 

vtl 

,,  1  j..  \  i  ,  ,.j  l-.,i  i 

,,ift  hAl.l  VII  1 

■  t  .  N,  >.i 

.  L.' 

Nt  1:  f..  Li 

fi..  •  Ut. 

Nr.  .  Ct. 

NO  .  67 

NC  .  (JI) 

No  .  G9 

M  t  .  .  ;  1  .A  1l  < .**  .  .1  WH 

[  l  II  M.'.MROI.. 

;•  Hu  mi..  l»;  w  r..i .  ,41 

U  1  ND  •  rf  1  D  1 

WIND  :  PF  F  G2 

PAR  .  PRF  F,  2 

SKI  KAD  . 

WIND  DIR  . 

•  l-.UI 

1  Ml 

a  tm  *• .  u,  1 

£»  26H 

*■ .  VVI: 

4 . 6V6 

0 . 32s 

5 . 1 55 

4  .  •  .  t  | 

Ng  ,  M  H  J  .  1  4 

.4  ,  IS 

No.  in 

1..  7 

i.  <•  »  .  Irn.'  I.)  .4  1 

lit  1  iV  Ui.;  r.v-t 

rtrtNllnl  FIA!.  /•  KU  Fit 

SPAM  A 

SPARE  P 

vu:.t  .RIF  .  P 

'  •  •••' 

".ilU  1  1.1; 

1*  •  3  ) ) 

y .  jo  j 

A .  20*. 

.  ■  ....  «  .M  F*,V  V.  1 

In  .  it'.'i  R m  1 . 1  )  ; 

1  ‘ICAVRnl  Wl  DAI  A,  1  Hill  ,‘A. 

IltRATIO  4  A'if 

WIND  Si'FtO  ESC  ARP  fit  NT  CORRECT  I  (JNf. : 

tifWlrd"  Nl  ,»R  hi  Uli.i,  i  ,  .;«(> 

!•,*  .  l  1  ,',i 

LFS  l  1  Al 

w  1  urr.Ai 

USJFC 

U.<.2CC 

, ,  ,  1  .  ,, .  ,.  ,  ,  lr  _ 

I«<  I t.'ll  .'i.i  nl, ]  11  Hiifil\(i.-if:  • 

.  Vo  1  »«.-  » 

'VoIt.i 

(VC  1 r?  > 

<  Cotyf  F  -  > 

'CumIF . > 

.  f. 

,1  .  IV/  *.3 

J  .  J  0,1 

«j  .  ;imi 

J  -  1  3  J 

•J  .  9V.V 

0.94V 

...n  1.  .  J ..  m  .  .  if.  .  r„ 

t,  . 

AM  I'  l«IO  L«  iW<.  Li.vnS; 

1  ,.!•  ,  I.A,  ,<  t.l  l, 

p,j  •  kill*,  :  a-  . 

MM  '  .:.*FF  .D»  V  Vft  i  ,,1H  w  ‘/ 

7*  RU  R.  E  .&.-V 

AC  Mil.  T  FLUX 

AC  FREQ.Fi.UX 

AC  VC L TAKE 

AC  FREQUENCY 

•  1  -  ...  ■  •  .  j,,. . j,,.. 

•  ( nr  .  .  jh  .  * 

A<  f, ..  •.t(.‘.V»  H'M  ».0C.‘.-.'> 

-.Ni.  .  >  .  uO.'U) 

(No  .  >f»V  ) 

( Nr .  > 1  He  > 

<  VAC  , 

( H7  ) 

' 

1  S.,1 

i)  v 

J 

it 

3 

1  1  ’■  4 

(.9.85 

-  P-  ,.  ,,(,..,1. 

!•  .11. A  l'»C.'i  U 

(iW-.iUi.iNl,  Frt.-  AlKIVr  Cm!  . 

.  AfiG  fS:.ARPM> 

Nr  CURFl CTIONS l  TRANSi  ATED 

I  1  N  I  O  r  nUINM'K  INC  UNITS: 

. .  ,  , 

>1  l>  u  1 

it  ..r  ..i .,1.1  1 

WIND  P 1 R . 

PAM  -Prl  S. 1 

J,K  f  HAD. 

liia  K  UT  111 

p  ri  An  air  TErtP 

t  :  ,  , .  ■  11..  t.'. 

.  ■  (t.»  1 .  ,  1.  -/ 

,  (1*4  .  In*.) 

(n  1 1  l  ) 

,  W-t  t  f  /n2) 

( Ce  hn.M 

•Kelvin) 

t.'.w;. 

V  1  .* 

.(1  DATA 

10  -  3 

I0U..S 

4  .  *•  'f  ill 

1  i.e,36 

2b5  045 

.,  n.  u'NIi  1  t 

I‘.>  I1:  w  ru  IrM.’ 

Irr.r  .STRUC.2 

r  idf  1  Alt:  f 

PAR  -PRT 

•  It  i  •  )  ...  k 

,  »  tCel'.i  tt'.v 

<  Kt»  »  .  /  fi-  .'*/ 1 1 

Heter  hSl ) 

( Hi  1 ] 1  Kir > 

U  ill.’ 

V.  1  H 

NO  DATA 

.  53 

11 1 1 . is 

fi.  m.i  1)  nil  Pi  n  IM  .v 

l.'L  0C,  I CAL  F'.iRAHETFlPS: 

!•».;  .v,  !i  ,  21  Pi.'  .  IF  n,' 

1  V  t  R  .  1 F  nr  .  1 

'.'.Pill  .  IF  Hr-  .  1  ANS.FpjrllD.  1 

Rfl  -FFurtlD  .  1 

SPEC .HUMID. 1 

VA° . PKES . 1 

S  VAr'  .PFF'j. 

1  RI  F  .  INDEX  1 

.r>H,<  >  .  i  ..|  . . . 

il  Pi-HMS) 

(Celsius)  (K«|/V»3> 

( Pem*r,  t  ) 

(Kq/Kq) 

1  rt  t  )  1  » t.ar  t 

IKI  1  llbctr) 

, Kel  *h  2/3  » 

.  •  ;.*>  1.'  II  .  . 

J 1 .  V  1 !» 

14 . 092.  ft.  741  r  -03 

7H  .  V  J 

7.i3i'L  o;% 

11  -5Ui 

14.611 

NO  DATA 

..1  Mu,  .7  .Ml  i;  nr  . 

V l R . 1 1  nP  .  2 

V  .PUT  .  IF  HP  r,  i>' ,  Mm  ID  . 

Rtl  .  HUmD  2 

'  i‘F (  .hurt id 

vap  .  pk: 

ii  VAP  .PRES 

i:  RF  F  INDF  X  .' 

■  n,.*  •  t.*.  1  ■  u  .’ 

•1  »»i  -,i  ',) 

i  L'i*i 1  vs  )  <  f  if  'n  5 ) 

(I'p.'re.i  f  > 

(Xq/Kq  1 

(hi  1  |  it>«r  ) 

(Hi  1  liber  ) 

(Fel  . Ph -2/3) 

V..  ,  I-  >:-! 

1  t .  V.'h 

1  A  .  II -'||  II  -  n 

7V.  17 

f  .  1  6 1  E  '  0  i 

1 1  . 57  J 

14.644 

NO  DATA 

..  ,.i  I  :•! 

t*t  ;  1  v  /V  (  UAf  I '  V 


rtAR  t  r’F  MIRFACl  I  AYttf 
Nf.l  fUCMIrtCTF  uvti.  Ii,;y 
'.AN  Nil  HI  AS  l,--l  A  MW  ,  C.  I 


PRINT  DME:  li  JUN  1981' 

L'AIA  CArtf'ClNQ  RAH.  <  Al  L  f  HARM  LS>  :  c/Nir. 

DATA  AV.VKAC.INO  PERIOD;  30  Hm 

nCIHF  NCI  mIURF.  :  1  UPPFR  lFvFI  ,  I'M  T.LER  LEVEL 


>  I'm).  Ui  l  AM  i».  hI  ION..  |«.,V.  D  UN  AlUK'i  OPiiRViD  AND  CftLOJi  AlFP  VAI  ill  l»  I  P'-M  I  NIT  R  ,  1  V7.3  )  ; 


*|AII  Hi 


F  Ll<>  PAR AOE  II  RS 
(  ♦  • ! J :  ’  ,  » 


PROI 

It  E  SLOPES 

Sff.i  INC  PAR  AH,  TtMo 

PAR.IAl  DERIVATIVES 

< ♦  =  I  NCR 

.WITH  HEICHI > 

(  I- AD  •  K  .  CHARD  *H  NUrtPi  K 
•  »  St*:, in,  I).,-  1*1,  )»•» 

«.  '..r.  A I  i.flH 

f  »  Hr, I  PR  !■  l.l  •;*  1:1  |  I, HI 

**»«?.-  >  i.fiii  '/t \r,' 

\  2 .  V  / 

/.I  AJ  I  .I'M 

!■  I  3H 

:  /i  A  f  It  ft.  It 
fi  0.  V 


//i  m  I  /;> 

Pi  .  Ill  V 

,  ■  r)lN  I  PUFF  i.V  I  |  N'.IM 

HPi'lpf  i 

3. 43 IF  111' 


mis u  nidi  f i.ux 

IH/n,’) 

-1?  Ml  LI 

KU.1l  l>IM  FI  IIX 
fi?) 

U  .  Fill  -  I.S 

l  A  I  HtAl  flux 

<uui>  /«:•  > 

v  j;  i  n 

■„F  N  .  ML  A  I  I  MU 
<Wf  »  ♦•./  n.'  ) 

2  SVf  fi I 

SR  i’  AND  Si/  ar  HI  AT  fl  MX 
<  U*  I  T  %/•«.*  * 

4. 531  01 

IIIIAI  HI  A1  ItUuCF  1  FLUX 

iW.it  n /«<’  • 

1  (ill  « 0 


friction  velocity 

<  deter  s/stec  ) 

4.  AC  It  Cl 

SP.Ai  INC  CPF  r  .  1-tUHO  . 
C  Kq/Kq  ) 

-  5.o;,9t*ft,i 


f.CA:.  INC  R 0 1  .  Ti'rt? 
(Kelvin) 

4  5  36E-02 


K  i HIGHNE  SS  LLNGTH 
(Heiert) 

.1.6  341  04 

DR  AO  COE  F  .  A I  10  HP  TENS 
( D  i  nensttn  1  ess  ) 
i  ■  6vhi  (l.-. 


CFNIRAJ  E  Ohn .  VS/t>2  - 
I  (Nl  N2  )  ]/|l  n  <  7  l  /??>* 
<2 1«72U  /2) 

N-  WIND  *,Pf  I  I)  > 

l  *HE  I  GMT  (Meter'.,) 
DWS/D7  =  1.0SF-.I1 


N  *SPF  C . HUM  I D I T  Y  (Kq/Kq) 
/  HF  /  l.MT  ( iti»t<*r s  ) 
DSH/DZ-  -8.9.?t  06 


N-PO r  TEMP  .  itPlvin) 
Z»HF  IGHT  irtPH'rv.) 
DPT/D7-  8  04K-GJ 


GfWrRAl  Fl?.?M  :-N- SLOPE  - 
ICLnZI  PSI  >-<1  nZ2-PM  )  1  / 
IN1-N2] 

N-UJ  nI)  r,|»F  ED  'H/*r.T> 

2*  HE  ICHT  <  M )  V*rt.ftn» 
PSI -PS1 1 

WS  SLOPE  8  - 6Vt -01 

N=SPEl .HUMIDITY  (Kq/Kq) 

?«-fif  ICHT  (M)  Vert.Ans 

ps i  ^ p s i 

SH  !.l  CiPE  •-  -  I  .  0  /E  04 

N  TP0T  .  TIM.'  .  (KeU  »n) 

7- HEIGHT  <H>  V*r  t  .  A  x  i  • . 

pin  =  psi? 

PTK  fl  OPE  1  . 1 VI  01 

N-LnTF-MP  .  STRUl.  .  <k  *M-?/3> 
7 -HI  IGH1  (M>  I'en.Atis 
PSI^NONr 

C  T  SU'F’I.  'NO  DATA 


<j i 

.1  .  l.  hU  .  I! 

i.  !  IVF.i'i 

»  t'/ii: •'**. 


H’tW.  W  RAT  HI 


i 

i 

i 


■  l,|  ».l  K Ml. 


HI  E-CELL  AN!  UUS 


•  •fi.-j  Ki.Kriii 
I  .IV,  f  AM  f 
'  H  .  <M,  ll'.l 

.  .  4 


l  T  A  I  II  iN 

M.  Ik/ilKi 

(,1/-.m  :•» 

V 


PKUF  1 1  I 
III/  I'FANI-ll 
M  ,ll  f  K 
C  74 


I  RUf  I!  > 

TOR  '.(  tin ID! 
M  Ml  F  R 
C  .74 


DM  K 

!,  N  HI  AT 
1  RAN'  .1  .fill  F 
11.9,',  flj 


BULK 

MC.ISTURf 
TWANSF  .COFF 

i .  i;*f  01 


AIR  DEWSIir 
(Kq/nl ) 

I  .  i?4.'6V 


^FRAl  Nli  I  • 


I I,  »>  1 1  r><n|)‘l  I  «i  r  «,r  >i  o  (  Pr#l  i  Ip  Slop**  jnrt  ■'  or  Pertnl  Derivative. 

«r«.l  hy  1 1.'.  pr  t  i  on  of 


AIR  SPf  t  IF  1C  HI  AT 
(TTcal/Kq  Kel  ) 
r*.4l',4l  02 


II. 


WAIER  IA1.HEAT  VAP  . 
(IT,  *1  .  /Kq  * 

5.9014E  Or. 


*  f  lNi.li  F.  tin  r"  x  I  t'A'.* 
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RUN  NUMBER:  79050918L 1  MAR  INF  SURFACE  l  AYER 

START  Uhf:  I U :  !)  :  50  P'S  1  NRl.  MICRUMElFUkfjL  OGY 

S1ARI  DAFT:  V  hay  197V  (DAY  129)  SAN  NICOi  AS  ISIAND,  CA! 

•  ESTIMATED  hlGRUMf  IF  liRllLUGICAl  PARAMETERS  A1  TFN  METERS: 


AIR  Tl  M2  . 

WIND  SPEED 

DL  U  POINT 

TEMP .SIRUC. 

BAR .PRFS. 

(Celsius) 

(Heter/ser ) 

(Celsius) 

(Kel . xM-7/3) 

( Ml l ) ibar ) 

1 2 • 692 

1 1 .23 

9.17 

NO  DATA 

1011.26 

HF IGHT 

Ptil  .  ft  HP  . 

V1R .  IF  HP  . 

V.PllT.  IFMP. 

ABS. HUMID. 

(Meters) 

(Celsius* 

(Cel  si  us  > 

(Celsius) 

(Kg/M3) 

10  .  i)  It 

12.790 

1 3 . 935 

14 . 033 

8 . 7TJ3E-03 

»  Bill  K  AERODYNAMIC  CALCUIATIONS  BAS:  D  ON  ABOVE  F S r  1MATF D  VAl  Ut  S  Al 


PRINT  DATE:  II  JON  1900 

DATA  SAMPLING  RATE  (ALL  l.HANNFLS):  6/Min 
DATA  AVERAGING  PERIOD:  30  Min 


BULK  WT  TtMP  AIR  -WT  TEMP 

PUT-UT  TEMP 

VIR-WT  TEMP 

V-POT-WT  TEMP 

(Celsius) 

(Kelvin) 

(Kelvin) 

(Kel v in) 

(Kelvin ) 

13.636 

-0 .944 

-0 .846 

0 . 30  It 

0  398 

KtL .HUMID. 

GPFC . HUMID . 

VAP .PRES . 

S. VAP .PRES  . 

REF .INDEX 

(Percen  t ) 

(Kq/Kg) 

( hi  1 1 ibar  s  > 

(Mill ibars) 

(Kei . kM-2/3) 

79.14 

7. 157F-U3 

1 1  .586 

14.641 

NO  DATA 

TEN  MFTERS 

(FRIEHF  ET  Al ., 

,  1 978 )  : 

INFpRRf  0 
LTfi&ILIIr 


GRAD. RICHARDSON  NUMBER 
(♦-Stable,-  Unstable) 
-o  oai  Al  CMh 

l.  U.tFTRir.  .it  AN  HFIGHT 
(rieter)  LM  i-  ( l\ *72 )  1  /2 
12.99 

2/L  AT  CM.T 
-0 . 'JZ>2 

Z/L  AT  10  METERS 
-0  . 1)2 C 

MON  I N  -  O  B II  ,<  HOV  LFNG1H 
(Meters) 

-4.882E  0.* 


FLUX  PARAMETERS 
< ♦ rUP , -=DOWN ) 


MOM!  NtUM  Fl  UX 
(N i/m2> 

-2.  12C-Q1 

HUMIDITY  EMJX 
(Kq/sec  n?> 

4 . 4-iE  05 

l  AT. Hi  AT  FLUX 
( y.j  1 1  s /«2 ) 

1  .  I0E  02 

SEN. HEAT  FLUX 

(Watts/rt2) 

1 . 33F  01 

SKY  AND  SO!  AR  Hi  AT  FLUX 
(Uat  ts/n2  > 

-4.53E  01 

70TAI  HEAT  BUDGET  Ft UX 
< Wat 

7.78E  01 

BOUt  N  RATIO 
(nu  uni ts  > 

0.121 


INFFRRED 

SCALING  PAR AML  IFRS 


FRICTION  VELOCITY 
(Meters/sec ) 

4 . 158C-0 1 

BALING  SPEC. HUMID. 
(Kq/Kg  > 

fl.  70511-05 

SLA!  INL  POT  .  TEMP  . 
(Kelvin) 

-2.583L-  02 

ROUGHNESS  LENGTH 
(Meters ) 

2.5621-  -04 

DRAG  COFF.AT  10  MFTFRS 
<  I)  inensi  on  les  .) 

1 . 371E-03 


INEFRRi  D  MEAN  VERTICAL 
VElOClTY  COVARIANCE 


WITH  LONG.  Vi  LOCITY 
( Meter?/sec2 ) 

-1 .729E-01 

UI1H  ABS .  HUMIDITY 
(Meter  Kg/se»  m3) 

4 . 44. 'E-  05 

WITH  POT .TEMPERATURE 
(He ter  Kel ./sec) 

1 . C74E-02 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n  ? > 

1 .2271 

AIR  SPECIFIC  HEAT 
( ITcal . /Kg  Kel . ) 

2 . 41 55E  02 

WATER  LAT.HEAT  VAP . 
(ITcal  ./Kg) 

5.9014E  05 

VAP .PRES. AT  WT  LEVEL 
(Mill ibar  ) 

15.591 

ABS. HUMID.  AT  UT  LEVEL 
(Kg/n3) 

1  .  178E-0? 

BAR .PRES . AT  UT  l  EVEL 
(Mill ibar ) 

1012.46 


*  M.  AGUREMI  NT  F>fcUR  ANAlYSIS  Or  PARAMETERS  i.TSTFD  IN  PFKCFNT  ML  AN  ERROR  AS  COMPUTE!)  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARl!  PRCtFILF  FRRUR  VALUt  S  AND  POT  HIM  ROW  ARF  PUi  K  AFRiJDYNAMlC  FRROH  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  “tor-*: 


CRhD . K ICrt. 
NU .  AT  f>H 

2/L 

A 1  1  *JM 

MOMENTUM 

FLUX 

LAT . HEAT 
FLUX 

St  N.HtAl 
FLUX 

SKY  RAD 
ri  ux 

B0'< 

100% 

81/S 

1  467. 

58% 

7% 

n»v*4 

l  AV% 

46X 

41X 

1  1 7% 

IX 

CiT-c  r  INUr  D  B: 

1  (U 

TOTAI  HLAT 

BUWLN 

FRICTHJN 

SCl .spec 

SCL .POT . 

ROUGH. 

DRAG 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEMP  , 

LENGTH 

COEF 

747. 

20  47. 

41% 

1C  6% 

17% 

61% 

81% 

29X 

1 58% 

64% 

140% 

43% 

40% 

RUN  NUMB  k : 

I  ART 

•IASI  DATE: 


7Vti%(lviai*C 

1(1:  0  50  PS  I 

9  May  1 979  (f.Ai 


MARINE  SURFACE  LAtiR 
NRL  MICRUHETEIMOLOGY 
SAN  NT  COL  AG  Id  AND ,  CA1 


PRINI  DATE:  11  JUN  1980 

DAI  A  SAMPLING  RATE  (ALL  EHANNLLS):  6/Hin 
DATA  AVERAGING  PFkIUD:  30  Min 


•  i',Vi.V||t  ,‘*tt  lit  AnI>  .'Mi  K  A»  HI. DYNAMIC  DERIVED  PAR  AMI  1FR  VALUF  WFTGHHi)  AS  A  FUNCTION  nF  ThE  ABOVE  RESPECTIVE  MFAGUREMFNT  ERRORS 
WITH  "  Hi  n>  jr*  IIMIT  *T:  1  hi  CORRI  SPONDCNG  MiASiJRFmFnT  UNCERTAINTY  INDICATl  D  IN  [  J: 


FLltX  PARAMEIFRU 

<  ♦  -DOWN ) 

scalin;.  PARAHCTFRS 

lk  - 4.1  R  ;  I.Ui'kB'  ■  *N  N'.IMHl  I. 
■  *  G  *  ii>  le ,  i  i-  i  all  I  *•  t 
l>  «  1  I  t.'l  A  ■  C.M.1 


F  7’.  mI  14 


■tllN  In  UP  J  *  Hi  l  I  N  •  IM 
<  He  *  *•••  .  > 


MU.'  i:  hi  UM  Ft  If  A 
(  •)  i  /m2) 

2  2't  -  01  [('.  OF  -021 

HIM  I  Hi  I  Y  t  •  U< 

■  kfj.vrc  m2) 

4  •c.»  *tG  IB.rit  'IM 

I  I.  >  Hi  A  I  Fl  UK 

•  Wat  t‘./«2  » 

i  it  it  (.2  i  ;■ .  oi  *0  1 1 

M  h  Hi  E.l  Fl  UK 
(  W.<  tt'i/rtl*  I 

i  tn  oi  c  t . of  ♦  oi.  i 
’/-  t  i.Hr  SO.  A1-  H  AT  fl  ll«r 
4.5*.  II  12  01*011 

Ttlli.1  IP  »iT  BIJM.L  1  II  UX 
■•  SI  0  1  l  *  <11*011 

t  l  iW'  «i  H4  i  i  I) 
t  cm  I'.i.mti 


Ft*  in  I  UN  Vi  i  Oi*  I  T  Y 
(  He*  ter -./sec  ) 

4. 3 1  VC -01  I6.LF-02I 

•  i'.ai  ins  -.pi  i:  .num  o 

■ Kq/Kg ) 

7  ’.  t  t  •  ||S  13.01  -05) 

'(•‘A'  Twt;  PUT.  TEMP. 

(  li  e  I  «/  ,  . .  ) 

3-7/  it  IV  (2.01  02  1 

RO'I-.'.'iN.  SS  It  NOTH 
( Meter  ■, ) 

3.CC7I  -G4  16.(1  If.  i 

DRAG  I'fl!  »  .A  I  Hi  M»  Tl  RS 
( He  tr  i  i 

1  .  47 v|  u  ,  I  4  OF  -0  4  I 


X  IBIttKlfi'  »  B  TW.  I'h  IH‘  Pell.  Ml  Ah  I*  N  k  AIMODYNAMIC  f»«  R  ( VF  T>  PAPAS)  ft  H  VAl  Ur.  S  AG  (Ui“UHD  VIA  TH<  STANDARD  DEVIATION  FROM  C 1  T  H(  »  TMt 
a:  IiVi  Wl  II  Ml;  It  I  « lh.‘(>*.  I  1  *  VAl  Ilf  hr  .iF.VlIRlHPNl  UNIU  R  I A  I  N  T  Y  VfMllF  <  WH  )  I  M  ►  Vt  V  AM  lit  lil  I  VAl  Ub  IS  I  ANCMU  All.  VAl  lit  S  ARE 
I  I  ST  Fit  IN  PtRllfiT  OIliFRtMi  AND  AM  “tnr  "  : 


I.RAI  .RICH  /.I 
NO.  Ml  Gi*H  AT  .  lift 


MOM-  N  flirt 
I  I  MX 


I  AT  .III  At 
I  I  UK 


:  N  .III  At 
Fl  UX 


«  Y  RAD  . 
I  l  UK 


TIIIAI  MEAT 
t  I  UX 


HuWt  N 

w  a  I  in 


F  R  T(.  1  i  ON  S  U  .  SPIT  S'. I  Pin 
VI  LOGIT  t  HUM  11) 1 1  Y  Uhl’ 


ROUGH 

I  E  NG  1  H 


DR  Ac  . 
(  Ul  Y 


I24X  l  (C% 


fl*  77% 


5%  261  12(lX  t  B t  »2L 


thf)  OF  DATA  RUN 
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KARINE  SURFACE  lAYE*  m Tl  LLlOi  OCTCAL  EXPERIMENT 


NAVEL  KT  J-ARIH  I  At  UR A '  UKY 
AlMQSPH.  mr  PilTSit'i  BRANCH 
MARINE  ATMCiLPHI  «  U  Kt  *,fA«i‘H  SIAUON 
SAN  NlfO.AG  IS:  AND,  CAl  I  FORM  A 

.  *  »  «  li  l  CRf  'Mfc  IFOkm  liCK.AL  DA  I A  *  *  *  ' 


RUN  NUMBER: 

7905091H3C 

PRINT  DATP  : 

1  i  J  *-*•*» 

t  Vn» 

START  FIDE; 

Ul.-3l.10  PSI 

:)AT A  CAMP L  INC  kill!  .,\IL  U 

.f.A.-vi  1  *,  l  :  u/n,.. 

ENJ)  T IML  : 

19;  1:16  PST 

DATA  AVERAGING  PLKfUf, 

.iu 

mm 

START  DATE: 

9  May  19*/?  (DAY  IL’/i 

NiWNCI  A1UKF.  ; 

l  -ii.-Ppw 

Ltvr 

l  ,  1  L'ViK  1  ► 

a  ANP.I  OG  CHANNEI  RAW  DATA  (AVi-RACt  VfiD: 

No  .00 

Ne.01  N0.C2  N  t  .  0 .( 

NO  .  04 

NO  .  (1  5 

Ni:  Li. 

fi C  7  fi>. 

VOLT  -RFF .  A 

TPMP.STRIJC.  1  TFhP  .  STRGC  .2  OFU  PUJNi  1 

DP  W  PUJNI.? 

WIND  CF-EFDl 

WIND  '.fir 

i  y.' 

L»..'  • '  K  *  .*  1 

f  r.l 

1  <* 

6.20S 

-  0 . 0C1  C  .  0(*1  4  .  vio 

5.L  IH 

5 . 86  i 

«, .  c.24 

a  7.1  ^  l 

,  l  ' 

No  .  10 

No . 1 ]  No . 1 3  No  .  1  i 

No  .  I  4 

,  v;,  .if, 

N  l  .  io 

Nu  .  i? 

BU..  k  ur  TEMP 

AC  FtU  QUcNCY  AC  V(ll  TAGF  MANUA1  Hi  AG 

7i  RU  fc  f>  . 

SPARE  A 

Si’ASt  h 

V«T  I  .  kl  f  B 

3.939 

3.B42  2.54-3  0.0  ill 

*  -  >  U 1 

0  .  JDl 

:i  J  .1 1 

t>  •' JS 

*  0  l  C:  ITAL  CHANNEL  RAW  DATA  ( AVcRaG?  >  : 


ESCAkPnFNl  DATA,  Flit  b  CAl  IDEATION  AM 


ttil  r-P 


ira  r-  t t»  '<■>»•«>  rtf 


No. I  No- 9 

AfR  TEMP.)  AIR  TEMP.? 

1411  12464?  1421  125,6?? 


UPWIND  NEAR  Ml'VIlNli  |  Awi)  DPlFCt.i. 
Hr  JCrt) /LENGTH  PA  THi  Meter (Volt;,) 
ll.lHl  >5  J.ullFi 


IV.  1  *• 
(V<-  l  t 


«  SYSTEM  HOUSE  KEEP  INC  PARAMETERS  I  KANJi  A  (E  U  IMO  FNGINtEKiNu  UNiJ.; 

MANUAL  FI  AT*  ERROR  COUNT  DATA  L'A*>  V<X  1  .  R1  r  .  La  V  VOiT.Pff  .  LW  7P  RU  Rt'F  !•:•.’  »*.i  Vi,i  . -i  i*  Ph.ij  . 
(Nc. scans)  (No  .  scan--  )  (No.scanj)  A  ,Nu  .  }  .  SliSV)  frt'No  .  >  <»G:'.V/  (No  « .vt  -  >V  *  m  >iH// 

!i  4  180  o  j  j  :i  .i 


*  OBSERVED  MlCROrtFTEOROl  OGICAL  PARAMETERS  t  tm.i  UO 1 NC  Ti!»  AHUVt  CA;  .  Anti  f.sCAM'N*.-  vkT  i  :  •  rj.,  . .  Ik  an'..  AH  i  l.ij  I  -i.  ;(<■  »n« 


A IR  f>  WP  .  1 

WIND  UP EL 01 

DFU  PUT  NT  I 

l  P  ilP  .  ' ,  1  R  JC  .  1 

WIND  ulp 

M.V.  -vi  ’.  , 

'  f  Y  K.U- 

i-Ll  ►  ii  1  ■  r 

t‘  •  '  AJR  ■  1  Ml' 

(Celsius) 

(Meter/sec ) 

( Ce 1 s i u  s ) 

(ke) • >h  ? / 3 ) 

\  D.*g  i  /  i  o  » 

«  r> .  1  i  .1  -r  , 

1  k  1 1  »  / m  ■*  i 

K.t**-  1  • 

AKu  t  i 

12.465 

11.28 

9.22 

NO  DATA 

316  3 

1  1 1  1  .  ''  i 

L  .<  3 

i  i  Gbd 

;  i. 

AIR  TEMP. 2 

WIND  SPEEDS 

DEw  POINT? 

TtMi' .  S  1  RUu  ■  2 

Tid.  TAP;.  E 

BAR . PRI G  . 

(Celsi js) 

<  iTeter/^cc  > 

(Celsius) 

(Krl . «M-?/3 ) 

t.  eter  r.f.i.  i 

<mi ;  1  i : •  -«r  , 

1 2 . 568 

j  0 . 48 

9.29 

Nil  DATA 

u  ni 

1C  U  Mi 

•  CALCULATED 

MICK UnElEUROLOGICAL  PARAMETERS : 

HEIGHT,  Zl 

PUT .TEMP. ! 

Via  TPMP  .  1 

V.PU; . TtME . 1 

AfiS.HU.nl  D.  1 

Ri  1  .  H  <n:D.  1 

Sr’El  HI.,  ID.] 

1  CAP  .  Pki  *?  1 

.  Vr2-  PKI 

1  ,/H  ISKf  *  j 

(Mettrs) 

(Celsius) 

(Celsius) 

ll'f  Isi  o*. ) 

(k.j/mJ  > 

■  Per  rent  > 

i  K  g  /  *  g  > 

:  ri  i  i  1  ,  b  *  -  > 

*  M  1 1  1 1  b .« •  > 

'fi  * M  3s  &  l 

1H.  35 

12.645 

I3.7i? 

1 J . R?J 

U.  hi  Si  -  0  • 

Si  .  61 

7.  1  t? 

1  ,  o  l  v 

14  4  It. 

N.i  D-iA 

HEIGHT,  72 

PUT.TFMP .2 

V  t  R  .  Tf  HP  .  2 

V.RUT . TPMP .2 

AHG.IiLMt  u  .2 

KM  .M  Ml  0.2 

'.ftC  .  l,«-i 1 0  < 

'  1  >  p  .  I'  k  r  o  .  ,/ 

G  .  A  AP  ,  •  k  l  B  . 

.•  kl  P  .  In  .L  <  . 

(Meter  s> 

(Celsius) 

(Celsius' 

(Cel -.it  si 

<  Kg/m ( > 

(Pivte  ,»  • 

(kg  /k  w  ) 

■  Mj  I  1  ih.tr  l 

•.  M.  i  I  it  «r  > 

<r£‘i  *M  .'/•) 

9.;J(j 

12,638 

13.  API 

I3.9H 

IT.H3UE  h3 

h;I  .  TV 

7  >  1 ;  r.  . 

i :  tCl 

1  4  .  *„•  %  u 

1-  1 1  i  ’AT  A 

k  CONTINUE  0  BEl.UW 


Run  NL’itBF R 
START  7  Ihi-Z 
START  DAI  F, 


7V05Q9 1033 
1  H  ;  3  J  :  1  £•  PST 
9  May  1979  (DAY  1?9> 


MARINE  SURFACE  I  AYER 
NkL  MICRON:.’ IHLIOi  MCy 
GAN  NICOLAS  IEIAND,  CAl 


PRINT  DA  t  L  :  |i  JUN  1  VHP 

DAI  A  SAMPLIN'.  RA1E  mil  lr*«RMlS>.  ../Min 

DATA  AVERAGING  PfRlOi'.  .40  Mm 

NOME  NT.  I  AiURl  1  •  IJPi'FR  PVPi  ,  2  •  LWE«  l  :  Vt  I 


*  PROFILE  CALCULATIONS  BASt  D  ON  ABOVE  ORSERVI D  AND  CALCULATED  VALUES  ( BUS  INC-  R  ,  1 973 )  : 


STAB  II.  ITT 


FLUX  PARAMETf  R3 

PRf  1  IlL  Si  uPCfe 

(♦=UP , --DOWN) 

8CAI  ins  parameters 

PARTIAL  derivatives 

t  ■*  -  /Nl :n  .  Wl  7H  HEIGH I  1 

l.RAD.R  tCHARDSON  NUrtRTR 
(♦-Stable,  —  Unstable) 
0.006  AT  CMH 

CFOMF.tr IC  MFAN  HEIGHT 
(Meter)  CMH- ( Zl *Z?> 1 /? 
12.99 

7/ L  AT  CMH 
~ 0  .  008 

If L  AT  10  METERS 
~0  .  007 

?/l  AT  Zl 

-  0  .  0  I .» 

Z/L  AT  72 

~n . 006 

MON IN- OBUKHOV  I  FNfttH 
( Meter  » ) 

-l . 534E  03 


MOMENTUM  Fi  UX 
(N  t/m2) 

-3.791-01 

Hum  id  j  iy  hux 

<kq/sec  m?) 

3 .  '/3P.-05 

LA  f.  HEAT  FLUX 
(Watts/m2> 

9.2  31:  31 

U  N- HEAT  FI  UX 
(La  1 1  s/mH ) 

6.30E  0C 

SKY  AND  SOLAR  HFAT  FLUX 

(Uatts/m?) 

7.26E  00 

TOTAI  HEAT  BUDGET  FLUX 

(Ual ts/n?> 

1.06E  0? 


FRICTION  VELOCITY 
( Me  t  er  s/ ‘.nr.  ) 

4  .  ?67fc’-  0 1 

SCALING  SPEC  HUMD. 
(Kg/Kg) 

•6. 3R0F-0S 


SCALING  put.  temp. 
(Ke 1  win  > 

-1 ■ 065G-G? 


RUJGHNESS  LENGTH 

(Meiers) 

4 .095E -04 


DRAG  COEr  .  AT  I  0  Mf  TtRLi 
(Dinensionle'i.) 

■-■Mm  - 0 4 


GENERAL  FORM : DN/DZ- 
1  (Nl  N?)  J/ll  n</.l/Z2>« 
*  Zl*Z3 1 1  /‘2  J 

N-  WT ND  liPFT  U  <M/*ec) 
Z-HE1CHT  (Meters) 
DWS/DZ-  8.90E-02 


N*SPEC.HUMir»fTV  (Kq/Kqi 
Z-HET  f.-HT  (Met*:/  • 

DSH/07*  -8.92T  06 


fi  -PU  (  .  7 1.  M«' .  (Kelvin  * 
7-H)  IP.hT  (Meters ) 
DPT/AZr  -i  .  4 V(  Hi 


Gt  NiRAI  f  URM  :  '  N  '  V-  O  f 
t  U  nZi  -PSI  I-  <l.n?2-  IMU/ 
(M-N2I 

N^WInD  SPEED  > 

Z  -HEIGHT  (M*  Ve.~t.Aki* 

PSi'PSt 1 

W5  SLOPE'  8  391  -01 

N=SPFC . HUMIDI 1 Y  (Kg/Kq) 
Z-HF  U.hT  <n  )  V*  r  t  A  <  i 
PSI  H'bi;* 

SH  MOPE  8.4VF  0'. 

M-  PUT  .71  ht'  i  k  M  v  i  ii  ' 

Z-HF.  I  CUT  <M»  Vert.Aki- 
PS  1 ‘PS  1 2 

I*  Ik  M  liPE  -  !i  :u*l  0  t 

N  =  LnTLni' .  ?TRii!:  .  <k  «M  ?/J> 
7  -  HE  if  HI  (Ml  Vrr  i  A*  is 
PS  I *NONt 

CIO  SLOPE  «N0  1'AIA 


Poll  AT  ZI¬ 
PS  II  AT  73- 
PF.  12  AT  71“ 

PGI2  AT  /?.■= 


0 . 042335 
0. 021 8F1? 
0  ,  0  25094 
0.01*231 


BOWl  N  RATIO 
(no  anjts) 

G  .060 


»  GENFRAL  CONSTANTS: 


MISCELLANY  HU1.. 


VON  KARMAN 

GRAVITATION 

PROFILE 

PROF  ll  E 

BUI  K 

BULK 

CONSTANT 

ACCELERATION 

TUR .PRANDTL 

TUR .SCHMIDT 

SIN  HEAT 

Mi  US  1  URt 

(Mo  units) 

(M/sec  2> 

NUMBFR 

NUMBFR 

TRANCF  .Cliff  . 

TRANSF  COPF 

0.4 

9 . 7959 

0.74 

(i.  74 

0.92F  -63 

)  .  :J.Jr  -03 

AIR  DENSI 1 t 
iKq/it.u 

i  .  :v8<> 


•  GENERAL  NOTF'i! 

Accuracy  limitation  e«r#eded  for  measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPf  C  If  IC  HI  AT 
<  X  It  al  .  /Kq  Kel  .  • 

;• .  tiu  .i  n? 


SHI  -SH2»  ♦/-  .oar -3  Kg /Kg . 


MATEF  LAI. HE AT  VAP . 

(  lit  .<)  /kg) 

5  9024E  i»*. 


«  CONTINUED  OM  Nl  <T  PAGE 
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PUN  NUMft  «  79050 VtU.U> 

MARINI  SURE  At : 

.♦  l  1  R 

PR  INI  DATF  11  'UN  |9du 

*>  1 HR  T  mm:  IN  11  1  J  PM 

NRL  MICRUME  miNOlUGY 

DAI  A  SAMPl  ING  WAIT  < AM  i 

HANOI  15*  ii/fli 

i, 

•  TAR  1  DA  It  :  V  May  1979  ■ 

(DAY  129 j 

SAN  NICOLAS  ISl AND ,  CAI 

DATA  AVERAGING  PtRIUD  30 

rt  i  n 

ISIIMAIED  .ill  ROME  1 F  UR  Ol  OCI  CAI  PAR  AMETE  WS  AT  I  ♦  N  METERS. 

AIR  TEN'’  WIND  SPEED 

DFU  POINT 

TthP  .  G  TRUE  . 

bar  pars 

Bui  k  yr  n  hp 

Aik -yf  if  HP  PUT  wt  temp 

V  i  R  -  Ul  J  It  rtf- 

V  PUT  Ul  Tt  M 

iWUijm  (rteter/ser) 

(Celsius) 

(K*l  .  x M  -2/3) 

(Hi  ll  : bar  > 

(Celsius) 

(Keivtn)  (Keivirij 

> Ke ; win  1 

.  K  t'  1  v  in  i 

1 2  555  1 0 . 58 

9.28 

NO  DATA 

1U1I  71 

13  5B2 

1  027  0  929 

0 . 22  G 

0  3.3 

MIGHT  POT. TFMP. 

VIR.TFMP, 

V.POT . If  MP 

AhS  HUMID. 

hll  HUH  1  I) 

GPfC  HUMID.  VAC . PRIG . 

5  VAI'  .  HWEG  . 

REF .  I  mu)  < 

(Meier*)  (Celsius) 

(Celsius) 

(Celsius) 

i Kq/m  ( ) 

<  Pe-  i  en  t  i 

(Kq/Kg >  (Millibars1 

( M  .  I  1 1  b  d  r  s  / 

rke  l  xH  I'/Jt 

IJ  111  12.653 

13.807 

13.905 

U  B53F.  0  3 

80 . 42 

7  ?0 Elf  -03  i  l  t>74 

1  4 . 5  i  7 

fU  DAT*. 

BUI  K  AERODYNAMIC  CALCUl  ATIONS  BASED  ON 

ABOVE  ESTIMATED  VAi  UES  AT 

TEN  Mf  TfRS  l 

f  R 1EHL  IT  AL ,  1978  )  : 

INFERRED 

1  1  UX  PARAM  If  RS 

INE  F  RRt  D 

INFERRID  MEAN  VERTICAL 

S  TABU  1 1  Y 

(♦»UP , 

=dqwn> 

SC Al.  I  MG  PAPAMF  If.RS 

VI l OCI TY  COVAR I ANCF 

Mi  SO  l  LANE  0.15 

GRAD  RICHARDSON  NUMBER 

MOMENTUM  Flu* 

E  X  ICT  KIN  Vt[  OCI  TY 

WITH  LONG  .  VE  LOCI  7  1 

AIR  DFn.iIT  1 

(♦-Stable,- -Unstable) 

(Nt /*2> 

'  Meter  s/sfr 

> 

(Metef?/sec  2> 

( Kg/*3  ) 

a.  027  AT  GMH 

-i  a/fc  -m 

3 . H55F  0 1 

-  1  . 486E -  0  1 

1  2287 

GEOMETRIC  ME  AN  HE  1  CHI 

HUMIDITY  F 

l  UX 

MAilM.  'iPt-I.  HiM  ID 

WITH  ABS .  HLM1DIT  1 

AIR  SP 1  C  I F  It 

E’f.  A  1 

•Meter)  CMH- ( 1 1  *Z7>  1  /2 

(hg/sev  m2 

<  Kg /Rq  . 

(Meter  Kg/sec  m3) 

(  I  Tt  ai  .  /kg  Kel.i 

12  VV 

4  OiE  05 

-H  .  ‘*301  05 

4 . 0  39F-0'. 

2  41*  e'.C  J2 

/l  AT  GMH 

1  A  f  .  HE  A I  E 

l  u* 

SCAI  ING  PO I 

.  T 1  MP  . 

WITH  POT . TEMPERATURE 

UAItK  L  A  1  . HT  A  T  VAR . 

0  .  VJ4 

'  Wd  t  t  s/r».  •  > 

(Kelvin  > 

(Meter  Kel . /set  ) 

( IT  c  d  l  . / Kg  ) 

9  98l  01 

-2  B64f -02 

1 . 1 04F-02 

5.9C-21E  05 

Z/L  AT  10  METERS 

0.026 

SEN  HEAT  . 

1  u  * 

ROUGHNESS  l ENCTH 

VAP .PRES. AT 

WT  LEVEL 

( Wat  t*/*2 ) 

( Me  t  er  •>  > 

(Mill  ioar  > 

MON  I  N  -Q&l )H  HOV  LENGTH 

1 . 37E  01 

1 . 968F-G4 

15.544 

(Meters ) 

-3.783E  02 

SKY  AND  SO 

-AW  HEAT  FLUX 

P*AC  COM  A  f  Ifi  Mr  Tt  RS 

ABS .HUMID .AT 

U  f  LEVI  l. 

(Wat  t  <*/«;■) 

<  1)  i*ens  i  on  1 

ess  i 

< Kg/n3 ) 

7.26F  (1C 

1 . 328F-C3 

1 . 175E-02 

TOTAl  HEAT 

«UDGET  FlUX 

BAR . PRES . mT 

WT  l  E  VE  * 

( Wa  *  ts/«2» 

(Millibar) 

1 . 21E  02 

1012.91 

HOW:  N  RATIO 
(no  units) 
0.137 


*  mA3URE.rt.NT  ERROR  ANAlYSIS  OF  PARArtE  TERS  l  TSUI)  IN  PFRCENT  HF  AN  ERROR  AS  COMPUTED  FROrt  CONSTITUENT  MEASURE  MEN  T  ACCURAL  TE  S . 
TOP  ROW  ARE  PROFILE  FRRflR  VAI  UFS  AND  BOTTOM  ROW  ARE  WH  K  AERODYNAMIC  ERROR  VALUES .  ALL  VALUES  ARE  APPROXIMATE  AND  ARE 


GRAD. RICH. 
NO.nT  CMH 

Z/L 

AT  tOh 

MOMENTUM 
Fl  UX 

l  AT  .Ht  AT 
FLUX 

SI  N .  He  AT 
El  UX 

SKY  RAD. 
FUJX 

TOTAl  Hf  AT 
ELUX 

BOWEN 

RATIO 

FRICTION 
Vtl.GCl  1  Y 

SCI  . GPEC 
HUMIDITY 

SCL  .POT  . 
TEnP  . 

ROJCH . 

1  ENG  TH 

DRAG 
(.  fit  E 

136X 

1362 

912 

1522 

1122 

152 

1332 

2652 

452 

10  72 

67  2 

652 

912 

1842 

1842 

462 

422 

1  1 22 

152 

372 

1542 

232 

6**2 

1  352 

437. 

402 

«  CONTINUED  DF.l  OU 


RUH  NUMBER. 
START  TIME: 
START  DATE: 


7905091830 
IB: 31 : 10  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROrtETEtiaOtOGY 
SAN  NICOLAS  ISiAND,  CAI 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  #»/Min 
DATA  AVERACINC  PERIOD:  30  Min 


»  COMPOSITE  PROFTIf:  AND  BUI  K  AFROOYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  J HE  ABOVE  RlSPF.CTJVI  MEACUKErtENT  tR-IOwS 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  hhASUREMfc  N T  UNCERTAINTY  INDICATED  IN  [  ]  s 


8TAMI  ITY 


FLUX  PARAMETERS 

(♦=UP ,-*DOWN)  SCAt  ING  PARAMETERS 


L.R  AD.  RICHARDSON  NUMBER 
(  ♦-St  ihlp,-'  l)nst  ab  1  e* ) 
-0 .015  TO , GPJ  AT  CMH 

GEOMETRIC  MF AN  HEIGHT 
(Meter)  GMH=(/l »7?>l/2 
12.99 

Z/L  AT  GMH 
0.019  id.d;»] 

Z/L  At  10  METERS 
-0.015  l 0.0?) 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-A. 667 £  OP 


MOMENTUM  FLUX 
(N  t/n2> 

-2. 15f -01  I A. OF -OP J 

HUMIDITY  FI.UX 
(Kq/sei  m2) 

3.V/F-05  I  8. OF- 06 J 

LAI  .HEAT  FI  UX 
( U<*  1 1  s/m2  > 

9.82F  01  CP.OE+Oll 

StN.HFAT  FI.UX 
(Watts/n2) 

i.nor  oi  ( 3 . ge*oc 1 

SKY  AND  SOt  AR  HEAT  Fi  UX 
(Wat  ts/*2> 

7.26F  00  t?.0E*fl1J 

TOTAL  HEAT  BUDGET  FLUX 
(Walts/*.-3) 

I  ,  I  HI  02  (3.  <JF  *01  1 

POWFN  RATIO 
(no  units) 

0.112  10.081 


FRICTION  VELOCITY 
(Meters /sec  ) 

4.162F-0J  16  OE-02J 

SCALING  Sprr;. HUMID. 
<Kg/Kg> 

-7.720r.-05  13.01-05) 

SCAI  ING  POT . TFMP . 
(Keluxn) 

-1.662F-0?  ( 2 . 0E-02 I 

ROUGHNESS  LENGTH 

<  Meter’s) 

2.813F-Q4  I  6 , 0E  051 

DRAG  COFF.AT  10  MfTFRS 

<  Meters) 

t.St.5)  (..s  I  4.  Of -0  4  1 


*  DIFFERENCE  BETWEEN  THE  PROF  ILF  AND  BUI  X  AfRODYNAMIC  DERIVED  PARAMETER  VA1IJ.S  AS  CONFUTED  VIA  TH-  ST  ANPAV  D  DEVIATION  l  wfln  (tin  *  in- 
ABOVF  WF ICHTFD  COMPOSITF.  VALUE  HR  UFAEIIRF  MF  NT  LNCFRTA1N1Y  VAI  Uf  (WHICH  »  VF  R  AHCIH  UTF  VALUE  IS  LARGFR).  AL  L  VAI  IJt  S  ARE 
1  ISTED  IN  PERCFNT  DIFFERENCE  AND  APE  “♦or-": 


GRAD .RICH. 
NO. AT  GMH 

Z/L 

AT  1  DM 

mjMFNTUM 

FLUX 

l AT .MEAT 
FI  UX 

SFN.HFAT 

FLUX 

SKY  RAD 
FLUX 

TOTAL  HF  AT 
M  UX 

BOWEN 

RATIO 

FR1CT  io:< 

v»  i  oc  j  r  y 

SC»_  .  SPEC  SCI  .rill 
EiUMtDITY  Uni’ 

POU’.M 

1  I  NT.  J  E* 

D>  at. 
>  mi  * 

532 

502 

242 

42 

372 

02 

72 

372 

122 

142  472 

392 

»  r>2 

*  ENO  OF  DATA  RUN 
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MARINE  SUkFACt  l  AYFk  hlLRU.iiU  O.mnGiUil  EXPERIMENT 


NAVAI  Rf  GL  AR1  H  l  hHUP  A  I  *Ji*  I 
AlnUSPH.kll  PHVnICV  H 

MAKINI'  AT  MClGPHP  R  I  G  Kt  '  IWI'M  MAI  ION 
SAN  N J  Ml  AS  [Ft  fifth,  < ‘Al  !l  OPfilA 


*  *  *  »  iUi.iTQht  1  *  uRmi  L.G1CAI  DA  I A  *  *  *  » 


I,)  Mr!  r  i  u-.IT; 
If.*.  TIM,.  : 
.IPX  I  DA  IE. 


i  /:  l:20  f.l 
t  V :  J  :  :  30  I' SI 
V  pi -  i  y  I V  V  (  PAY 


i:  > ) 


IP  JN)  DA  H.  1  1  Jllf*  1  9tlU 

I;  AT  A  KAHPl  INC  RAIL  (ALL  l.HAKftE  I  S)  ;  A/M  1  n 
DAI  A  AVERAGING  Hc.P/HP:  3(’  Mm 

ff!Ml  Ml  A  i  tint.  I  >  UPPER  It'/kl.  ,  ::*l«iwkr  li-vel 


FMii.-OO  l.ti.'tNNI  I  RAW  DA  I H  (n.'i  kAL'.L  Vui.  )  : 


N«. .  I1 1' 


f»».  .  Ii  * 

l  >-  ill'  .•  1  RU.  .  1 
*  U  1. 1 


N *;  -  0.’ 

i  r  mp  .  Mkut:  .2 
t  oll 


f»  c  .0  -5 
l:r  u  PI)  INI  1 
4 . 96 1 


no  .  04 
Di  W  POlm 

&.C.V 


rit  .  l/‘ 

WIND  1  PL  L  1)1 
fa  .  1.2' 


Nr  Of* 

U  I mm  i  D; 
5 .  /;  t 


N*  .  07 
BAR  PKi-S 
4 . 744 


Nr.  .  013 
V  K  y  HAD 
0  ■  It' 4 


N  J  .  n  Ni.  .  I  4 

MANUAL  FLAG  />  KlJ  RCt 
T.  >lill  (I  .  J  <)  | 


MJ.I 
SI’Aht  A 
J  .  J  -J  l 


NO  .  17 

veil  I  RK  b 
a  Di¬ 


li!.!  1AL 


K A 4  If.'.  1  A  tlWi  fV.l  )  : 


F SLA*! I'M:  Nl  DriiA, 


1  in  .".  I  Al  1H:<A|  J()N  AND  Wlnf  CUED  I  SCAR  P  ML  N  f 


COP  Rf  L  I  1  ON! 


NO  . 
A  if-' 


I.PWlN*)  NP  HR  IlL’M  I  Nl<  |  Awl)  l/i'iri'Ai 
Ms  ICUI/l  fcNMH  I*  A  I  H  \  M«»  1 1:  • .  )  (Vclt-t 
(I  .  1  U  '•  Al  Ii  .  iluH 


Wl  K  CAL 


(Veits) 

'i .  j  .i  a 


wen  c 

(Cc*f «  .  > 
0  '•'Vf 


•I  Ft.  fin  H* .•  I  P  i*  1N«.  PhPu.Y 


Iini.N  i!  t.  r»  D  1  N  I  (J  l  N.  IM  l  I.' IN'.  IJRj  I'i: 


Nc  av 
WIND  DIR  . 
5 .  II  9 


t'CCEC 
(Cceff  .  * 
0  .  V*-.*? 


'.■Ill  I.KM  LHV  '.'"I  l.RLr  .LI'J  .M'Ri'J  Ri  I  i>V  Al  VI  I  J  <  lix 
h(m'.;.u.svi  fr«  nc  .  > .  or  r.'.'i  <n.  'No.v.'» 

«  o  <1  j 


AC  >  Hi  ti-H  hi  AC  VCI  I Ai-F 
(Nt  . >1H»  )  (VAC l 

j  1 1  .  e 


At  PRfcnrwcr 

(Hz  , 

'.9 . 82 


:  P(  I-  nil  .111  lU'Dil  Ii:  In*:  K.I-hI.  IrKo  (INCLUDING  I  HI  Al*'lVr  LA*  .  A"*!'  IbCANph*  M  CiuRFC  1  I  ONO 1  T  K  ANSt.AT  f.  L  InIU  ENGINE l  KING  UNITS; 


A  ■  !*■•).  1 

W  1  inD  .-r  .  1  H  U  l  lllwl  1 

i  >  *  h  c 

tf  1-iP  . Mkl.f  .  l 

C  t*  1- 1  .  x  M  - 1?  /  3  ) 
sC)  DATA 

WIND  DIP 

T*  '  '•* 

3  l  V  .  J 

IV.M  PKPS.. 
(Min  ,bsr  > 

im  .‘.v 

cry  k  aD  ■ 

(Uat  t  -•>.?> 

1  .41  L  11 1 

EUL  K  UT  H-.MP 
( Cr  lacs? 

13  S42 

r.FAN  AIR  TEMP 
<Kei«-in) 

285  fat. 4 

AIR  TL  fl, 

U  ...I*  C-r  t  l..'  Is  bl  Pi  ■  1  «  I 

;» r.e.ciwu*..:* 

< K ».* *  .  *M-  :•/  3) 
fni  DATA 

1 J  i'i.  Tfii-:  i 
(Meter  .r.L  . 
0  '.’U 

BAK  LRFS.? 

<  Ml  11  Jl|4»‘  > 

HIM? 

* .  >i  *  i  i  t\  ■ ;  ’  ■ 

. .  iTI:ii*L.lC  1  CAL  i'mRAML  IP  k'. : 

Mi  l*.Ml  ,  .  1 

-  .  (C 

I’M  <  T L  M-  .1  V  l  R  .  1  *  M-' .  1 

•  1  ,,K| •  ‘Eel’s  .  .!•  ) 

i  ' ... i  7  n.f.v;' 

V  .L-OI  .  I  P.nP  .  I 
(Celsius) 

1 3 . 072 

ABC. HUMID . 1 
(Kq/n3) 

PJ.0  7.il  C3 

kt  1  .Mum ID.  l 
(Per rent ) 

8i  .24 

•;.i'i  r  .  humid  i 

(Kq/K»i  i 

v  ?;*fp  cm 

VAP.l-PCC  1 
( til  1 1  *  liar  ) 
i  i  .  (.•■•j 

S.VAP.PRFH. 1 
fill  1  libar  ' 

1  4  39b 

REE. INDEX  1 
(Kel . xM  2/3> 
NO  DATA 

.  >'  1  :  .1  i  .  .•> 

1  r  •  i  er 

r  ’ .  |  IL  r:P  .2  V  1  X  II  MP  .1' 

'  •  ■  «.s  i  i  Ce  I  v  « *.-' ) 

1'  ..4 j  13.H10 

V.i-fJl  .  TL  P.P  .  i 

l(  P  IslUS  > 

t3.v  Ill 

ABS.HdhlD.? 

(  K  i|  /n  3  > 

H.71 lE-03 

WEI. .  HI  M  1  D  .  ■' 
(Perce n  l  > 
fl  0 . 94 

r  imnl  D  ■ . 

(Kq.>q  * 
7.:b-.r  n 

•  VHP  HRPS.2 

■mil  i  {•■  a  r  ) 

1  l  .  V.  J 

‘i.VAP.CKES.? 
(Mill ibar  > 
14.517 

Rh  F  .  INI)!.  X  P 
<KeJ  .  xM-2/J  > 
NO  DATA 

I.;*'*  i  IMP 


B.  I  <)J 


run  p;i:.il:f  .v . 
TART  1  i  P.t 

.  f.'R  T  rrtTP; 


V  VJ-..0’/ 1900 

•  v.  i  2o  cr.r 

7  .1,-/  IVVV  (DAY 


MARINI.  C.HRFAO  l  AVER 
NkL  M  l  CPOMc  !  I  MR  Hi  OC  v 
SAN  NIOJIAS  I :>l  AND ,  CAI 


PRINT  DAI f :  11  TUN  1980 

DATA  CAr-if'l  INI';  RAH  i  Al.  L  Ii'AnnFLS):  .'•’/Min 

DATA  AL'CRAGTNC.  PFRIOD:  3>>  Mm 

Ntlhl  NM  A1URF  •  1-DPPIR  I  tVf  l.  ,  2=i  LiUER  l  I  VEL 


»'K*»IXl6  IV.I  CUI  A f  IONS  PASFO  ON  ABOVE  OKSFRVF  P  AND  F  A!  CUi  ATI  0  VAl  Ik  S  (BUSINOP  R  ,  1 973 1  ; 


FLllK  PARAMEir.l) 

PRO!  ILE  Si  UHES 

(  »-LlP  ,  -=DOUN) 

scaling  papamf ters 

PARTIAL  DERIVATIVES 

(♦■-t NCR  WITH  HEIGHT 

i.PAr.  R  1 1  KARDf-UR  Ni..'ti«rk 

<  •  -  , »  .*>  1  »• ,  ■  i!n.,trth  l*. ) 

'J  .OllV  A  I  f.-iH 

I . .  rlPp.N  ML  II.H» 

>  f-.vter  <  *>.»<-  (  /l  «?:*>  i  • 


.1,  A  1  Cr.h 


.*  l  .»r  Hi  mp  ik  *•» 

0  it..'/ 

in  a i  1 1 

J .  m  / 

/ n  fit  r- 
i  i»i.v 

rtl,N),y  <),'  MKJt/.V  I  »  UMII 
■  M.j ter  •*  > 

1  .  II77F.  in 


MUM*  NtU.1  FI  LJX 
( N 1 /n2) 

.< .  4 1£  01 

hUMIOl 1Y  FI  MX 
m2) 

4 .  i  •-  f  -  rr.v 

LA  r  I  f  A I  f  I  MX 

(Writ  r-./ril!) 

1  .  nil  !)2 

S  I  N. HEAT  Fl  n< 

<hi 4  t  t*\/ri2 1 
t.IMiE  01 

SKV  AND  SUl  AK  HP  A I  FLUX 

<  Wdi 

I  461  01 

Mi  Ml  Iff  A  r  CUDOI  I  FLU* 

1 1 Jr. «  i  %/n',!  i 

1  . 91  'I  * 


FRICTION  VPLOCITy 

<Mftierci/ser  > 

5  .  :»66l  -  0  1 

GITAl.tNC  CPFC.HUMI). 
(Xr)/Kq  ) 

•  6. 4>7F-  Ilf. 


GCAL  INC  PUT.  TEMP. 
( Ke  1  v  i  rt ) 

1  035E-C.' 


POUGHfH  SS  IFNGTH 
(Meters) 
f..  7241-0  4 

DRAG  COIL  A I  IF  Mi  T  L  kfi 

M>  ipim<i  on  Mss > 

•  '  4.'  (II  u  A 


GLNbRAL  L  Okfi :  DN/DZ" 

[  ( N 1  -N2)  J/ll  rt(  71  /72>« 
<  Z1 *22) 1 / 2 1 

N'UIJnD  L.PEL  D  (il/sMi) 
7-HE  1C:  ’  (M^tP,-s) 
r.WS/D/=  9. 7  IE -02 


N  -  SIT  C  .  HUM  I  D I  T  V  (Kq/Ktj 
7  -  PI i  TCHT  (Mt*tnr  s) 
DSH/DZ=  -0.92F-06 


l-.=POT  .  TEMP  .  (Kelvin) 
Z  -  HP  IC.HT  (Meters  ) 
DPT/D/=  -P  f.br -03 


Gl  NFkAI  FORM  .  'N  slope *■ 
l  < l.nZl  -  PSD-  M.H22-PS1 )  . 

IN1-N21 

N-U1ND  CPI. LD  ilt/su  > 

Z  =  HL"ICHT  (M)  Vert  A*  is 
PSI -PST  1 

US  SLOPE  -  7.60F-01 

N'-SPFC  .  HUMID  I  T  V  (Kg/Kq) 

Z  =  Hf  JChl  (fl)  Vert  Axis 
PSI=PSI2 

SH  SLOPE  ~  -8.4  IE  03 

N=PO I . 1 L  MP . (Kelvin) 

7= HEIGHT  (H>  Vert. Axis 
PSDPSI2 

PTK  M  OPE  •=  2.9C.E  01 

N=LnTEMF  . STRUT .  (K  xM  -2/3 ) 
Z=  HE  I GHT  (M)  Vert  .Ax  is 
PSDNONE 

CT2  SLOPE  aN0  DATA 


I  l  A I  .'1 
PC -I  AT  /:» 
I'M  2  A I  /  l 
PCI.'  Al  V 


fl  .  uf.V336 
3 . 1)388  1  7 
ft  o3a;»vi, 
j  CflH/.O? 


h.lUl  N  PAI  in 
in  .  ;is*  it*.  > 
(ill' 


1.1  NiHfll  CON:. »  AN  I'I 


MISCELLANI  OUS 


Vt.N  K  AMMAN 
(  ONST  AP<  I 
(flii  u.ii  t'<  > 

0  4 


L  RAV  II  Al  1 1  iN 
AC CH  ERA  I  1  iJN 
(M/s tr  .'•> 

V  7VUV 


PRHF  II  P. 

!  UR  .  PR  AND  1 1. 

NKMl'f  P 

t.  74 


PR  Of  1 1  C 

?u*  .si  hmidt 

NI/ML'L  R 

0  74 


DID  K 

Si  N  HL  A  I 

fkAN'.r  ( nf  r 

ft . 92  i  ft 3 


BULK 

HHlMUkF 
T WANSF  COFL 
1.321  C3 


AIR  DENSITY 
<  Kq/«3  ) 

1  .2284 


G«  f-ERAl  NOT'  »: 

Atu/.)rv  I  inttyiinii  e»ip>*.lpil  frr  Me^sttr  ennri  t  of  Piofile  filo(ie  «»ni1/nr  Partial  Derivative. 
f,Se;M»**t>  ,n  xipi  jtpil  Gy  insertion  xf 


AIR  CPT.C  If  1C  HL  AT 
(  I  Tea  I  /kq  Kel  ) 
2.41'  •''■I  It? 


CM  i  r.H,'  «/  .  f|)L»  3  Rq/P.J 


WATER  LAI  HEAT  VAP . 

i  I  T  c  a  1  /Kg* 

5 . 90251  DC 


UINlINUtD  ON  NLxT  PAGL 
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RU«  numBi  *«  .  wiMJ9iyuj.  mar  Ini  siMeaii  i  aii  n 

•  lART  tint;  lV-  1:20  P ' .  1  NHL  MlLkOril  IFl  iwUlOCY 

MA»T  Di.rt  V  May  JV/V  <  DAY  129  »  SAN  Nll'.0:.A5  TdAND,  CAl 

t'.i  nAUo  m  iiki  i  ilicai  i'ahapii  ieks  at  t»  «  me  iers , 


PRIM  DATt  1 1  J  UN  1 98t 

DATA  'JAM  PI.  INC.  KATE  <  ALL  f  MANNE  L  S)  : 

DATA  AVERAGING  PERIOD:  30  Min 


air  li  nP 

WIND  SPEED 

Di  W  POINT 

ft  MH  SIRUL  . 

BAR . PRf S 

BU(  K  W  I  ft  MP 

AJR-WT  TEMP 

P.T-UIT  TEMP 

VIR-UT  TEMP 

V.POT-WT  TEMP 

O.'ifUl  tf-,1 

trie  ter  /  sei  ) 

(Cclsiuti 

(Kel  *M  2/3  > 

(Mt 1 1 ibar  ) 

(Celsi us ) 

( Kel v  xn ) 

( Kel uin  > 

(Kel v i n) 

(Kelvin) 

1 2 . 536 

l»)  .  02 

9 . 36 

NO  DATA 

1011  9V 

13.542 

-1 .006 

-0 .908 

0 .254 

0 .352 

Mi  It. hi 

;jm  it  mp 

VIR  .  IE  MP 

V.PUI . I E MP 

AHS  HUMID 

RE  L  HUMID. 

SPEC  HUMID. 

VAP .PREb  . 

S.VAP .PRES  . 

REF . INDEX 

t  Meter-y ) 

iCeUiutii 

( Lei •>  ius  ) 

(Celsius  > 

'Kq/m3> 

< Pert en  l  ) 

(Kq/Kg  ) 

(Millibars) 

(Mill ibars) 

(Kel . *M-2/3> 

1  -l .  i  0 

ir* .  6.34 

1  3 . 796 

13.894 

8  VII7F  -03 

HO  .50 

7 . 24VE-IJ3 

l 1 .744 

14.503 

NO  DATA 

B  H  *  Ai.RUlUNAMlI.  UA:  CU'  AT  IONS  hrtf.l  I)  ON  A  HO  VI  ESTIMATED  VAi  IIJS  A1  T  t  N  Mf  TFRfi  (fklEHF  E  T  AL,1970>: 


INI  I  RHe  D 
‘.•ABILITY 


FLUX  PAR AMF  IE  NS 

INF  E  RRf  D 

INFFRRi  D  ME  AN  VERT  ICAl 

( »-UP , -*DOWN ) 

SGALINL  PARAMETERS 

VELOCITY  COVARIANCE 

MISCELLANEOUS 

»  wAD -«  i«.HAkI»..llN  NUMBER 
«  «  •  j  i  at)  I  ** ,  Unstable) 

-0.1125  Af  CMH 

GLUME  TRIG  MEAN  HP  1GHI 
■  Meter >  GrlH*  ( 71  *Z2M/2 


Z/L  AT  Gn.l 
-0  .0  L' 

/  u  A  I  1 0  ME1FR3 
-ft  .  034 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-4.12DE  02 


M(JMi  NTtlfl  fi  UA 
(Nt/m2> 

-J  .  V.Jt  -  (i  1 

HUMIDITY  FLUX 
(Kg/sec  n?j 
4 . DTE  05 

L  AT.  HEAT  RUX 
( Wa  t  Is/nl1 ) 

9.93F  tl 

SEN.  HE  AT  f  I  UA 
OJat  t6/rt2) 

1 . 37E  0 1 

SKY  AND  SOLAR  HEAT  FtUX 
UM  Its/ml?) 

1.46E  01 

TOTAL  HEAT  BUDGET  FlUX 
(Wat  t’i/n'J) 

1  .  28E  0.? 


FRICTION  Vi  1  OCITY 
3  9fc5l  -0  1 

M  AI  INL  1  PEC  .  HUMID  . 

<  hq/Kg  > 

'U.045I  05 

SEAL  I NO  HUT  TEMP . 

<  Ky*  Ivin  ) 

-2  7821  02 

RUJCHMfS  LENGTH 
(Meter  ■>) 

2  .  1 721  -  0  4 

DRAG  CUEF.AT  10  ME fUj 
<D  i  mensi on  less > 

1  344F  03 


WITH  LONC .  VI  LOG  ITT 
( Me  1 en?/ser  2 ) 

-1  .572E  -  01 

WITH  ADS.  HUMIDITY 
(Meter  kg/ser  n3) 

4 . D16E-05 

WITH  PUT  ,  TEMPERATURE 
(Meter  Kel . /set ) 

1  .  1  IMF -02 


AIR  DENSITY 
(Kq/*3 ) 

1 . 2286 

AIR  SPECIFIC  HEAT 
( ITcdl . /Kq  Kel . ) 

2  4157E  02 

WATER  LAT.HEAT  VAP . 
UTf  *1  .  /Kg  ) 

5.9G22F  05 

VAP  PRES. AT  UT  LI VEl 
(Mill  ibar > 

15.507 

ABS. HUMID .AT  UT  LF VEL 
<  Kq/w3) 

1  172E-02 

EAR. PRES. AT  UT  LEVEL 
(Mi  1 1 ibar ) 

1  1)13.  IV 


E<OUt  N  PA1  10 
(no  unit’.) 
0.138 


Mt  Ml. UR  EM.  NT  ERROR  ANALYSIS  OF  PARA*.-  TFRS  IISTED  IN  PI"  kl.'F  n  T  Me  AN  ERROR  A'.  COMPUTED  FROM  CONSTITUENT  m;aSUREMENT  ACCURACIES. 

Hip  ROW  ART  PRUT  TEE  FRRUR  VALUES  AND  KOTIOM  HOW  ARf  I  Ul  K  Al  HUDYNAM  J  C  ERROR  VAl  UF  S .  All  VAI  Uf-  S  ARE  APPROXIMATE  AND  ARE  "♦or-": 


GRAD . RICH 

1/ L 

MUMl  NTUM 

L'r .HLAT 

Sf  N  .  HF  A  1 

SkY  RAD 

I  U  T  Al  HE  A  I 

pnji  n 

FR  li  T  ION 

SLi  .SPEC 

Sul  .Pul 

ROUGH. 

DRAG 

NO. AT  GMH 

AT  1  Jrt 

F  LUX 

FI.UX 

FI  1 1  x 

F  l  UX 

f  L  LI  X 

RATIO 

VLl  Lit.  I  rr 

HUMIDITY 

1EHP  . 

IENG1H 

COE  F 

1  0  Vi 

1077. 

837. 

1  47;/ 

02X 

10X 

i  r/x 

2  •'  9  X 

4  T  X 

T  06X 

4 1  X 

61  X 

83X 

1  USX 

ib5X 

<6% 

42X 

1  1  3X 

1  OX 

3*- X 

1 55X 

2.3'*. 

65  X 

1  36% 

4  3X 

4  07. 

CONTINJ:  l>  i«E!  OW 


RUN  NUMBER; 
START  1 1  Mf  : 
START  DATE: 


7VU50V|9(H: 

19:  l  :  PI)  PS  | 

9  May  1979  ( DAT  1?9> 


MAKING  SOKE  A'  i  l  AH* 

NR L  MlCRllnE.  TCOHOi.CGr 
SAN  NtCUiAG  IS:  AND,  CAi 


PRIM  DATT:  11  JUN  1900 

CA1A  S.Anl'l  1NG  HA  1 E  (AIL  (HANNELS):  6/Min 
DATA  AVERAGING  PERIOD.  3C  Min 


GOrtPfiMir  IRfiEUE  AND  Mil  K  AE  RHDYNAMIC  D»  R  I  V>  D  PAR  AMI  T  H  w  VALUE  UFIGHIED  AS  A  E  IlNC  1  1  ON  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  I  Ml  LOJfR  t  IMIT  OT  TH'  CORRF  LiPllNi)  I NG  Mi  AG  LIRE  ME  N I  Uc(.f  R  TA  f  NlY  INDICATED  IN  (  1: 

FLUX  PARAMETERS 

MA»  II  III  <  * -UP  , -=D'.IWN  >  SLAI  INC.  PARAMETERS 


i.hAD  .  k  1 1  iIakO.um  rJii-iPl  R 

•  •  •  I  IlM^tdttU'  » 

•  I.  .1/15  M-  *  .  l  A I  GMH 

. . .  IK  li.  mi  ,.N  Ul  I '.hi 

•  ri.?Ti*r  >  I.'tti  .  /  I  »  /.'  M  . 


L.  ».l  on. I 


l.  f.  I  I  11  Ml.  1IR-, 


'10  I  f«  Jn  mm l.1  i  e  NG  IH 
'  me  •  er  '•  > 


Mllnl  N  I  UM  F  L  IJX 

(N I /m2> 

461.  (11  ln.lt  02  1 

F.MM  I  Dl  I  Y  f  I  tlx 
(Kg  •  set  m2  > 

4  .  TIM  0T.  I  El.  Ill  'INI 

L  A I  .  Mi  A  I  f  l  1 1  x 
<U- »!•  /m3> 

1  A  01  (12  I  2  .  I*t  •  HI  I 

f.:  n  H.  AT  Fi.UX 
( ion  t  i  •  .'m2 ; 

1  271  (i  l  I .(  .  OE  M  l  I 

SE  Y  AND  su:  AR  EH  AT  It  II* 
t  Wh  t  t  ■.  /n2  < 

I  .  4Ai.  0  1  I  2. 01.  «l)  I  I 

TIM  AL  li»  »>1  BUDGE  T  El  Ux 
(  U-<  t  t«t/m.‘  • 

1  .2.1  (i 2  13  01  *0  1  I 

I  AW1  N  WAT  ill 
i nc  cm  mi 
0  .  I  TO  Ul  'lit  | 


l  kU.I  TUN  V.  i  02  MY 
(Meter  -./set  > 

4  429i  -01  tn.CE  -021 

’  t  Al  IH,  SPf  I  HUMID 
<  h  g  /  c  q  i 

v  SMI  O'.  13  31  UT.  I 

S  Al  If*.'.  PUT  TEMP. 

•  K«»l  V  J  li  1 

2  L'l.r.  -(.  •  12  or  021 

RlIJi.-HNE  !jS  ItMGlH 
■  Meter  s  ) 

3  634f  1-4  in.  Ilf  -O’.  1 

US  AG  (.01  E  A 1  11  hi  T|.W 
(Hrici  -.  > 

l.cVoi  -ut  I  <  01  0  4  1 


i)  1 1  f  t  RF  N(  E  Hi  IWlEN  THE  PRUT  II  E  ANi)  BUj  K  Al  RUPYNmMI?..  riklVFO  PARAM-  MR  VAI  HE  S  AS  COMPUTE  D  VTA  THi  STANDARD  OF  V I  AT  TON  FROM  EITHER  THL 
AHi'/'  Wf  M.filfD  f'.UMPOMlF  VAI  HE  HR  mf  Ai.lIRF  M:  NT  I  INI  I  H  T  A  I  J  y  VAl  III  (  K>H  i  CM  I  V»  R  APSHIUTF  VAL IJF  TS  IARGER).  ALL  VALUES  ARE 
ITSTIP  f N  Pt.fil.FNT  DlfFtRfNlE  AND  ARE  “•or  " 


I. RAP  RICH  7/1. 
NO. AT  I  .Mi  I  Al  1  DM 


hu  m*  n  r  iim 
1 1  ux 


A 1  .  H.  A  T 
I  I  Ilk 


RAD 
l  Ox 


I  U  T  At  Hi  AT  t*OWt  N 
Till*  HA  IT  L> 


E  R  TCT ION  SLl  SPF  C  SCI  POT 
VFtOCITY  HUMIDITY  TEMP 


ROUGH . 
I ENGTH 


DRAG 

t  ocr  . 


4 1  x  m  1 1  /. 


/< 


ox 


IX  B7.  15X  IPX 


SOX  34X 


End  uF  data  run 
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MARINE  SURFACE  LAYER  HICRONt Tfc  ORO!  OCICAl  £XPE  R  IML'N  T 


NAV  AL  RF'.F  ARCH  l  ABORAT  OR  If 
ATMOSPHERIC  PHYSICS  BRANCH 
MARINE  ATMOSPHERIC  tffGFMU.H  ST A f  TON 
SAN  NICOLAS  IStANt),  CALIFORNIA 

»  *  »  *  nICROMf  TEOROl  liCICuL  DA  1 A  *  *  *  * 


RUN  NUMBER ; 

7905091 93C 

PRINT  DAT! : 

1  l  JUN  lVtJl- 

START  TIME: 

19:31:40  PSf 

DATA  SAMPLING  RAIF.  'ALL  (HuNNiiS).  t.-rtir, 

END  TIMF: 

20;  1:50  PST 

DATA  AVERAGING  PERIOD:  3f 

M  ■  n 

START  L'AIC  : 

9  May  197V 

(DAY  127) 

ni’mF  NCI  A  HIRE 

1  -  L»P  PE  R  iFVLI  ,  2‘iruLw  .  FUF.l 

« 

ANA!  OC  CHANNEL  RAW  DATA 

AVER AC F  VDC) 

No  ,  00 

No  .01 

No  .  02 

Nc  .  03 

Nc  .  04 

Nc  05 

Nc  .  UN¬ 

N  c  .  0  7  N  .  C  .* 

NC  l  ’ 

VOLT . Re  F . A 

TFMP.STRUC. 

TEMP, STRUC. 

2  DF.W  POINT  1 

Dr  W  PU1N12 

WIND  SPL cDl 

WIND  SPT1  D2 

BAR .PRFS.?  GKf  RAD 

WIND  r-.P 

6.205 

0 .000 

0  .(101 

4.954 

5.031 

5 . 832 

5 . 53V 

4 . 756  -0.105 

5  i/i 

No  .  1  i) 

Na  .  1 1 

No .  12 

No  .  13 

No  .  14 

No  .  IS 

No-16 

No  .  17 

BULK  UT  T  r  HP 

AC  FKFQUrNLY  AC  VO;  TACe 

MANtlA!  FLAG 

ZERO  RFC  . 

SPARE  A 

SPAR!  E* 

VO;  T  ,  Rt  f  .  cf 

3 . 8B4 

3 . 6H4 

2 .  535 

0.001 

0  .  J  3  1 

0-301 

j  j  a  i 

h  ■  2  35 

* 

DIGITAL  CHANNEL  RAW  DATA 

(AVt-RACt  ) 

ESCARPMENT  DATA,  ETEl.0  LA 

I BRAT! ON  AND 

WIND  SPEED  ESCARPh*  NT  CO.vRtCl  1  uM- • 

No  .  1 

No  .2 

UPWIND  NT  AH 

UPWIND  1  AND 

DPI r  LAL 

LV  -1  l  f.L 

UlM-i'AL  W5UU 

u  • ..  i  r. 

ATR  TEMP  .  1 

AIR  TEMP. 2 

Hr ICHT/lENGTH 

PAIH<  Meter s  > 

(Volts) 

<Vv 1 t*j 

(Volts'  'L'ceif  i 

1  t'c  c  «  f  , 

1411  124585 

1421  125732 

U  .  1 33 

-.8 

-  a . 3  du 

3  .  050 

J.. M3  J  (v;,1 

j  *  ■’  ' 

K 

SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATE  D  INTO  EHG  INFER  INC-  UNI  IS 

MANUAL  FLAG 

ERROR  ("HUNT 

DATA  BASE 

VOl  T  .  RF  F  .  Dt  V 

VUI  1  RFI  .DEV 

if  KO  Rf  T  .  DLV 

AG  VOI  1  .FI  UX 

Af  f  FlW  1  i  Ha  All;  VM.IhI.I 

Ai  FRCGldtiV 

<Nc . scans  > 

(Nc .scan^) 

(No  .  ans > 

A< No  .  )  .  OOf.V) 

B<Nc . > . CC5V ) 

(No .  )  .  UC2V) 

(Nc . >5V ) 

<  Nc  .  > 1 H7 )  (VAC, 

t  l!  • 

0 

l) 

IR0 

0 

0 

0 

J 

J  1  1 5  .  G 

••V  68 

• 

OBSERVED  MICROME TEOROI  OC 

ICAI  PARAMETERS  (INCLUDING 

THr  ABOVE.  CAl 

AND  ESCARPMENT  CORRECTIONS)  TRANS:  ATtD  IMu  LNClN:' 

K  in'.  1  In  i  15 

AIR  TFMP.l 

WIND  SPEED! 

DC U  POlNlI 

TEMP .STRUC . 1 

WIND  DIM 

BAR . PRES  i 

5K  t  RhD.  BUN  U1  TFMP 

nl  An  A,!.  Umi 

(Celsius ) 

(Meter /sec ) 

(Celsius) 

(Kel . xh-?/3> 

<  Deq .True) 

(Mill ibar  > 

iWat  t/n?/  (Cel  -.u-  » 

(Helvin' 

1 2 . 458 

11.32 

9 . 27 

NO  DATA 

319.1 

1011 .17 

1.4LC  11  13.529 

2E>5  e'u. 

AIR  TEMP. 2 

WIND  SPtfc 02 

DEW  POINT 2 

TFM*-  .STRUC.  2 

TIDr  TA»«LE 

BAR  PRES.? 

(Cel  si  us ) 

(Meter/ser  > 

(Cels i j  i) 

(Kel . *M-2/3> 

(Meter  /.Si) 

(Millibar > 

12.573 

10.4? 

9 . 36 

NO  DATA 

0.73 

1012.27 

« 

CALCUI  ATED  MICROMETEOROLOGICAL  PARAMETERS: 

HEIGHT,  Z1 

POT . TEMP  .  1 

VTR . TEMP . 1 

V  .  PflT  .  TEMP  .  1 

ABS. HUMID. 1 

REL  .  HUM  T  0  1 

SPEC. HUMID. 1 

VAP  PFI  S  .  1  S-  VAr*  .  f  Pf  U  .  \ 

KIT  INDEX  1 

<  He  t  er  s ) 

(Celsius) 

(Celsius) 

<  Celsi »s ) 

<  Kq/n3 ) 

(Percent ) 

(Kq/Kg) 

*  Mi  i  ii  t*ar  )  irij  1  1  iba?  ) 

(Kel  km  " ' *  1 

IR  .  35 

12.638 

13.710 

13.890 

8 . 848C-03 

BL  .8? 

7.2H5L -03 

M.66  3  14  4T' 

NO  DATA 

HEIGHT,  72 

POT. TFMP .2 

VIR  .  TF  HP  .2 

V .PUT . TFMP .2 

ASS.UliMlD.? 

REL  .E.UMID  .2 

SPEC. HUM  ID. 2 

VAP  .  PRF  S  .  2  S  .  VAP  .  1  i(l  S  .  2 

Rtf  .IN  ax 

(Meters) 

(Celsius) 

(Celsius) 

(Telsius) 

<  k  q  /r>3  ) 

(Percent ) 

(Kq/Kg  i 

<  Mi  1 1 1  Ear >  (Millibar  > 

(Kel  *M-?/3) 

9.20 

12.663 

1 3 . 333 

1  3.9»3 

8.V0  =  <E-03 

HI)  .  78 

7 . 25 OF  -  03 

11.747  14.14? 

U  DAI  A 

*  CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7V0509I 930 
jv. 3! ; 40  PST 
?  May  177V  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMF  IFUROl  OGY 
SAN  NICOLAS  151  AND,  CAL 


PRINT  DATE:  11  JUN  lVBG 

TATA  SAMPLING  RATE  (ALL  CHANNELS':  6/Min 
DATA  AVERAGING  PERIOD:  3C  rtm 
NOMENCLATURE :  1-UPPER  l.EVM. ,  2-1  OtoER  i  E  V!  4. 


*  PROFILE  CALCUI  ATIONS  BASED  ON  AFtQVF  OBSFRVFD  AND  CALCUIATFD  VAi  UF  S  ( BUSINGFR  ,  1 973  >  . 


ST  AMI  ITT 


FLUX  PARAMETERS 
(♦-UP,-»DQUN> 


SCALING  PARANt  1 ERS 


PROFILE  SLOPES 

PARTIAL  DERIVATIVES  (  ♦ -=  INCR  .  WI  TH  WEIGH! 


C.RAD,  RICHARDSON  NUMB!  R 
(♦-Stable,-- Unstable) 

-  a . 009  AT  CHH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=(ZI*Z?> \/? 
12.7? 

7/L  A 1  GMH 

0 .012 

Z/L  AT  10  MF  TCRS 
-0  .  010 

Z/L  AT  Z1 
-0.017 

Z/L  AT  Z2 
O  .  009 

MON IN-OBUKHOV  LENGTH 
(Meters) 

-1 , 049E  03 


MUSI  NIUM  F  LUX 
(Nt /«?) 

-3.64r-0l 

WM ID!  IY  FLUX 
<Kq/sec  m3) 

4  .  TDF-05 

LA T.  HEAT  FLUX 
(Wat  ts/«2) 

I  .  ONI  02 

SF  N.  HEAT  F>  I IX 
(Wat  t«./«2> 

136E  01 

SKY  AND  SOLAR  HEAT  FLUX 
(Watt  »/*:?> 

J.46E  0) 

TOIAL  HEAT  BUDGF T  FLUX 
(Watt  s/m?  > 

1 . 34E  03 


FRICTION  VELOCITY 
(Meters/sec ) 

5.441F  -Oi 

SCALING  SPEC. HOMO. 
(Kq/Kg ) 

6 . 43 IF.- 05 


SCALING  PO! .  TEMP . 
(Ke l u  in  ) 

2011E-03 


ROUGHNESS  IFNCTH 
(Me  ter  s) 

6. J77E-04 


DRAG  GOFF.  AT  10  Mf TERS 
(Diwensionle  r, ) 

.'.vibt  o.» 


GFNFRAL  FORM : DN/DZ2 
I  ( N 1 -N?  >1/(1  n(Zl/72>« 
CZ1 *22) 1 /Si 

N- WIND  OFF  I D  <  M/sec  ) 
Z=MEICHT  (Meters) 
DWS/DZ=  1  .  30F-01 


N - SP  E  T . HUM  1 D I T  Y  (Kg/Kq> 
Z-HMGMT  (Meier*.) 
DSH/DZ*  -8.92r-06 


N-POT  .  TEMP . (Kelvin) 
7-HHGHT  (Meter-,) 
DPT/!)?*  -2.79C-03 


GENERA!  c  ORM  :  N  Si  OP!  = 

(  (l  nZl  -  PS1  )-<  I  nZ2-P.il  '  J  / 
l  M  -  N?  ] 

N --  WIND  SPEED  >  M  i  .-i  > 

Z  =  Hi!  I GH  l  (  M  >  Ve?  t  Mil1. 
PS1=PM! 

WS  SLCPL  7  3*.!  -i,t 

N  =  SPEi'  .  HUM  I  D I  '  \  'Kq/Kg  ' 
Z=HF  I  GHT  i  M  *  V.-r  t  A»i*- 
PSI-PSt.’ 

T.H  ‘‘il.OPF  -  8. 4  nr  o  T 

N-FOT  .  1 1  M  J  .  'Kelvin  > 

7  -  HL  ir.liT  i  M  •  Vert  All 
T SI  ‘PS  I? 

MR  '..I  UPE-  iS'-t  IM 

N-LnTEM  .STRUr  >  K  *  M  2 .  3  > 
/.-  HF  H  Ml  <M>  Vert  At  .  • 

PS  I  *NONi 

CT2  SLHt*t  =  N0  DATA 


PS  It  AT  71* 
P3T 1  AT  72= 
PSI2  AT  71- 
PSI2  AT  72= 


0  .  060  R 1 6 
0,031612 
0 . 037211 
0.017169 


BCIWFN  RAT  IU 
(no  units) 

0  .  12H 


«  GFNFRAL  CONSTANTS: 


MiSCELL  ANI  OU'i 


VON  K ARMAN 

GRAVITATION 

PROFILE 

PRI1FT1  E 

BULK 

BULK 

CONSTANT 

ACCELERATION 

TUR . PRANDTL 

TUR .SCHMIDT 

St  N  HFAT 

MOISTURE 

(Ho  units) 

(M/attc  2) 

NHHBFR 

NUMBER 

TRAN5F  .  CfiF  F  . 

TRANSF  .  COEF 

0.4 

9 . 795V 

0.74 

0.74 

C . 92F-03 

t  32E-03 

AIR  DENSITY 
(  K  q  /m.I  ) 

1 . 2285 


»  GF  NERAL  NOTF'i: 

Accuracy  Imitation  enceeried  for  neasureMent  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SPH  IF  1C  HE  AT 
(ITcal./Kq  Kel  .  > 
3.41S/.I  02 


SHI  -SM2-  ♦/-  . 0BF  -3  Kq/Kq . 


WATER  LAI  H£AT  VHP 
(Ileal  /K  q  ) 

5.9(lf4E  1*5 


CONTINUED  ON  NT  XT  PACf 
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RUN  NUMBER 
START  I l ME 
START  DATF 


7905091930 
19  ;  31  :4ft  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  hlCKOMETEnRQLOCY 
SAN  NICOiAS  I  Si  AND ,  CAl 


PRINT  DATE.  11  JUN  1981 

DATA  CAMP i  INS  RATE  (ALL  CHANNELS):  fc/Hin 
DATA  AVERAGING  PERIOD:  3C  Min 


*  ESTIMATED  MICR ©METEOROLOGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TFMP. 
<C*i*»  u*> 
12.559 


WIND  SPEED  DEW  POINT 
(Met *r/sec)  (Celaiua) 
10.52  9.35 


TFMP .STRUC. 
(Kel . *M-2/3; 
NO  DATA 


BAR .PRFS. 
(Millibar  1 
1012.18 


BUI  K  NT  TEMP 
(Celsius) 

1 3 . 529 


AIR-WT  TEMP 

(Kelvin) 

-0.969 


POT-WT  TEMP 

(Kelvin) 

-0.871 


VIR-WT  TEMP 
(Kelvin) 
0.289 


V.POT-Uf  TEMP 
(Kelvin ) 

0 . 387 


HE IGHT 
(Meters) 
10  .  DU 


PUT .TFMP 

VIR  .  1FMP  . 

V. POT. TEMP. 

ABS  HUMID. 

REL , HUM  ID. 

CPF C. HUMID. 

VAP .PRES  . 

S.VAP  PRES . 

REF . INDEX 

(CfUliit) 

(Crlsiui) 

( Tel ai u%  > 

( Kg/n3 ) 

(Percent ) 

(Kg/Kg) 

(Mill ibar  a ) 

(Mil libars) 

(Kel • kM-?. 

12.657 

13.818 

13.916 

8 . 901E-03 

83.79 

7 . 244E- 03 

11.737 

1 4 . 527 

NO  DATA 

»  BUt  K  AERODYNAMIC  CA1CUIATIQNS  BASED  ON  ABOUT  ESTIMATED  VAt  UFS  AT  TEN  METERS  (FRIEHF  ET  AL,1978): 


INFFRRFD 

STABILITY 


GRAD. R ILHARDSON  NUMBER 
(t-Stable,  -Unstable) 

-  0 . 026  AT  GKH 

GEOMETRIC  MEAN  HEIGHT 
(Meter  >  CMH=<Zl»Z2)l/2 
12.99 

Z/L  AT  GMH 
-0 . 1)33 

7/L  AT  10  METERS 

-  0 . 025 

MON  IN -OBUKHOV  LENGTH 
(Meters) 

-3926E  0? 


FI  UX  PARAMETERS 
<  *=UP  ,  -  “DOWN ) 


MOMfNrUN  FLUX 
(N  t /m2> 

-1 .8CE-01 

HUMIDITY  FLUX 
(Kg/sec  «2) 

3.91E-  05 

LAT.HEAT  FLUX 
(Wat  t9/«2> 

9.65E  01 

SEN.  HEAT  FLUX 
(Wat  ts/«2> 

1 . 30F  01 

SKY  AND  SOLAR  HEAT  FLUi 
(Uatts/ri2) 

1  46E  01 

TOTAL  HEAT  BUDGET  FlhX 
<Watt*»/«2> 

1.24E  02 


INFFRRI D 

SCAf  INC  PARANE  TERS 


FKICTIOH  VELOCITY 
(Meters/sec  > 

3.830E-01 

SCALING  SPF.C.HUMID. 
(Kq/Xg) 

-fl  .298F.  -05 

SCAI  INC  POT  .TEMP  . 
(Kelvin) 

-2.7251  -0? 

ROUGHNESS  LENGTH 
(Meter*) 

1 . 925E-04 

DRAG  COEF.AT  10  MFTf RS 
(Dinensionless) 

1 . 325F-03 


INFERRED  MEAN  VERT  I CAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Meter?/sec2 ) 

-1 . 467E- 0 l 

WITH  ABS.  HUMIDITY 
(Meter  Kg/sec  m3) 
3.905E-05 

WITH  POT. TEMPERATURE 
( Meter  Kel . /sec  ) 

1 . 044E-02 


MISCELLANEOUS 


AIR  DENSITY 
( Kg/«3 > 

1 .2287 

AIR  SPECIFIC  HEAT 
( ITcal .  /Kq  Kel . > 

2,41 5<>L  02 

WA1ER  LAT.HEAT  VAP 
(ITcal .  /Kg  > 

5 . 902 1 F  05 

VAP.PRES.At  UT  LFVEL 
(Mi  1 1  ibar  ) 

15.496 

ABS. HUMID. AT  UT  LFVEL 
(Kg/n3) 

1  . 171E-02 

BAR  PRES. AT  UT  (  EVEL 
(Ml  1 1 ibar > 

1013.30 


BOWEN  RATIO 
(no  units) 
0.134 


*  M;  ASUREMFNT  ERROR  ANALYSIS  OF  PARAME TFRS  LISTE0  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  UUl  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  'tar-": 


GRAD .RICH. 
NO, AT  GMH 

Z/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HFAT 

FLUX 

SrN.HFAT 

FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
FLUX 

BOWEN 

RATIO 

FRICT ION 
VELOCITY 

SCu .SPEC 
HUMIDITY 

5CL.P0T ■ 
TEMP  . 

ROUGH . 
LENGTH 

DRAG 

COEF 

100% 

i  0  C  % 

78% 

144% 

76% 

10% 

t!4X 

221% 

39% 

1  C5% 

37% 

59% 

78% 

187% 

187% 

46% 

4?% 

115% 

10% 

35% 

158% 

23% 

65% 

138% 

4  3% 

40% 

CONTINUED  Bui  OU 


RUN  NUMBrR : 
START  TIME: 
START  DATE: 


7905091 93C 
19:31:40  PST 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOCY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1901 

DATA  SAMPLING  RATE  (ALL  LKANNLLS);  6/Mjn 
DATA  AVERAGING  PERIOD:  30  Min 


#  COMPOSITE  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMETFR  VALUE  WEIGHTED  AS  A  FUNCTION  OE  THE  ABOVE  RFCPtC T I  VC  MiASURFmENT  ERRORS 
WITH  THE  LOWER  LIMIT  OF  THr  CORRESPONDING  MEASUREMENT  UNCERTAINTY  INDICATED  IN  t  1 : 


STABILITY 


FLUX  PARAMETERS 

<  t=UP , -=DOWN >  SCALING  PARAMETERS 


(•RAD. RICHARDSON  NUMBER 
(  ^-Stable , --Unstable  ) 
-0.015  (0 . 02 J  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=(ZJ»Z2)l/2 
12,99 

Z/L  AT  GMH 
-0.020  10.02) 

Z/L  AT  10  METFRS 
-0.015  (0.021 

MON IN -OBUKHOV  LENGTH 
(Meter ») 

-6  638E  0? 


MOMENTUM  FLUX 
(Nt/«2) 

-2.4RE-01  (6.0E-G21 

HUMIDITY  FI  UX 
(Kg/sec  *2) 

3.99E-05  18. 0E-061 

LAT.HEAT  FlUK 
(Wat  »a/n2> 

9.87E  01  [7.0E+011 

SEN. HEAT  FLUX 
(Uatt«/«2> 

1 . 33E  01  C  3 . OF  * 0 G  1 

SKY  AND  SOLAR  HF AT  FLUX 
(Wat  t<s/n2) 

1  .  46E  01  (2. CEvfll 1 

TOTAL  HF AT  BUDGET  FLUX 
(Uatts/nP) 
t  .  2VF  02  1.3.  OF *01) 

BOUFN  RAI  TO 
(no  units) 

0.132  13.001 


FRICTION  VELOCITY 
( Meter i/s*c > 

4.427E-01  16 . 0E-021 

SCALING  SPFC. HUMID. 
(Kg/Kg> 

-7.5B4E-05  13.0F.-35l 

SCAI  ING  POT .TEMP . 
(Kelvin) 

-2.162E-02  12.0E-021 

ROUGHNESS  LENGTH 
( Meters) 

3.799E-04  16.0E-05I 

DRAG  COEF.AT  10  METERS 
( Meters  > 

l.79ftj-o3  14. OF- 04) 


*  DIFFERENCE  Bf  TWEEN  THE  PROFILE  AND  BUI  K  AFRODYNAMIC  DERIVED  PARAMt  If  R  VALUF  S  AS  COMPUTED  VIA  THE  ’■»  TAN  OAK  0  DEVin  f  I  O'*  .ROM  EITHER  .  m< 


ABOVE  WFIGHTFO  COMPOSITE  VALUE  OR  MFASURFMFNT  IJNCFRTAINTY  VAl  HE 
LISTED  IN  PERCFNT  DIFFERENCF  AND  ARF  "tor-": 

(WHICH  FVFR  ABSOLUTE  VALUE 

IS  l  AR r.FR  l 

.  ALL  VAl.  ur: 

>  ARE 

GRAD. RICH 

Z/L 

MOMENTUM 

LAT.HEAT 

SFN.HEAT 

SKY  RAD,  T 

OTAL  HEAT 

BOWEN 

FRICTION 

SCI . SPFC 

sr,.  .pot 

RU  JuH 

DRAi- 

NO. AT  GMH 

AT  10M 

FI  UX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VTLOtm 

KLihiDnr 

1)  mp  . 

1  F NG  i H 

f  m  i 

44% 

42% 

38% 

6% 

2% 

OX 

5% 

2% 

19% 

13% 

19% 

59% 

a  i  < 

•  END  OF  DATA  RUN 
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MARINE  SURFACE  LAYER  MICRON!!  UFURUl  OCICA:  EXPERIMFNT 


NAVAL  RESEARCH  I  ABORA1 UR  Y 
ATMOSPHERIC  PHYSICS  BRANCH 
ftARIftf  m1KC-5P»iER  fC  Rf-f.l  AR1  H  STmIION 
SAN  MLOi.AS  Hi!  AND ,  CAI1EQ3NTA 

«  »  «  «  ft RH l lot  IKUROl  Uf.IL  AL  DA  I A  *  *  *  * 


Kllft  Mill  if 

iftKT  i  inf 
l  f<-  Tin 

.  iart  i.'AU 


V/L'.CV.MUjL 
.■n  2:  i*  rn 

u  :ic  .  ic  Pt.r 
9  «  t/  197  *  \DAY  *  iiV  > 


PRINT  DA !L  1 i  JUN  1 980 

DATA  r-.»hPI  INC  k AT P  (ALL  CHANNELS):  6/Min 

DATA  AVERAGING  PERIOD:  20  Nm 

MlftLNC  •  Alllkt  .  1- UPPER  Ltvil  ,  2> LOWER  LEVEL 


AM.*  (Jl.  L II  Wit- 1  RAW  DA  I  A  iAV.;KrtGF  VDC  >  : 


i'*ij  •  I>i»  Ns.  IU 

Lilt  1  ;  .H  1!  HP  .  MiUii: .  1 

1.  .etc 

tic  .  02 

it  MP  .  si  rut; 

0  .  t-  fc  1 

tii  .  GJ 

. L  DLW  POINT  1 
<  .  *»v  i 

Ns.-  .  (i4 

Irl  W  POlNi 
S  •  041 

N.:  (-5 

WIND  M1  F|.  Dl 
%  .  S  1  7 

Nc  .  0/s 

WIND  GPEFD, 
f. .  27 1 

No  ,  0  7 

2  BAR . PRES . 2 
4.780 

No  .  08 

SKY  RAD. 
-0.105 

No  .  09 

WIND  DIR. 
4.987 

i<  j  .  i  j  n.»  .  n 

;  ul  AL  Ek‘u)|.  Ns  Y 

No  .  12 

At  Vi *;  TAG! 

2  .  bS7 

No.  1 3 

manual  Flag 
0.001 

N:«  .  1  4 

ZT  Rl)  Ri  E 

U  .  J  f  1 

•tg  .  IS 

SPARE  A 

3.331 

Ku  .  1  it 

5PA»F  P 
ll  .  J  J  1 

No  .  17 

VOLT.RFF . R 
h.  205 

Dn.ITAL  CHAftftl  L  :AU  DATA 

(A Vs  KAGE  ) : 

ESCAs’Phl  N 1  hi 

'.TA,  F  IE  i.O 

CAI. 

IBXATIUN  AND 

UiftD  Si'Ck'D 

ESCARPMENT  CORRECTIONS: 

H-j  1 

AIR  IL'ftt  .1  »,IP  ft  MM.2 

Mil  i  L'  4  "1  *r  ,J  ,4:-l  J2N2N4 

UPWIND  NEAR 

Ht  ICHI/l  ENGTH 

U  .  IU3 

UP WIND  1  A NO 
PAl  HsMetprs  > 
*j9 

DP  1  E  l.  AL 
(Voi  t-») 

-  o .  u « a 

DP2FCAL 

(Veits) 

-0  .  350 

WTBFCAI. 

(Veits) 

0.030 

US  ILL 
• Coeff . ) 

0  .  V92 

WS2EC 
(Coeff  .  ) 

0  .952 

!>  •' '*■  i'i  M  Hi  i.l  jf  is  iL  R  i  Nf,  PAM  Afti-  1 1;  h  •«  1  WANS' 

I.AT1D  INTO  ENGINEERING  UNITS: 

MrtftU).  r,  ,V.  1  ,(Ki|K  1  UUNI 

s  Ns:  .  -i(  .ill  .  •  •  ft.  .  bs  dti  > 

1  u 

data  ham 

1  Yd 

Vlil  |  .Rl  E  .DEV 
At  Nc  •  >  .  (il‘. SV  ) 

VOLT . Rr  1  . 
B <  ft  c .  > . 00 
3 

OF  V 
i.V  ) 

ZERO  RFF.DEV 
(No .  )  .  0( 2Vi 

J 

AC  VOLT. FI. 
<Nc . >5V> 

i) 

ux  ac  freq . flux 

(No  .  > IH? ) 

0 

AC  VOLTAGE. 

(  VAC  ) 

115.6 

AC  FREQUENCY 
(Hz) 

59 . 69 

tii)'..;>LL  <  MIlV./.i.  rLdrttL  iClltV  PAKAnE  1 ERG  (  INCl  Ui'INJ  THE  ABOVE  CAL.  AND  ESCARPMENT  CORRECTIONS)  TRANSl  ATED  INTO  ENGINEERING  UNITS: 


hU  l;  ..P  .  i 

WIND  :,Pi  e  Dl 

DEW  P  Til  it  II 

T  E  np  .  *.  muc .  1 

WIND  DIR  . 

BAR  PRFG. 1 

SKY  RAD. 

BUI  K  WT  ILMP 

MFAN  AIR  TEMP 

1  a  |  ) 

«  Metw -/r.ei  ) 

(*  i*l)i  i".  i 

(KoJ . 1M  2/i > 

t  Deg .True/ 

(mi  11 1 bar  ) 

(Wat Y/n2> 

(Celsius) 

(Kelvin) 

,v 

1  J  .  ()*. 

y .  ■*  7 

NO  l-ATA 

314.6 

1  J 1 1 . 54 

1  .  46E  (J  1 

13.530 

265. 62 8 

.‘i  i  k  ii,n.  .  : 

WIND  'il'irli 

[-III  PUIM.i 

TE  Mr  .  j!  R:  -c  .2 

TIDE  iHltiF 

BAR . PRFK  •  2 

( l.*-.-  i  •.  i  j-,  • 

(ni-t.  r/  i.Cf  ) 

>U*jsi  us  » 

(Kel . xM-2/3) 

•Meter  MSl ) 

(MilliUnr  > 

i .  OJA 

'/  •  0.5 

y  *  4j 

N!)  DATA 

0.72 

1612.64 

i.  |M  LSI  A  it  D 

ft\Ck*'r*LTt  ()aLLOv 

.  1LAL  1‘hHAME.IERS: 

rn_ ;  «;;-i  i ,  i  i 

PUT  .  TtrtlJ  .  l 

v.i  k  ihip  .  i 

V.Pill  .  TEMP  .  1  AHS.HUrtIB.l 

REL  HUMID. 1 

SPEC. HUMID. 1 

VAP -PRES. 1 

S.VAP .PRES. 1 

REF. INDEX  1 

•  Met  •n-*-  * 

( Gels) vu) 

(feJ  mmis) 

(Gelsivs)  <Kq/r3) 

< Percent  ) 

(  K  fj  /  E.  q  ) 

i Mi  1 1 ibar ) 

(Mi  l  1  ibar ) 

<  Kel  .  nM-2/3 ) 

i .) .  35 

» 2 . 5!<  / 

1  5  66 9 

13.849  8.9MI-03 

8 1  . 7? 

7.255F -03 

1 1 .748 

14 .376 

NO  DATA 

I.  1  111,  '  L 

.'Ul  .  TEMP  ,2 

V IK  .imp  .2 

V  .  PUT  .  1  •  MP  .  2  ABS  .  H' lit  ID  - 2 

Rf  l  :ii:rtlD.2 

•;PI-L’.HIrtl».2 

VmF  PRES. 2 

S  .  VAP  .  P  RES  .1* 

REF. INDEX  2 

i  ft  :  / 

s  L'el  -..3  V‘  ) 

sCel*i*»t») 

(Celsius)  ( K  q / n  3 ) 

(E’er  «.en  t  ) 

(Kq/Kq  ) 

( M  <  J I iDar ) 

(Millibar) 

(Kel . iM-2/3) 

. 

■  -  • . . 

.  ..V.i 

I3.fc.1i  U.950F.  -03 

81.37 

7  .  EflOE.  -  03 

1  1  .800 

14.503 

NO  DATA 

ti  •.  N..ru.i  k:  •  Vi) 

•  I  I  ir.w  .  ?*•  :  2 ;  t,  r  'i 
*, r*i.<  i  t’A i  \  :  v  ftrt/  1 77v  <  day  12V> 


MARINE  SURFACE:  LAYER 
N.<L  MlCROm  IFORO;  OCY 
SAN  NT  f.fJL  AS  ISIAnD,  CAI. 


PRINT  DATE:  11  JUN  1 98C 

DATA  SAMPLING  RATE.  (ALL  CHANNELS):  M/Min 
DATA  AVERAGING  PERIOD:  »P  Mir. 

NOiTEND  ATURE  :  1  UPPER  lEVEL,  2*1  i  >UFR  l  E  VEL 


pfcu;  it*!  la;  ci i  Hi  ions  KiS! 


siApii  x  r  i 


f)  ON  hHUVi  OBSERVED  ANe  CALCULATED  VAULTS  ( BUS  I  NGfc  R , J  973) : 

FLUX  PARAMfc  1 ' tt  't 

(  ♦  =Ui' ,  *  -DOWN )  SCALING  PARAMETERS  PART  iAl  DCklVATIVES 


PROFILE  Si  OPES 
( ♦= I NCR .WITH  HE1CHT) 


(.PhD  ill.  nARPTuN  NJMBrV 

i  » -s  i  >Ui  i  ,  -  -  i'll1) » ar>  le ) 

.  L)  .  i  A I  CpiH 

•  «  i  •«•*.-  ,,r  |.)4  iLHT 

*rt*i*T.  i  Ci.-i-  <  /.  i  */2 1 1  /2 


2/L  A I  UAH 
i.  .01'* 

Z/L  AT  |L  M  -  ff  RS 
-  0  .  ;i  i  4 

Z/L  Zi 
J  .  !■»  * 


111  IN  I  N  r»M)K  |  .i  jV  I  E  NG  I  H 
(Mo ter  ») 

-7  .  USE  (12 


MOrtt-NTUft  Fl.lIX 
(N«/ft2> 

-2 . bsf -fi l 

tiUAlDllY  FIUX 
(Rq/«.er  n2> 

3.bW>iE5 

la  I  .HEAT  FLUX 
(Wd  MS/n2 > 

9.51E  01 

SEN.  HEAT  FIUX 
(Udt  *s/«2> 

1.34F  01 

dk  Y  AND  SOLAR  HE  AT  FLUX 
( Ua  t  ts/«2) 

1 . 46E  01 

TOTAl  HF  AT  BUDGT  1  FLUX 
(Udits/ft2  > 

1 . 23E  fl.» 


FRICTION  VELOCITY 
(rtett-rs/iec  ) 

4.Bie»r  -oi 

r.CA(  ing  sp:  r; .  homd. 

( K  g  /  K  q  i 
h. 4V7E-05 


St  ALINE  PUT.  TEMP. 
(Kp  Ivin) 

- 2  237E -02 


ROUGHNESS  LENGTH 
(flpiprs) 

4 . 247E-0  4 


DRAG  COFF .  AT  10  ME TERS 
(I)  intension  le  .  U 
2.4471  in 


CtNlRAL  F  OkM  :  BN/'D7  = 
[INI  -N2> 1 /II  n< 71/72 )« 
<Z1«Z2>1 /2J 

N= WIND  GPEp  D  < M/ser. ) 
Z-HEIGHI  (fiPtprs) 
DWS/DT*  0.73F. -02 


N-SPEC .HOMIDI T  Y  (Kq/KQ> 
/HEIGHT  (Meters) 
D3H/D7=  -8.92E-06 


N=POT , TEMP . (Kelvin) 
Z-HFICHT  (Meters) 
DPT/DZ*  -3.0 7t_  -03 


CFNERAt  FORM :  ' N ' SLOPE  * 
t  <l_nZ1-PSI>-d  nZ2-PSJ  )  1  / 
TNI-N2J 

N-WIND  SPEED  » 

7  =HE J CH T  <M)  Vert. A* J 5 
PSI^PGI! 

US  SLOPE-  8.30E-01 

N=SPEC. HUMIDITY  <Kq/Kq) 
ZcHEIGHT  (M)  Ver  t . A» l % 
PSI^PSI? 

SH  SLOPE*  0.32E  03 

N-POT -TEMP , (Kelvin) 
/'HEIGHT  (M)  Vfr  t  .  Aus 
PS1*PSI2 

PTK  SLOPE*  -2  42F!  01 

N-LnTEMP  . STRUT .  <k  «M-2/3) 
Z  -  HF  I GHT  (M)  Vert.  Ans 
P  SI *NONt 

CT2  slope ' no  data 


PSII  A!  Y 

fr» 1 1  at 

I  .12  A I  Zi 
r»  I  2  AT  /:>. 


0. 0847  I  4 
>1 .  I44A21 
0 . 0  *jJ  1  9  fl 
II.0271AV 


pOULN  RATIO 
(no  unit*.) 
U.  (41 


GC  N-KAl 


MISCELLANEOUS 


,'ijN  y ARMAN 


I.RAVITA1  ION 
A i  CClI RAT  I ON 

•  n/ 2) 

7 , 7  V  Jf 


PROF  ILL 
IIM  pPANDTI 
MJMBF  R 
0 . 74 


PROF  1 1  F 
TUR . SCHMIDT 
NUMBER 
0 . 74 


BLI  K 

!•:  N  Ht  A  I 
TRAN'.F  CC1EE  . 
0 . 9 Pi  -03 


BULK 

MOIST  i  ME 
TWANSF .COtl  . 
1  .  3?i  -  0  3 


AIR  DENSITY 
( Kq/n.3  > 

T .2291 


OMRAL  NUlr-S: 

As  <  it.’  y  linit4tien  e*i  Etr  np^turenpr.l  of  PioElle  Slope  and/or  Partial  Derivative. 

Loft-tu  r«  i  i  ;»n  vci'i  «<Pil  by  insertion  of: 


AIR  SPECIFIC  HEAT 
(ITral ./Kq  Kel  ) 
2.4157E  02 


Vtl  iH.’  */-  trt.  -  1  Kq/KM 


WATER  L AT . HEAT  VAP 
(ITral  ./Kq) 

5.9U26E  05 


I, lift  T .  Mill  0  On  ft-  X  F  PAGE 
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RIM  NUMB;  K :  790S09?0l»b  MAR  1 NF  SURFACE  LAYER 

MARI  TIME!  20;  2;  0  Pif  NRL  MICRUrtETEUKGLOCY 

M  ART  DATE  :  May  1979  <OAY  129)  SAN  NICOLAS  ISt  AND,  CAL 


PRINT  I) A T £  .  11  JON  198C 

DATA  CAMPLING  RA1E  (ALL  LHANNF  L  S )  :  ‘./flin 
DATA  AVERAGING  PERIOD;  2B  Min 


tSlIrtnlr.D  rtti.RUtV  IkUMOLOGlCAI.  PARAMETERS  AT  I F.N  METERS: 


A  li( 

1 1  Mi'  . 

WIND  SPEED 

DEW  POINT 

TEMP .STRUC. 

BAR .PRFS. 

BULK  WT  TEMP 

AIR-UT  TEMP 

POT  - W 1  Tt  MP 

V I R -UT  TEMP 

V  POl-UT  TEMP 

del 

•i  1  i»M  ( 

(Meter /ser  ) 

(Celsius) 

(Kel . *M-?/3> 

(Millibar) 

(Celsius) 

(Kelvin  > 

(Kel v in  > 

(Kelvin  ) 

(Kel  vin  > 

12. 

512 

V.  93 

9.42 

NO  DATA 

1012.54 

13.530 

- 1  . 1‘  1  8 

-0  920 

0  246 

0 . 344 

h»:h 

HI 

Pn| . TF  MR . 

VIR.TEHP. 

V.PUI  .  1  trip  . 

ABS. HUM ID. 

RFL  HUMID. 

SPEC. HUMID. 

VAP  PRFS. 

S.VAP  PRES 

REF  .  INDEX 

(  ri  i  1 

«?r  s  1 

(Celsius ) 

(Celsius) 

(Celsius) 

(Kq/n3) 

(Percent ) 

(Kg/Kg  > 

(Millibar s ) 

< M » i i j  bar  s ) 

(Kel - »M-2/3> 

1  U  . 

Ml) 

12.610 

13.776 

13.874 

R.946F-03 

b  1 . 4 1 

7 . 277F.  -  0  3 

1  1  794 

14.488 

NO  DATA 

lull  K  AEhuD  YNAMXC  CALCUiATfONS  BASED  ON  A  BOLT  ESTIMATED  VAt  UtS  A I  TEN  METERS  (FRIEHE  ET  AL  ( 1978  >  : 


IN."  ►  RR»  D 
1. I ABiL IT Y 


i -PAD  .Kit  riAKBHON  NlttlBGfc 
«*  M-ihle,  -■  Unstable* 

». -OJa  AT  CriH 

ink  I R  If;  rtf  AN  HE  If. HI 
<  Merer;  GMrl- ( 71*Z2)  t/2 

1 2 . 97 

2/L  AT  GMrt 
-0 . 041 

Z/L  ill  10  MET F MS 
0 .032 

MON IN  -OBUKHOV  LENGTH 
(Meter  i ) 

-3. 160E  CP 


FLUX  PARAMETERS 
(+=UP ,-*DOUN) 


MOMENTUM  FLUX 
(Nt/n2> 

-1 .56E-C1 

HUMIDITY  El  UX 
(KQ/sec  nl‘  > 

3 . 6  TE  *-  0  5 

LAT.HEAT  FLUX 
(Uatts/«2> 

B.97E  01 

SIN.  HEAT  Ft  UX 
(Watts /«2> 

1 . 29F  01 

SKY  AND  SOLAR  HEAT  Ft  U 
(Wa  t t*/*2> 

1 . 46E  01 

TOTAL  HEAT  BUDGET  Ft  MX 
(Uatts/«2) 

1.1 7E  02 


INFERRED 

SCALINC  PARAMETERS 


FRICTION  VLJ.UC1  J  i 
( Me  t*sr  s/sec  > 

3.S59E-  01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-8. JDl£~0b 

SCAI  INC  POT  .  TEMP  . 

(Kelvin 

-? . 922E-02 

ROUGHNESS  LENGTH 
(Meters) 

1 .486C-04 

DRAG  COEF  .  AT  10  Mt  TFRS 
(Dinensionleas) 

1 .285E-03 


INF  ERR  f  D  MEAN  VER  I  I  CAL. 
VELOCITY  COVARIANCE 


UJ TH  LONG  .  Vf LOCI T  Y 
( He  t  e.-2/ser  2 ) 

-1 .766E  -01 

WITH  ABS.  HUMID] T Y 
(Meter  Kg/sec  m3 ) 
3.631E-05 

WITH  POT .TEMPERATURE 
(Meter  Kel . /sec ) 

1  .  040F-02 


MISCF  LI.ANFOUS 


AIR  DENSITY 
< K  g/n3 ) 

1 .2294 

AIR  SPfCIFIC  HEAT 
<  ITcj l . /Kg  Kel ■  > 
7.4157F  02 

WATER  LAT . HEAT  VAP . 
(ITcal ./Kg  > 

5.9U24F  05 

VAP .PRES. AT  WT  LEVT^ 
(Mill  ibar  ) 

15.503 

ABS. HUMID. AT  UT  LEVEL 
( Kg/n3) 

I . 172E-02 

BAR.  PRES.  AT  WT  I.F.VEL 
(Millibar) 

1013.74 


BOWEN  RATIO 
(no  units) 
0.144 


MEASUREMENT  EKRUst  ANA!  YSTS  Or  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 
TOP  ROW  ARC  PROFILE  ERROR  VALUES  AND  BOTTOM  ROW  ARfc  tiljl  K  AERODYNAMIC  ERROR  VALUES.  ALL  VALUES  ARF  APPROXIMATE  AND  ARE  •♦ar- 


GRAD. RICH. 
NO. AT  GHH 

Z/L 

AT  l‘JM 

momentum 

flux 

LAT  .HEAT 
FLUX 

SI  N.Ht  AT 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HEAT 
f  LUX 

BOWEN 

RATIO 

FRICTION 

VELOCITY 

SCL . SPEC 
HUMIDITY 

SCI  .POT  . 
TEhP  . 

ROJCH . 
LENGTH 

DRAC 

C  OEE 

l  022 

102% 

842 

1482 

772 

102 

1142 

2242 

422 

1062 

352 

622 

842 

1 8454 

iP4  2 

46>. 

4P2 

1122 

102 

352 

1552 

232 

652 

^  352 

4  *2 

402 

t.'uN  T  IN  Jr  D  Bti.OW 


RUN  NUMBER 
M  »*R  l  TJnf 
START  DATE 


“VubOV.’Cfif- 
2J ;  2:  0  PST 
V  May  197V  (DAY 


MARINE  SURF ACr  LAYER 
NRL  MICROMETECRULtGY 
SAN  NICOt  AS  I  SI  AND,  CA1 


PRINT  DATE:  11  .TUN  1900 

DATA  SAMPLING  RA1E  (AIL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  28  Min 


LOilf'CiSlTF  FRnFIlF.  AND  Din  K  Af  HUDtNAMIC  DE  R I W  D  PARAMF  Tf  K  VAl  ME  WEIGHT  F  D  AS  A  FUNCTION  OF  IMF  ABOVE  RESPECTIVE  ME  ASUREMf  NT  ERRORS 
WITH  THE  LOWER  LIMIT  Of  THE  CORRESPONDING  hi  ASUREMF N T  UNCERTAINTY  INDICATED  IN  I  J: 

FLUX  PARAME 1 F Vi 

S  T  A I  •  1 1  1 1  Y  ( t-UP  ,  --DOWN)  SCAI  INC  PARAMETERS 


CRAO.RK  HARDCON  NUMBER 

M.IMi  NTUM  FLUX 

F KlCI  ION  VlLUCITY 

.  »  ■  M.,nle  Hus  table) 

(Nt/rt,?> 

( Mete.-  ,/*.fc  > 

0  .  (til  it.  Oi’i  Al  GMT 

-7.1  jE  -1)1  16.  Of -1521 

4.HI.4C  Cl  f  6 . 0E  -02  J 

M  lifil  TRIE  Ml  hT  HI  1  GHl 

hHrtlDMY  FLUX 

MALI  NO  ’".PkC  .HUM  1  D. 

•  filter  •  GrtH- (7l»/7>l/7 

(Id/'ie.  «•?) 

( l>  q/Kg  > 

1 2 .  W 

3 . 1  t.F  -05  TO.  or.  H61 

7.61  |b- *b  (3.31-051 

2.1  AT  C;  ,11 

1  AT  .Hi- AT  El  llx 

SCAI  INC  PUT.  TEMP. 

1(1.37) 

(Wat  t  »./«?> 

(Kelvin) 

//I-  Al  t  >1  Mt  IF.  RS 

9.0V1  01  t  7  .  (J  E  ♦  0  t  J 

2.3 /6E  - 0 7  r:».CE  021 

-U  1/2(1  10.071 

SEN  .Hf  Al  FLU*, 

( W  .  t  ti./nJT) 

RO  PJHNFSS  LENGTH 
( Meter*-. ) 

NON  IN  OB' W  HI  IV  LENGTH 
(Meter-  i i 

1  I.'C  01  I3.0)«l0) 

7.615F-04  [6. OF -051 

-4.V00T  is-’ 

SKY  AM'  SOI  AR  HI  A 1  ElUX 
( Wa  i  »*./«?) 

1 . 46k  If.  1 .  01-  Hill 

1  OT AL  Hf  Al  BIIPCLT  FI  U< 
<W«*tt5/HP) 

1  .  I  Vi.  07  (  3.  or  401  1 

(  GUI  N  RAT  111 
(nc  Ilf.  its) 

U  .  1  43  in  .  no  J 

DRAG  COEF- AT  10  Ml  IERS 
(Meters  > 

t  .  **6Ui‘  -uj  (  4  CE  -  C4  1 

Dti.tPENi'  L«<  fW.LN  Til-  BRM;  Ml  AND  BUI  K  Al  RUDY  NAM  1C  DIBTViD  PAR  AMI-  Ikw  VAMI-U  AS  COIPIHlD  VIA  TH.  STANDARD  DEVIATION  FROM  EITHER  THE 
A-  •»(/»  tell. .HMD  I  ilnPOS  *  M  VAl  •  IF  i»R  Ml  Al  I IR  i  rtF  h  I  UNIFRIAIN1Y  VAl  III  (WHICH  I  VI  H  ABT  (II  UTF  VALUE  IS  I  ARC!  R  >  .  Al  L  VALUES  ARE 
i  i:l  MB  If  l  PfRi  fNT  DIEM  R,  ni;|  AND  Ah  F  "*or  “  ; 


r.Prtii .  R  ILH  . 

Mrin;  mTii.i 

(  AT  .  HE  A T 

S(N.  HI  Al 

T.kY  KAI). 

IOTA'  HI  At 

BOWL  N 

FR  M  UON 

s  i  spit 

SL'L  POT. 

ROUGH 

DRAG 

.IJ.Ai  I.MH 

.!»  flh 

1  1  UK 

F  1  UX 

F  LUX 

FI  UX 

f  l. IPX 

KAMO 

V»  i  nc.l  1  Y 

HI  Ml  PUT 

TEMP 

LENGTH 

t  OEF 

4  Vi 

474 

34  2 

32 

72 

0  2 

32 

12 

1  6X 

172 

172 

542 

372 

EnD  Of  OAiA  RUN 
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MARINE  SURFACE  LAYtr  mtckomF  It  ORUt  OCICAl  MtH  HIrtiM 


NAVAL  ki  '  -F  ARi  H  LAI-URATUR  f 
A  T  MUSPHi  k  JC  PHYSICS  RRAn:h 
MAR  INF  AT  hliSPH*  k  If.  Kl  SEARCH  STAllON 
SAN  NJtQ.AS  IS:  h-nu  ,  f  Al  I F  UK  N  J  A 


*  •  *  *  MU  k»>E  I L  C-MHI  (iGlL.'l  DA  I A  «  *  «« 


kUN  NUMBF K 
START  TIME 
END  TIM! 
START  DATE 


7905092030 
21  :  0:  0  PSf 
31  :27:50  PS1 
9  May  197?  (DAY  177) 


*  ANALOG  CHANNi  l  RAW  DATA  iAVtkAGF  VDC  I  : 


H.JNI  DAM  ii  JU»i  191' 

It. 'A  *  AM  i  INI.:  i<  A  i  E  1'mLL  I  HF6NI  1 
I  m ( A  AVI  •> A'/ LNu  I‘c»<U.I  ,  2 it  run 

r-ifitr  M  i  A  •  UM  .  i-llH'fl.’  Ll.Vvi  ,  L  - 


No.  Li 0 

Vfil  r .REF .A 
6.365 


NO  .  0  I  No.  6?  Nu.ul 

rFHF.bmULM  TFhP.';iRUC  L>  DEW  Pl.-ihll 


No.  10  No. 11  No.  13 

Dili  K  wr  TrflP  AC  FREQUENCY  AC  Vu.  TAGt 
3.919  3.054  2.V.3 


D  IGITAL  CHAN.sn  RAU  DA  f  A  (AUEkAGF  I  : 

No .  i  No.;: 

AIR  TEMU  .  1  Aik  TEMP. 3 
1411  I  241)85  1431  1  75?  47 


F  '.CARPMt  Nl  D«IA.  Fil  l1 

UPMim)  Nt  AW  i'I'WIm*  i  .-"t 
Hi  I  r.H  r  /u  ng  r  h  r-  a  t  h  •  a.*  » 
0.103 


(MEM  HUJ3FKL  EP  INC.  PAR  An.-  IfrRB  TkAN.-7_  ATCD  IMl)  tK'.'.lMMfi 


MANUAL  F  I  AG 
( No . scans  I 


ERROR  COUNT 
(No . scans) 


DATA  3*:.fc’ 
(No . scans > 
160 


Vlil  T  .  ii  r  r  .  in  V  VI  'I  I  .  k  f  F  i 
A ( No  .  >  .  o  C 5V  *  B  v  ri  >.  .  >  .  u  c  \ 


ObSFRVcD  MICROME  TLCIRQi  OG ICAL  PARAMETERS  (TNUUOiNG  TH*  ABOVE  C.Ai  .  ANC-  (  •. 


•  Nt  C-3»R»  T  IOmS  1 


AIR  Tt-MP.I 
(Olsus) 
17.40 0 

WIND  rlPE.FDl 
(Meter /sec ) 
11.27 

I/F.W  POINT) 
(Cel si  us) 

9 .  ;»a 

n  r>P  .  GIRUC.  1 
(Kel . Ah  2/3> 
NO  DATA 

G  i  M  i  K 

(P^y  If  tel 
5)5.  r> 

L»R  .  r  .<  1  £>  | 

ihllibar i 
lull  71 

lU-tt  rn.G 

1  4CE  -l  1 

t-i  •  ■  k  w  "i  lr 
Ufrlu  v  s  1 

1  3 . 5b3 

r.P  (•  :  r-M  h.  F 

2C5.677 

AIR  TEMP. 3 
(Celsius* 

U1ND  BPEF  D2 
(ileter/sec ) 
10.46 

D£  U  POINTS 
(Cel si  us) 

9 . 36 

TEMP  .  STkUC  .  2 
(Kel. «M -3/3  > 
NO  DATA 

T  1 1*2  IhH.  F 

1  Me  ter  i  i,.-l  * 

0 . 58 

P-.P  rwE'* .  ? 
''Kill  l  t'.»r  > 
1617 .3V 

CALCULATED 

MICROMETEUROLOCICAL  PARAMETERS : 

HEIGHT,  Zl 

(Meters) 

18.35 

POT  f-MP.l 
(Cels. os) 
12.583 

VIR  .  Tt  MP  .  1 
(Celsi os) 
13.66E 

V.PUT  .  TtriP  .  1 

(Celsius) 

13.346 

AH3 . HJnl D  .  1 
f  Kg/n3) 

8 . 86 1 E  -  0  3 

RLI  . HUMID  .  1 
(P*:r«  en  t  ) 

31  .  V 

STfC-HiInTD  1 
(K<|/K«|  ) 

7 . 7 1  1  l  -  V  3 

VA*'  .  PREB  .  1 
<  M  1  11  it. ar  ) 

1 1 . 678 

B  .  VAl-  .!’►£. !■. 
(M  ;  i  l  .La,-  > 

1  Kl'r  If-.'' 
11  eJ  .  >r.- 
NU  DATA 

HEIGHT,  22 
(Meters) 

9.20 

PUT.  TEMP  .2 

(Celsius) 

12.615 

VIR  .Ti-MP 
(Celsi us ) 

1 3 . 783 

V.POT . IFhP.2 
{Celsius) 

I  3 . 873 

A;*5  .  HUM  1  D  .  2 
(Kq/n 

8  VI0E  03 

in  1  .  HUM  Jii  .7 
(Percent » 

•i  1  .  J  J 

:.t»tc  HUMID  J 
( n  q  '  r  g  ■ 

7 . 24t l - H3 

VAP  rKI  S  . 

<  M 1  l  1  1 0  a  r  • 

1  1  747 

14  L  l-> 

.  Pll  Jn- 

*  CONTINUED  BElUW 


RUN  NUMBER: 

7905JV2 

030 

MARINE  SURFACE  LAYER 

START 

TIME: 

21  :  0; 

tt  PST 

NRL 

MICROMCTE  UROLOGY 

START 

DATE  : 

V  May 

1979  ( DAY  12V) 

HAN 

NILOIAS  I  SI  AND  , 

PRINT  D.'iTt:  li  JUft  1 93 6 

CAT  A  SaiiPL  lNf,  RAT  F  (Al.*.  LlV-NNl  l  S  >  :  t  Mm 

data  a v,  raging  period  l  <  mu. 

NONE  NT  1  A1URF  .  IM.-PPFk  liVtl  ,  _»L"U!lR  liVli 


*  PROFILE  CALCULATIONS  BASED  ON  A  HOVE  OBSERVED  AND  CAT  CJLATFD  VA:  Ul'S  (BUSINCt* , 1973 > : 


STAPH  IT Y 


FLUX  PARAMETERS 

PR Ol  ML  SlUf’lB 

(♦*UP,--DOUN> 

SCALING  PARAnfTl'RS 

PAR  T  I  Ai 

DER  I  VAT  IV..S 

>  ♦  -INCw  .WITH  HF  I  I..H 

GRAD  .  R  f  CHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.012  AT  CMH 

GFIWTRTC  NT- AN  HEIGHT 
(Mere.  )  ChH-( Zl  *72 >  I /? 
13.9? 

7/ L  AT  CMH 
-0.016 

Z/L  AT  16  Mi  TERS 
-0.012 

Z/L  AT  Zl 
3 . 022 

Z/L  AT  Z? 

-0.011 

MON  I N- OtUK HOV  I  FNGTH 
(Meter*  > 

-0 . I76E  03 


MUMFNTUrt  FLUX 
(Nt/n2) 

-3. 05E-01 

HUMIDITY  FLUX 
(Kg /sec  m3) 

3.97E-05 

LA T. HEAT  FLUX 
(Watt  s/«2 ) 

9.01F  g j 

&FN.HEA1  FI  I'X 
(Ua  t  tc/n2) 

1.33E  01 

SKY  AND  SOLAR  HEAT  Fl.UX 
(Wat  ts/«2 ) 

1 . 46E  0 1 

TOIAI  HEAT  PUDGT  T  FLUX 
(Ua  t  f*/«2> 

1.26E  02 


FkinriON  V.  LUC  ITT 
( Meter s/sec ) 

4 . 934E-01 

GCAL  INC  CPfC.HUMO 
( Kg/Kq  > 

-6.47AE-TI5 


SCAT  INC  pm  .  TEMP  . 
(Kel  vim 
-2.150E-0? 


ROUGHNESS  LENGTH 
(Meters) 

4 . 76  ?t  -  II  4 


DRAG  COLF  .  AT  10  MfcTLkS 
( I>  inensl  on  le  *  . ) 

2 . 30  01"  -11.* 


GENERA!  FORM:  PN/D7  - 
l  ( N 1  -  M2)  l/M.nm/73>« 
( Zl «Z2  > 1 /? ] 

N-WlND  iiPF.FD  l  M/s er  > 
Z*HtIGnI  (neter*) 
r-WS/DZ-  9.0UE-J2 


N-SPEC. HUMIDITY  <Kg/Kq) 
7-HHr,hT  (Meters) 

PSH /  D7-  -8  9?t  -U- 


N  -CUT  .  Tf  Ml*  .  f  Ke  1  ■-  \  ■■  1 
/-HEIGHT  (Hptw.. 

DP  T  /D7-  -.V96r  C.5 


GENERAL  FORM  :  '  N  S,.*lr5 1  - 
[  ■  t  »>ZI  -PS1  )-<lnZ2-P  1  •  1  • 
1 N 1  N3 ] 

N-  WIND  LI' t  E  L>  (  M/sc  c  ' 
Z-HF.ICHT  <M>  yprt.HUS 
t’S  1 :  PM  1 

U'3  Si.  GP  F  8-  02.  -PI 

N  -  'jPt*'.  -  HUM  1  DI  T  Y  i  h  i)  /*  g  ; 

1 HF  I  GHT  '  N  >  Vi  f  ♦  A « i  •  • 

1*  SI*  PS  12 

:-H  si  lIPE  U  3*. I  0.5 

N  -  POT  1 C  ni'  .  •  Ke  .  v  i  r.  1 
7'  HE  I  GUI  >M  )  Vert  An- 
I'Bl-r'Si. 

T’TK  '  UPC  2  5  H  w  \ 

N  =  1.0 T E n.  .ST Rill  1  >.  «M  J  '3> 
7-  hi  1  l.HT  >Mi  Vr-r  t  A 1  1  \. 

P  S I - NONi 

CT2  SLl’PF  *NQ  DATA 


PM  I  AT  Zl* 
PSTi  AT  Z? - 
PHI2  AT  Zl- 

PST2  AT  t?* 


f,  .676552 
0  .  -1401  42 
0 . 047654 
0 . 0244(10 


p! TUC N  RA1  IO 
(no  jnits) 
6.136 


«  GENERAL  tONSIANTS: 


M  I  SLEi  (  AN<  OUS 


VUN  HARMAN 
CONST ANT 
(No  units? 
0.4 


I, RAVI  TAT  TUN 
ACCEL  FRATION 
<>T/ser  2) 
9.7959 


PRUK1I  r 
TUS .PRANDTL 
NUMBER 
0  .‘»4 


PROF  II  E 
7 UR .SCHMIDT 
NUMT'C  R 
0 . 74 


BUI  K 

SEN  HF  AT 
TRAN  .F  .CUFF 
0  93E-03 


BULK 

M*l  15TURF 
TRANSF  .COEF  . 
1  .321.-03 


OF  NS  I  T  t 
■■  Kg/n  ( ) 

I  22  V  4 


•  U  NERAi  NOT l  • ; 

Accuracy  Imitation  nreeded  f  ot  neasur  e.ten  t  ol  Profile  Slope  and/or  Partial  Derivative, 
r.onpwtat  i  in  e«vLuteU  by  insertion  of: 


Aik  F.PF  1  ’fiC  MCA  I 
'ITral  mi  kel  ' 

4  1  VI  .1C 


SMI  -SH7*  ♦/  0HI  -J  Kq/Kq 


WnTER  LAI  .  Ml.  A  I  V«P 
t  I  1 1  a  1  .  /Ini  1 
5  •«.i.'6E  iG 


*  CONTINUED  ON  NI  Xf  PACE 
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RUh  NUMBER  ;  7905n92()3ll  MAK/Nf  SURF  AH  LAYER 

START  1 1  rtf  ;  21:  U:  BA*. I  NR  l  H ICKOML  TEl  JRCiLOCY 

START  DA F E  •  9  May  |7/V  (DAY  I2*>  SAn  NICGi  AS  ISlAND,  CAL 

»  ESTIMATED  rtICRUnfc  HOMO)  USUAL  PARAME  1 l  RS  H  TEN  METERS: 


PRINT  DATE  11  JUH  1V.1l 

Lh1.»  SAMPLING  HAIL  'ALl.  I  HANNi  t  S  * .  /,/p In, 
DATA  AVER  ACINI-  PERIOD:  2d  Hid 


air  temp. 

(Celsius) 
I?5t l 


WIND  SPF1  D  Dt  iJ  POINT 
( Meter /-.ei  >  (Celsius) 
10.56  V . 35 


Tf  nr  .STRUG 
<Kel  .  »M  2/  1) 
NO  DATA 


PAR  PRES. 
(Mill ibdr ) 
Ui  J2.  7] 


DU!  K  w  T  TLflr* 
I  He  1 s i as  > 

1 3 , 563 


AIR -WT  1 t nP 
(Kelvin) 

•  1  ,052 


PUT  Uff  U  Mr 
(Kelvin/ 

-0  95*1 


V  I R  -  J  I  T  t  Ml* 
'Kelvin* 

0  .  2L5 


y.pm-Wf  ie.m 

(Kfl v i n i 

U  3C3 


HE  l  cm 
<  he ter  s ) 
1  i) .  <KI 


PUT  .  lEiiP  . 

VlK.lntP. 

V .PUT . 11 np 

A  HS.  HUM  11). 

HE  l  .ViUMI  D  . 

SPEC  .EslJrtlD  , 

VE.P  PHIS 

5.  VAI*.  PRES.  WEF.lwbEX 

(Celsius) 

<  Ce  l  *»  i  v  s ) 

<(’e  1  si  ua  ) 

( kq/ri3 ) 

i  Ptrrcen  t  ) 

(Kg/Kq  ) 

(Ml  IJibifSi 

(Ml  i  1  lOdrsr  (Kt  ! . *M  2/3 

12.609 

1 3 .  y.»H 

1  3 . H66 

B.9t)4E-03 

ui  .  a 2 

7 . 2421  -  (i.l 

t  1  .  739 

14.407  Kli  DATA 

*  Bill  K  AERODYNAMIC  CA!  CUi  AT  IUN5  DAS.  0  ON  APil {ST(MAUD  VACUi  S  AT  ItH  Mr  ft  RS  (HfJEH  t  {I  AL,IV/«/ 


INFFRRt  D 

STAB I L I T  f 


OR  AD.  RICHARDSON  NllMBT  R 
(♦■-Stable,-  -IJnsiAele ' 
-0.0.3  AT  CMH 

(,E  UhF  1  R  TC  rtF  AN  HI  If.HT 
(Meter)  CMHa(Zl  *?2>  1  /2 
12,99 

2/L  AT  GMH 
-0 . 035 

2/L  AT  1 0  MEIERS 
-0.027 

MON IN -OBUKHOV  LENGTH 
(Meters ) 

-3.678E  0? 


f  t  ()K  PAR  AM)  ll  *5 
(  t*UP  ,  -sl/OUN) 


MOMENTUM  HO* 

( N  t  /  m2  t 

i .  h;*e  u  i 

W •Ml  Dl  I  Y  I  LUX 
<Kq/*»ec  «2 > 

3.  V'.E  05 

L AT  HP  AT  Fl  IIX 
(U»*  t*/n?> 

9.78E  01 

SIN.  HEAT  HU* 
(U-ttts/pi2) 

]  .41 .F  01 

SKY  AND  SlkAK  Hr' AT  E'LU. 
(We  r  ts/n’J  > 

I  46E  01 

T OTA!  HEAT  BUDGET  H  .iX 
(  Ua  t  t  •»/«"*  ) 

1.26E  02 


i  t*-  i  .<,<[  D 

St. AT  1N.J  PARAMI  r EPS 


ekictiom  velocity 

i  1‘ptfr sri  i 
3 . 0  45t  - 1 1 

-.rAI  lNt.  '  f*E  C  UGMT&  . 

(•*9  >9  ' 

-B.368E  05 

SCAT.  INI.  POT  .  TC  Mr  . 

( Ke  lvini 
2.9311  -02 

RO'JCrtNS'oC  LLNlIM 
<  Meter  ; ) 

1  .  V51F  (.4 

DRAT-  COIF  A 1  10  M-  TF.KS 
< D  j »ensi on les  > ) 

1  .  32*»t  G  5 


livfi  Rki  b  nf v.N  VfcW  I  I  LA) 

v.  <c:ir»  ro.-Av  jArv.'.f 


with  aiv.  v.  i  nr. r  1 t 
<  i  .e  m  2/* •  r  i‘ , 

1  4?8(  L.  l 

Ul  I  H  ABS  .  ItSfli  D1  IT 
(Meter  Kq/s».'  n.5> 
J.V56E  - 05 

WITH  PO 1  .  TEMPI  PA  TORE 
' rtetrr  Kel./sfcL) 

1 . 12VE  -0? 


Ml  Slit  Lt.ANEOJj 


Aik  DcNS/TY 
•  K  q /«3 > 

1 . 22?6 

Aik  SPECIFIC.  hF.AT 
'  1 1  c d  I  /»q  Kel  ) 
,'.4iS6F  02 

UATfk  l.AT.  HEAT  VAP  . 

( 1 1  c  ol .  /Kg  ) 

5.V024E  05 

VAP.PRES.A1  UT  LEVEL 
(Mil  1  16if  ) 

15.539 

ABS. HUMID .AT  Ul  LEVEL 
( K  g  /  «  3  > 

1  .  174E-G2 

BAR  .  PRES.  AT  UT  I  FUEL 
(Millibar) 

1013.91 


BOWEN  RATIO 
(no  jtiitfe) 
r; .  1 4  3 


*  Mi  ASUREMf  NT  ERROR  ANAi  YSIS  Or  PARAMETERS  l  /ST  ED  IN  PfRCENf  Mi  As  £Rk.l4  AS  COM.'JurtD  E  ROM  C«)nST  {  TUtiNT  ht-  AS  JREMf  N  I  ACCURATJ  If  5 
I  OP  RUW  ARE  ?*«FUt.  ERROR  VAlHES  AND  HUTUM  ROW  ARE  B-i  K  AERODYNAMIC  ERROR  VAl.UES.  All.  VA..U*  S  ARE  APPROXIMATE  AnD  ARE  *t  >r  -  "  : 


GRAD. RICH. 

Z/L 

MOMENTUM 

l  AT .Hf Al 

S!  N  .HFAT 

SK  y  rad 

TUT  A:  HEAT 

bi  <Wt  N 

ERIC  1  1UV 

SCt  -Sr'EC 

sc*,  pot. 

PU.fCU  . 

D-'AG 

NU.AT  GMH 

AT  10M 

1  1  UK 

r-l.lJX 

e  1  UK 

e  l.UX 

El  UK 

RAI  10 

VFl  CC11  < 

1.UM1D1  T  Y 

1 1  m* . 

i ENG  1  H 

I  UF  f 

105X 

1  05% 

86% 

147% 

77% 

1  0% 

1  16% 

227% 

4  (% 

l  U 6V. 

36% 

U6T. 

)B?X 

l  f»r% 

41.4 

42% 

1  1  U% 

|!l% 

35% 

1 52% 

23% 

oV% 

1  1*4 

4.1% 

4  0% 

»  CC*N  f  l NOE  0  Br  LOW 


RUN  NUrtb~H 
START  T IMF 
START  DATE 


7V050V203T» 

21:  0  :  0  PM 
9  May  1979  (DAY  129) 


MARINE  SURFACE  LAYER 
NR  I  MICROMETF UROLOGY 
SAN  NICOLAS  ISLAND,  CA- 


P9IM  DATt-  Tl  JUN  19m' 

DATA  SAMPLING  WAIF  ( A-  :  t'UANNE  IS):  G'Mjr. 
DATA  AVii.AC.iNi.  f'EPIOt':  Mn 


«  COMPOS  I  IF  PKUF  flE  AND  *•••*  K  AE  RliOrNHilIf  DF  R  I VE  D  PARAME  T»  R  VAI  UF.  WE  II. Ml  PH  AS  A  linx(TlnN  OT  llif 
WITH  1  HE  L  OUrff  LIMIT  Of  THP  CORRf  SPOND  INC  M  ASUkCMP  Nr  UNCERTAIN  1  Y  INDICATt  £•  J  N  I  i. 


•MOVE  R  M’f.r  I  JVE  rtl  A1  UR  r.M  E  NT  EkMikS 


STAMI  I T Y 


FLUX  PARAMETERS 

*  *  -U.J  , -*DOWN>  SCAT  i  Nil  PARA.m  1  fr  N  S 


f.RAD.R  ICHARD50M  NUrtflf  R 
(  ►-Stable, --Unst ^bl**) 
-0.010  tO. 02!  A 1  CMH 

I.*-  ONE  T R  1 C  HE  AN  HF  I  (,HT 
(Meter)  GHH- (21 »??> 1/2 
12.7? 

2/L  AT  GMH 
3.023  If).  1)21 

2/L  AT  10  METFrS 
-0.010  10.021 

MONTH  OBUKHOV  LENGTH 
(Meters) 

-5.653E  Or' 


MOiiEE'TMrt  FLUX 
(Nt  /  m2 ) 

-2  .;?'.F  -Cil  I  A  .  OF  02  J 
HUM  I  01 1 Y  M  UX 

( K  tl  /*-,«»(  ni’ ; 

3.V..K  (I*.  IH.ilF  I 

LAI. HEAT  F|  UK 
<  Wat  ►-./«;?  > 

9.701  01  (2.01*01  I 

S!  N  Kr  A 1  I  i  UX 
(W^t  i«./«2) 

1  •  3M  01  13  01  *01-1 

SKY  And  Ht  A I  rtli* 

;  tJa  r  t  .j/n?  * 

I  461.  Cl  I  2 . 01  ►()  i  I 

TMTAL  HI  AT  BUDGE  I  I  LUX 
(U.it  ta/nV  i 
I  ,  2M  02  13.  OF  *01  i 

I'OWF  rt  RATIO 
t  no  uni  i  '.I 
«  .  I  4 u  ID.  i)8J 


I  R/CT  lav  Ut  l  n;  /  1  r 
(  Meter  ■-  /  vet  > 

4 . 24 JL  (•!  I  A  I.E  -121 

M  At  1  n(,  »'•  i  .  HUM.  I  ti 

'•  K  tj  /  n  q  ) 

7  64  r  j',  (  >.  u  y.  i 

SSA(  INC  POT  | ,  Ml* 
(KeUir.i 

2  31M'02  12  f-l  T.2J 

tc'.lCOfiv  Lf.Nl. TO 
t  Meii-.  '•  i 

1.092t  0  4  lA.tr -05  I 
HR  AC.  Cl)  I  AT  i  i  ft.  f  l  k  !> 
1  63».(  K  .  T  4  .  LF  0  4  i 


DDF  CRENT  f  Bf  TWLFN  THE  PRCJtlll  AND  BU.  K  A)  ROD  YNAM I C  f#T  U  I VI  T»  PA-AMIIIk  V.V  Ui  J 
AKlVf  WEIGHTED  COMPOS  1  f  f  VAI  Ul.  UR  .|!AM»R»MlNl  UNI  »R  TAUT  Y  VAI  ID  tWUJLM  E  V!  W 
t  1STED  IN  PFRf.ENl  OrFEE  PENCE  AND  A  PE  “ *or  " : 


.V.  r..M  1 1  Ti  (.  VIA  T  Ht  S 1 1 
ll'S I  I  01  i  VAI  lit  l  ...  I  i.K'-t  I 


i t« t  i  nv.  i  pi  -  (  i  i..;  h 
'  !  t  • .  AKt 


GRAD . R ILH . 
NO.  AT  f»MH 


MOHlNTUpi 
FI  (IK 


l  A I  .  HI  A  t 
(  l  UK 


St  N  .  HI  AT 
I  I  UK 


XY  RAD 
I  I  UK 


N 

9  A  I  1(1 


I  h  1 1  T | UN 
V)  i  t><  j  1  r 


S'.  .  »M 

11  r! 


END  0r  DATA  RUN 
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(  .  =  J.J  <  -  .  DJJi*  i 


i-i.AD  K  ri  HA»C-  MH.ilH  E 
U  .  0  I  :>  ’  A  f  U-.M 


i.il  TXK  M- AM  Ml  .Uli 


.  V,|  .1 

fflltt  i  ,.*  ■  I  X  I 


iK/nuN  t*. 
<  f*eT»*r  ■>/'*  '  I 
4  .is i r  m 


<  D  I  ;1ni.i 

1 1  X 

1 1 1 


,  i  vv  <  i 


M  •'.!  JnC- 

<Kg/K:j> 

a.  '>:*■!» 


Minn . 


m  <v.  IM-.  KlU  .  Urt.* 

<  Kfc  j  uin) 

.'j30F  -c;’ 


mEAI  f  i 

'•  >1  »,  i 


>■!.  AK  He  A I  FlU* 


»*,ii«;,iivr'-»,»  itcu-m 

<t“$  UTS1 
4  j/v  0  4 


DXAI,.  fOI  i  .  A I  1  (i  M  r  i  X'* 
Hi  A  I  l.liftl.i  I  FLU*  i  P  i  liens  l  on  !♦*•••  > 

»■»,*  >  ii  > 


»-  • .  1 1  a  i  ,* » 
K.l  1  At  f 


.  *Al  I  UN  ,  I ,, 


X AX MAM 
I  »*N  I 


..V  I  I  A  I  MM  IN.  II  1 1  ■ 

I  4  I  kill  III!  Ill-  I'cWtH  1 1 
.  .  e  ,*»  Ml  fll'l  X 


E-wi'l  I'  I  .*1.1  K  PUi.  K 

T ijt  .  Mrt | r> |  n  h>ai  MnriNi,«l 

M  .i|tFX  | ran:  I  (n'f  Ji.'.iMM  I'nfi 

i.  /•»  (• .  v.n  (,.<  j  .  s,'i  i  t 


Cl  f'l  XAl  MOI  •  * 
A  i  iif  .if  y  1  i 

<  ifl|l  null  'I*t 


PAXrilV  i*t  KlVr.II  / 


M'  <m  I  n  l- .*  - 

e  *  1  »  tJ • 1 


on  1C:  it  .  M 


i  ■  fll  »  :.|iJ 
t*SH  •  i'<*  ‘  ■■ 


01  i  .  tV  t 


1  '■  SI  <>(>•'  *fi»l  '  e.  r  I’jf  I  Ml  l»e: 


U  '  e  LV 

X  ilH  ili  I  Cel  l 


-H«  I  i.H  i  <  h  '  vr."  »  A 


»  M  M-*ri£DI  »  »  <Kq 
t'l  .  1  Hi  Mi  LVr  >  A 


1  • 

-.Tfrui 


r  i  -NUN. 

f  «  .  •  ‘  i  I  •  M  HO  I'm  1  A 


1  J.tl  I  AM  lJUS 


AIK  hPi  l  if  1C  HI  A I 
«tl<B<  • *  Q  K  p  1  • 

41**  Jl> 


WMtffr  l  At  ML  At  VAP  . 
i  1  r.  .*  1  /Kg! 

%  v .i m 


iN'je  r-  mh 
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HIM  NUnblN:  7901092136  MARINE  SURFACE-  l.AOR 

START  t  l i-ll-  :  21:S6:L'0PGT  N«l  rtlCRO.iETEUMUL  GGY 

sta^t  date":  9  May  1 979  <Dm>  ; :j?>  san  n  1  ecu  as  isi  and,  cai 


PRINT  f/ATt  :  I  i  /UN  /  VJ. 

JmIh  •  Af'f’l  IW,  1'iill  (  Ai  1  I  I-'hWUi  l  b  1  ■  fin, 

DATA  AVi  R A"  1  NC  PI'kKJD.  n  1 


E  ST  lilA  1 1  D  MIL  ROME  UORULOC.  (CAL  PARAMETERS  AT  TIN  METERS : 


AIR  IFMP. 

WIND  SPUD 

DEW  POINT 

TCfl:'  .  S IRU(  . 

PAR  .  PRt  t* . 

b.l:  K  WI  T  i  ME* 

AIR  Wl  Urt." 

PuT  W I  1 r  rt' 

VIP  w. 

11 1 

(Celsius) 

(i1et^r/->e«-  ) 

( Ce l s i os) 

( Ke 1 . »«-2/ 3) 

(Mi  11 i o  a  r  > 

« Cel  SI  US. 

(Kelvin) 

(he  v  ii.) 

Utln. 

1 » 

12.418 

10.47 

9.  ;.y 

NO  DATA 

1 IM  2 . 75 

13.S73 

1  ISS 

-  1  .  ovz 

0  l.’I 

HE  I GUI 

POT  .  TEND  . 

V 1 R  .  1 E  nP  . 

V.PDT  .  T  E  H  . 

AbS .HUMID . 

RCL  .MlrttD. 

SPEC  •  1.1. rt  1  0 

VAP  PRIG. 

S.VAf  1 

'RE: 

<  Meter s) 

(Celsius) 

<  Lelsi us ) 

(Celsius-' 

(Kq/nO 

(  Per  l  ff.  t  / 

l  Kq  /it  g  > 

(  n  i  l  J  i  i.ar  s  ) 

l  M  1  j  1  )  i 

.df 

1  0  .  3  J 

12. M6 

l  J .  t.V  6 

13 . /94 

V  .  OS.  E  •  113 

U2.H4 

7 . 3t>i)t  i)3 

.1  .9(0 

1  4  4  J  ) 

V  E  >  i  i  U  < 


REE  l-W 
A  fl  .  .  r> 
Nil  lift  1  A 


i«;il  h  AERUDYNAMi-:  CALCUl  Al  IONS  IiASt  D  ON  AFiQv't  EGlir.AftD  VA*  U:  S  A I  TCN  METERS  (FRItHC  FI  Al.  ,197tO: 


INFFKRE-D 
ti  TABIL  l  f  1 


f  I  UX  PAR Art!  HwS 
< ♦ =UP , - =DO'WN ) 


i  M  E  km  D 

SCALING  PARAMETERS 


iNFkRR-  I)  hE  AN  VfcK  I  I  LAI 
VT LOC T  T  r  CGVAR 1 AsC( 


M  I  ' 


U  I  mN:  [• 


(•RAD  .  R  1 CHAR  I/SON  NlLiBi  R 
(►-Stable,  -Unstable) 
0.032  AT  CSH 

GPU.  if.  TRIG  * iF AN  HEIGHT 
(Fie  ter  )  GfiH- (71  *Z2 )  1/? 
12.99 

Z/i  At  GtW 

-0  .  o:»> 

Z/L  hT  10  rtETFRS 
-0 . 030 

MON  IN  ObUKHOV  LENGTH 
(Meters) 

-3.296E  02 


MOrtc  NTUM  Fl  UX 
<N*/rt2> 

-1 .7*1 -bl 

HUMIDITY  FLUX 
(Kq/sec  n2) 

3.73E  US 

lAl.Ht'Ai  Flux 

<  U*  t  IS/rt  ') 

9.221'  01 

IT N .  HI  AT  F  l  UX 
(W.*t  ts/rt2  > 

; . S2i  0  1 

SKY  AND  SO.  AR  Ht  AT  Fl  UX 

(Ua t 1S/«2 ) 

I  . 46E  0  I 

IQTAt  HEAT  PUDGE T  El  AX 
(Wat»«/«2) 

1  22t  02 


FRICTION  Vi  i.UCITY 
( tie »er > 

J.OC5F-01 

GfVW  ING  SPEC.  HUM  10. 

( Kq /Kg  > 

-7 . 97 3 F  -  OS 

r.CAl  INC  POT.TfrtP. 

I  K  e  \  >  !  ft  ) 

-(.2(1  IE  02 

ROJi.HNfSS  Lt.NCIH 
(Meter  > 
t  .B3GE  -C4 

DRAG  D,:  *  A!  10  Mi  HRS 
<  i>  i  nen  s  i  or. ;  e-.  » > 

1  (2  IE  13 


with  long.  vrunciTr 

( rtf.1  r  er  IVsecy  / 

-1 .448r-01 

WITH  AES .  HUrtiOTTf 
(Meter  Kq/ser  n.I> 
3.73'JE-oS 

W1  1H  PDT  .  n  MPfRAI  IJR1 
(ileier  Kei  .  /Sfr  > 

1 .2ier-02 


AIR  D:  N' .  J  1  * 

•  ««)  -ro  ' 

1  .  231.  C 

air  J-pr i.  (f  ir  ut  ai 
<’  I  T  (  <•  l  />  q  l>  e  j  * 

.  4  1  * j'/l  J? 

UmDT.  l A T  .  Ht  AT  Zh’ 

(  IT  <  a  l  /  K  f|  l 
'j.nzit  oi. 

ViV'.PRfel  .-.I  Ul  ._ »  -•  I  I 
(Ml  i  i  iti4’  - 
1S.SS0 

Abs  HlJrtlD  AT  Wf  LEVEL 
i  K  q Cm3 i 
I  .  l7bK  - U2 

PAR  (RTS  AT  UT  IE  VEt 
' Mi i 1 jtar  ► 

1013.9'.. 


HOW)  N  RATIO 

<  o  i>  up  i  tt.  ) 

1.164 


MEASUREMENT  1KROR  ANAl  YMS  U.r  PARAMETERS  l  f  S  T  E  0  IN  PERTTni  rtf  AN  l  PRUR  A’-  (OrtPUHC  FROM  CONSTITU  NT  M.;  AS  JRFMLN  T  ACtUkACIE> 
T'lp  ROW  ARE  PRHFllE  E  RRMW  VAl  l)F  S  AND  lb  1  II -M  Rl  U  ART  101  K  AERODYNAMIC  F  RR  lie  VAl  Ul  !i .  Ai  J  VAI  OESi  ARE  APPROXIMATE  AND  A^F.  •  ♦  , 


G»A0  R 1 SH . 
NO  .  A  T  fiiiH 

z/t 

AT  1  Jrt 

M'.l.M  N1UM 

E  l  UX 

1  A I  .HI  AT 
t  1  UX 

Si  tl  .  Hi  A  t 

1  LUX 

SKY  RAD 
FlUX 

TUI  A  Et»' AT  IMJtN 

I  1  UX  RATIO 

f  R  ICI ION 
vi  i  nci  t  y 

SCi  SI-Fg 

HUMIDITY 

\  .pot. 

TEhP  . 

ROUGH . 

1  ENG IH 

1'Wf-S 
i  .-r  t 

103X 

1  0  3  4 

8  IX 

15EX 

7SX 

l  H '4 

I1V>.  22SX 

44X 

i  r&>: 

3 1 X 

64>; 

H7.; 

17  V  X 

1  V  7X 

46>. 

43X 

1  OSX 

I  OX 

tsx  1 4WX 

2  3X 

6nX 

K.'HX 

a;x 

*». 

LiTif  T  iNUt  D  FI  I  nw 


RUN  NUrtPi'R. 

790  SO  9.' 

'1  31 

MARINI  SUPt  ACE  IAHK 

' .  i  AR  T 

1  I  ME  . 

7 1. S6  .  ; 

0  PST 

nRL  MlCROiiF-TEl  'RiiL  OGY 

1  AP  T 

DATE  ; 

V  May 

1979  i DAY  129) 

SAN  NIGOl  AS  ISLAND,  CAI 

PRIM  DA  ft  •  II  JON  I  Vra 

DATA  ‘Ai'Pi.lNG  RAH  .  AL  ^  I  HANNt  ;  G  *  .  i/Nin 
DATA  AV.  RAG  ini.  PfRiUD  22  Mi-. 


fUilPUMIl  PRWElifc  AND  P'll  x  ARRODYNHrtjl  DERIVED  PARAMtTRR  VALUE  Wl  1  T.H  H  I>  AG  «  IIMIION  Tf  I  HI  AFG'/F  REP-P'  C  T  I V!  Ml  A:  uRt  ill  N  T  fRlH-KG 
WITH  THr.  LOWER  L  I M  f  T  0-"  Trtf  CO?  RE  SPUN.)  I NG  M.ASURFMINt  iINCt*  TAIN  (  V  iNMCAUD  IN  l  • 


STAMl  iiy 


EUIX  I’ARAMt  1 1  RS 

<  ♦- Hi  -  ,  --DOWN  »  Sl’Ai  IN''  PARAMI  HRS 


l.RAD  .  R  I  CHARD'-ON  N'‘MHlR 
'  ♦  --!» t  ao  1  e  ,  -  - 1 lr. -a  *  «b  It*  > 

L  .  021  10.(2]  AT  GM( 

f.EOrtE.  IRTf  MF  HN  HE.  1  l,H  1 
(Meter)  OHM  -(71*72)1/1' 
12.99 

//l  AT  GMit 
0  (127  10.021 

Z/L  Y.T  10  METERS 
0021  10.021 

monin-ohmxmuv  length 

<  Me  »  pr  -j  * 

4  HI0E  02 


MLMfNriJM  ElUX 
(Nt/M2) 

-2  \?r  -l.  I  Ir.  IE  -02  . 

Mi.MlDl  1  Y  HUX 

'  K  q  /  *>p;  m2  1 

V/F  ul,  I A .  ill  J6l 

l  AT  HEAT  FlUX 

<  Ud t  t  %/m2 ) 

9.31L  01  12. Of *01  1 

Si  N  HF  A  r  E  i  UX 
< u«t  t  «./*;*) 

1  .  f»2t  01  I  3.  Of  ♦00  I 

SKY  AND  SOLAR  Ht  A 1  PUIX 
(Wat  »s/n2> 

1  ,  4GL  0  1  12. OEfOT 1 

TOIAL  HF  AT  bl.DGEI  FLUX 

<  Ui  1 1  -i/n2  > 

l  22T  np  |  i.u€*h  I  I 


e  r  m  i  ion  vi  i  n.  i  rr 

(  M|.  t p  /*•*■  t  • 

4  .  1 67t  Ot  I...bt  121 

S<’ AL  I  -Ci  SE".  r. .  HLi-1  (  D 
•  E  q.'Kq  » 

7  4  I  St  -  OS  i 3 . ) i  - JS l 

UCAt  ING  POT  Tt  rtP  . 

« X  1  v  i  it ) 

-2.  Ai2t  -02  I  2  OT  02  i 

RUMGHNI- SS  LCNl.TH 
Meit-rsl 

2  HT  Tt:  L  4  16  HE  -OS  i 

PR  AI.  I  Oi  F  ...T  10  M.  fl  h  S 

<  ('fti’i  •  ) 

1  rtVt'-  t  >  •.  1  *  .  I  F.  -1  4  1 


KiWE N  RAITfl 
(no  *jnit», ) 

0.162  10.381 


DHEERIMI  prrwifrt  1H*  PRUt  Ilf  AND  &U;.K  Ai  RHDYNAM  J  (;  Dt  k  (Vf  D  PAR  AM:  HR  VAI1JS  AS  Curt ’lilt  l  V  i  A  TH.  SIAN.'AM  t.r  ;  ;  A  I  i « ■  iRi)\  |  i  1 H*  ► 
AI  fiVF  Uf  1  (-11 1 1  D  t  IlMPUSl  IE  VAl  HF  UR  MFASURFMFNT  UNCf  R  T  A 1  NT  Y  VAl  UT  'MU(H  V  V»  R  AMU.  T.H  VAl  Ut  ,  l,  All  V..il*E*i  ,  .RE 

l  ISTED  IN  PERCENT  D  IF  F  (  PFNl.E'  AND  ARE  ‘«cr 

(.RAT). RICH  //I  nnMFNTtlrt  1.  AI  .  Ht  AI  SE  N .  Ht  AT  SKY  RAD.  HITAl  HI  A I  h  »'W.  N  'Rli.liUV  >  S-ti  L.  EC.  I'R  A. . 

NO  AT  CMH  AT  1  OH  E  LUX  FtIJX  ElUX  MIX  FUU  RAlill  Vllrl  lit  Ii'mIUITt  Urt-'  .INC  H  1  < ,(  • 

J9Z  38X  27  X  .IX  0%  OX  2X  2‘i  ML  ILL  iSX  447.  'U 


INI)  OF  DATA  RUN 
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rtHKINE  titlH.V.I  i/iilK  rtICkiiV  ItHiKlILUCJCAl  f  »KLK,m  Nl 


v.iVi-a  ki  m  ,'k.  h  i  MiOi<Miukr 
i>  I  rlOsiMI:  hlri  IVAnCH 

rV.Wit-r  Airi.:,H.|  KJI  Kt  H  SI  Al  ION 

man  nh:«Ji-v.  V,\  Hiii>,  i:a:  imirnta 

*  *  *  *  r* ! t  k i Tit  i i  ivi.i  ur;n" v.i  i)*iiA  «  <  »  » 


I'klNl  |  .»:i  M  .111*-  i  v.u* 

l;rt!A  1  *-ni'i  in-..  l<n  Ii  mil  l  H/.stNl  l  S »  i/«»n 

l-MA  (V.’i  hWllhi.  kikli.i*  a. I  nif 

M:«  KI  i  A  1 1  Ik  l  :  1  M  i  I  .<  i  f  VI  I  ,  i  I  UC  X  L  (  VEL 


M.  -  l  Nr.l-H  Ni  !i-i  f..  .  lw,  r.«:  I,'’  N.  OH  Nc  .  OV 

.1  Cl  I'lilwl  i  l«U  K  |Nl,-  Wjnii  ','Hlil  iJInO  '  t'M  ./;■  I  Ah  r*kl  i,  ;•  !.»  (  KAD  .  WIND  Dlfc. 

4.V/;  '■  <  t>  •  4  V  /  .  4  .  W  (J  .1  i .  C|  5. 17K 

mil  .J.-  I?*  No  l  ,,  No  I'* 

-  '  ...  .  \  ,,k.  I.  ',  ,I.|  i'  VI i:  T  fift  h 


»  '■  n  I  Pr.  I  ..  I  I!  L  I*  I  r.i  i  .  h  «  M-I.  wr.y  ‘.’ill-  LiLAVkhiM  COk « i.i.  IKiVi  . 

II.  Ull-I;  ..-1  ,-w  .,.>!•  I  .  I  1.  I  •  ,V  W  I  i'.  I.«l.  Li, ,11.  L‘>L  E  C 

III  II. •  l  'I  »  f.-.f  I.  i-hiii-n.-iu  -■  •  >  ■'•»!«  •  tv-i  1  t<i  >  u:.cM'E  .  >  <  C  o  e  f  f  .  > 

j.iw  -i  ,i  ,i  i  .  i  ,i * .  .  ;i .  j  it)  a.w;?  o  V'»v 

All  P  iN/IJ  I  Jit"  •  ►  : . I  , 

I  <"i  i>  '  ».  r  If!  V  'ri-’li  Wi  i  i A  J  Al.  '.mII.HIii  *M  tkfU.rillX  AC  VUl-TACF  AC  FREQUENCY 

Mr..  <  Mi-'.1)  i<-n.  i.  u  •  •  •  r.  .  -  M.'.-  •  N  i.  *jV  *  (N..  .  UMf>  (VAC)  (Hz) 

'  1  i  ;>  11  ri .  j  57.84 

|  '  *  ■  if  •  '.I,  if.  ■  'll,  *.*••!.,  LA  ,.nO  I  ■  AM  fl  Nl  L-I-KH  I  i  ilN  . »  lx  AN-..:  All  (■  INHl  l  Ni;  INI:  fck  I  NL  UNI  TS: 

w.nl)  I.  IK.  1’Aw.pN'  ■!  '►>  kA(>.  ILL  K  Wl  I  1  rl*  nl  hN  AIK  1 1  rtf' 

■  r>-.|  I  ii  t- 1  1  rt  i  l  l  i  t-.ir  :  <  Wa  »  t .  «;■  1  1 1 .  if  1  , 1 1  -•  i  I  Kelvin, 

'•  l  .l  I  M  l  A.)  I  .  l<l  Jl  M  ShJ  Ef»5ti»<U 

I  i  |y.  I..I  l  K-A  if., 

-  ■  »  i  «f  .V  l«  ■  ill  1  1  •  i-cir  I 

i ■  r  i  s.  i  .**  'n 

II  t*  • 

'  iii  II  n.  .,  a:-.  IL.HI/  i  M  .  .11  MID  I  ‘.I'll  H.ini:.  i  W  I  ki  i  vA!‘  I'H'j  l  kli  InDI*  j 

C'-l'..  »**-•'  ■  I  (•.••  i  tii  i  •  •xij'fi),  'Mi  III  in  in.Jlitid'-  KeJ  ««  ?<Z) 

i  '  h.v.  v  J.'  j,7  V.  Il'/t  Li  .1  H'.i  1  i  i  ».o  ™(<  lAlA 

i*i  l  .lii-nll,  ■.*.»•  .-Mi,  .  >:t.Y  i  k.  i>  nil  Ii*H  x 

n.j  r-j’  K.  ,  i  U  <  r.  ■  i  .  i  ii  • ,  "e.  iN 

.(<)'•  i.(  live,  1  •*  1-  :  ‘  DAT., 


r-AW  1  r,l  :  .1- I  nCi  l  i-ilFk 
r,:«  i  n  1 1 it  ■'  .» 

'.,.n  n  I  r  <i|  AS  i  -  .i  *>n(,  _  (  , 


f-k  In  i  DA  U  ii  Him  t  vh» 

L’mIA  •  AnPl  INI,  Kfll[  ■  Ai  L  '  I  ANM  i 
DA  I A  AVI  HAL  INI.  LlHtOD  ?i<  «l„ 
iv  lli'il  N.  .  Al  I'M  .  1  UPHlfc  I  f-'.l  I 


OWES  '  t  VEl 


t-  HV,  l>  AN  n  I  ..I  lil.  All  li  VAt  lit  I  NO  K  .  J  y?J  » 

AHA  ML  I  ‘  . 

■i».IWi^»  il  INi.  F'lp/Afl.  TIM. 


PA.vrjAl  If.'k  I  VAT  IVt 


•‘fir  lit  5 1'l-lS 

INI  h  W1  TH  Hi  II.MI  I 


f  k  1 1.  •  1  (IN  V.  I  llu  I  I  t 
( ileter  ./  -er  ) 

4  i  .^JU  Ii  I 

MAI  INC  M'S  C  .  HIMD  . 
**<l/*q  • 

/. .*,.  ir  -  i.i, 


Inc  r m  nif-. 

'Kt*l  v  i  n  > 

:■  .-87i  I,.- 


k  i'll  l|,i|r«i  ‘ I 
•  i  »*/  %,  , 

(  7i»„l  Ii  4 


P'm',  t"Q:  I  A I  »(  N  »l  » 
<1*1  nkiiil  oi»  le-  .  • 


Ur  Nl  **Al  »  Okn  .  Dn/  d; 
l  (Nl  Ni*  ■  l/ll  n<  ’I  / J  i 
I/HZ.M1  : 

N  -  U  I  ni)  •  I)  (  rt  *>fi  1 
2®H£  I I-H  I  iht  fers  ) 
l>W‘./D/=  B.  4  01-  -  DC 


I  l  Nl  kA'  I  liRM  ‘  N  lit  O’E* 
l  "  n2l  I'Jl  i- (I  m.’J-PM  >  ,/ 
INI—  M2 ] 

fc  -  WIND  'PE  L  D  <  «'  s*-r  ) 

/  -•  r|)  I  CM  I  (  M  l  Ve.-  I.ftxt 
I’M  -P'-U 

US  bl  1)1-1  8  j  -Cl 


N--»*'f  r  .  Hurt  I  ni  Tl  d-q/nqi  n  SIMM  H.jn  I  D I  T  V  lki|.kq) 


/  Ml  1  l.l 1 1  .  He rnr  i,  i 

DSM/DZ=  -8.V.»t-06 


N  I'll  I  T  I  MP  Ik  r*l  •  in  ) 
.'  HI  il.Hl  'iVM'., 
DIM  /  l)/  --  l  I  d  C.^ 


/  HI  If.h  l 
♦•Si  I’M  I 

CM  '  I  DPI  B  :  '.'I  O  ' 

N  i'll  I  I  I  Hi  'Kelvin' 

/  HI  HU  -N  '  1  or  1  A  *  1  ■ 

I1'. I  fM.' 

r T k  •  ,  HIM  :•  ?,  I  oi 

N  1,1  TI  N.  MTkljr  |K»N  0/3  > 
:  l.l  l-.li  T  •  ii  '  'Jr  -  1  Anc. 

I  1  -NtINi 

[  ^  ;•  Ml  I -i' l  -  NO  DATA 


♦  kl.l  11  l 
f  ilk  V  Hrt  I  D  T 
ni  i,-l  i  k 


K'l  K  BlrLk 

’»!  tl  Hi  A  I  Nil  t Illkl 

1  HAN'T  fl.lC  IwhNT  (.111  I 


»,>.i,,l,M>vMI  Ol  PfdlllO  Slope  4nd- 


M I SCELL  am  HUS 

Aik  DENS  nr 
(Kq/n.l  * 

1 

aik  ski  ♦  jr  ir  hi  a' 

<  IT i  4 1 .  />q  if  i  » 

4 !*.:.!  0? 

UATfcP  l  AT  HI  AT  VAP 


NUN  NUMBER:  7S»(iUU»J?00  MAR  INF  SURFACE  IAYFK 

STARl  Itrtf  ;  ??:?4:40  PM  NHL  MTCRnoETEuROLOCY 

MARI  DA1E:  9  May  197  V  (DAY  J29>  SAN  N  ICO:  AS  I  SI  AND ,  C41 

*■  51  IflAU  l>  Mli.KOnT  TFnRnLllUICAL  PARAilL  1LR5I  AT  1»N  METERS: 


PRINT  DATE:  11  JUN  190C 

LAI  A  SAMPLING  RAH  (AIL  I  HANNt  l  l  1  '/Mi., 

DATA  AVERAGING  Pf .V  IQb  :  ?«  Mm 


AIR  H  n,' . 

iL'eis  ■  .»s  j 
12.464 


WINK  SPEl  b 
v i  t* isr/soi  ) 
9 , 3V 


DT  g  PMM 
(r>iiiui) 
V.S5 


TEMP  . STRUC. 
(Kei  .  *M  ?/3) 
NO  DA  I A 


PAR .  PRI S . 
(ill  l  l  1  b  a  r  ) 
101?. 8C 


HUl  K  Ul  If  MF 
<  C.e  1  s  1  vi'.  * 

13  SOU 


AIR  HI  T t  MR 
(Kelvin) 

1  .  1  »/. 


Pill  -Ul  T  F  MR 
•Kelvin/ 

1  .  0  I  H 


V 1 R  W 1  1 1  MR 
(Kelvin- 
0  I5v 


V  I'll  T  ul  1 1  M 1 

(J 


It*  I  s.HT 
(haters ) 

i  a .  shi 


Pill  .  H  MP  . 
(Celsius! 

I  2 .  'Jh2 


VlK  .  1 1- HP  . 
(Celsius) 
1 3 . 7  (9 


V.Ptil  .  IFhP 
(Celsius  > 
13.037 


AHS  HUMID 
(Kq/nU 
V . 0  2  V  F  -U3 


kl  I  .HUMID. 
(Pm  en  1  ) 
0?  37 


-ft  1 . HUM l D 

Ikg/Krj  / 

7  .  *.4 {It  U  1 


VAR  PRES.. 

‘  M  1  1  1  1 1.  a  r  •  1 
II  h'.V 


5.  VAI’  R  RES 
•  111  1  I  s* 
14  44/. 


BJt  K  AERODYNAMIC  LAI  CUl  A1  IONS  BASI  D  ON  ARUVI  ESTIMAIFD  VAI  Ur'S  AT  TFN  M  f fc  !J  (FRIFHi  Ef  Ai  ,|7  'ij. 


INFfRRfD 
STABILJ1 Y 


GRAD  .  R  J  CHARDSQN  NIMBI  R 
< ‘-Stable, --Unstable) 
*0.043  Al  CMH 

1  UhtTRIC  HP' AN  HKICHI 
(Meter)  CHH-(Zl*Z2>l/2 
12.9/ 

Z/L  AT  GMH 
-0.053 

Z/L  AT  10  MEIERS 
-I' .  040 

MON) N -OBUKHOV  LENGTH 
(Meters; 

-2.469E  CP 


FLUX  PAR AMR  I FRS 
d=U? , -*DOJN> 


MOriFNTUM  Fl  UX 
(Nt/«2> 

-1 . 35E-01 

HUM »  01  1Y  FlUX 
(Kg/sec  «2) 

3.30E  05 

l. AT. Hi  AT  FLUX 
(Wat ts/n2) 

8.36E  01 

N  .  HE  AT  FLUX 
(Watts/  m2) 

1.34E  01 

SKY  AND  SOLAR  HEAT  Fl  IIX 
(Ud  t  ts/M?) 

1  - 46E  0  1 

TOTAL  HEAT  BUDGET  H  i*X 
(  Wd  t  t  *-/«?  > 

1 . 1 2E  n? 


1NM  RMI  D 

SCALING  PARAMi  TFRS 


FRILT  Ton  VUOCITY 
(Meters/-.*  r  ) 

3 . 319f  -  (j  1 

5CAI  1NG  SPfC  .HUM  I  0. 

(Kg/Kg  > 

-8.29Qr  05 

SC*V  INC,  pf»T.  TfMP  . 
(Kelvin) 

-J.331C-G2 

RIJJCHNlSS  length 

(Meter  ,  j 

1  .  159{  (■< 

DRAG  C.ii  »  ft  l  l  0  Mr  I  tkS 
(I)  metisi  on  le*>  »  ) 

1  2j(.F  0  3 


INI  )  «k:  1*  ML  mN  vfck  1  1  L  Ai 
Vi  LUC  I  I  Y  COvARIANU 


Ul  IH  LUNG  V.  I  OF  l  I  T 
( Meter  ?/ser  ) 

-  I . ICIE- 01 

UJ  IH  ABS  .  hij.1 1  1/11  1 
(Mete.’  Kg/ set  «ji 
.3  30  ‘.I  -  05 

u;  JH  PUT  H  M.-l  k  h  I IJRE 

*  Met tr  Kel  .  /‘.ft  / 

1  .  07Vi  G? 


Ml  V.|  l  1  ftNI  III.. 


Aik  Di-  N  .1  T  t 
ipq/p  '  1 


.Ilk  LPi  r  |  h  i  *  U[  AT 
(  IT.  di  />  g  Pel  > 

;■  4i'..t 

UA  T  F.  k  I  AT  Ml  At  VAR  . 
(Hi  d  1  /Kg) 

T.  Vli 261  (if. 

VAR .PRES  A!  Ul  II  Vtu 
<  M 1 J  i  1  b  a .-  > 

1 5 . 55b 

AfcS  HiJn  1  D  .  AT  Ul  l.FVLL 
(  K  g/m  3 ) 

1  . 176E  -C? 

BAR  .PRES.  AT  UT  I  FVE.l. 
(Mi  1 1 1  bar  > 

1  ft  1 4  J  I) 


BOUl  N  RATIO 
(no  units) 

0  .  161 


M.  AviUREMl  N  f 

EKKUS  ANALYSIS  OF 

PARAMt-  ft  KS  LI1 

SEED  IN 

IF  RTF  NT  Hr  AN  ERROR  AS 

ruv  'iii  (/ 

fhPM  CUNS 1 

HUE  NT  Mi 

ASUREMLNI 

ACCUkACIE  s 

1  T.p  ROW  ARE 

? K UF  II  F. 

FkRUR  VAI 

UK’S  AND  101  HIM 

ROW  ARE 

(.('I  K  AI  WllDYNAMlL  FUROR  VALID  S 

.  Al  1  VAI  IJF 

S  ARE  APPROX! MAIL 

AND  ARF  “♦nr 

Cl? AD  .RICH  . 

Z/L 

MOrti'NTiJM  l.A T. Hi  AT  Si 

[  N.HI  AT 

SKY  RAD.  f  UT  AI  MfcAl 

I't»Ut.N 

FklCi ION 

S’ l  .SPEC 

SCi  PUT. 

ROUGH 

DRAG. 

rO.Al  ChH 

AT  10M 

)  LUX 

FLUX 

FLUX 

FI  UX  H  l)X 

RAT  10 

VEL  III  1  I  Y 

HUMIDITY 

TEMP  . 

l  l  NG 1  H 

dm 

IOL‘4 

100>. 

tti'X 

1  477. 

75% 

10%  113% 

222  4 

4  1/. 

t(-h% 

347. 

61% 

K3X 

1794 

1  794 

4  bX 

434 

1  074 

10*4  Y4* 

150  4 

?  ■■  X 

tbX 

1  m 

4  -.4 

4  0% 

CONlJftUiJi  b  1  OJ 


PR  INI  DA  T 1  .  I  1  J 1 JN  tVUC 

DA  1 A  ■Anf’l  1M»  RAH.  (ALL  IHANNI'LS):  /./Min 
DA  I A  ALukAGINC.  PF  K  I  (YD  :  28  fun 


RUN  NilMbi  K  :  7V05K V.’2|) l 

MARI  1  IMF  .  ••?  :  *'4  ;  4!)  P’iT 

MARI  Du TE :  9  May  197V  (DAY  1?7; 


MAS  INt  SURF  ALT  lAihk 
NR  I  HICkUMtTHWU  OGY 
SAN  NICOiAS  ir.lANP,  ca: 


lOcpf.M  if  P  F*  1  IF  II  I  AND  MM  K  Af  RuDTNhHIC  KRIVFD  PftP*  MF  HR  Unit  |  Util. MID  AS  A  FUNCTION  OF  IMF.  Al  OCF  Rl.sP»LHVE  hi  AAURI  hi  NT  FkhtlKl. 
WITH  TMt  lTIWEP  11MIT  O  THt  CORRf  »(*IJN»  iNi.  M-  ASURF  Mi  N  1  IINL'F  k  T  A  i  N 1  Y  INI/iLAlID  IN  I  I 

FLUX  f'ARAMEHRS 

MAMlllr  (♦■all.*,  aDiivlN)  S' A:  in:;  pARAhiltks 


f  NAC/.R  I f.'IAKD’.UN  N'l.iU;  « 
(♦-Stable,  -lins»  ib  1  e  » 
10. 1;.*  I  A I  CfiH 

'  •»  1  r.i  IK  U.  CiF  AN  HI  t  I'M  I 
Mh.ier/  GMH  -<  /  I  »ZP  )  I 
1  i‘ .  7  / 

//i  a  r  On, I 

ll.J  tl  i  :1  .  J?  1 

/LAI  l  0  ME  If  N>, 

-0  024  I  1/  .  1. 2  I 

.iGNIN  OB'JXHOV  Lf.NCTH 
<  Me '  •, » 

-4.I33L  I..* 


MUM'  NTU.M  I  IU> 

(N« /«2> 

-1  .«?.  -  tl  lA.r.F-021 

HUHI  1)1  I  Y  FI  IIX 
{kq/*.rt  m2* 

3  4.1  tit.  IH.OF  )ol 

LAI  .  Ilf  AT  f  I  tlX 
(Wat  t ♦./«?) 

0.56f  01  I  2. 0E  »  0  I  1 

SFn.HfAI  FlUX 
(  Urtt  t r. / m2  ) 

1 . 3  <r  oi  1 3.  tr  hi  1 

SKY  AND  SiJ.  AN  Hr  AT  Hi  IX 
(Wd  t ln/n?) 

I  -4/,r  01  12.0  (:  *011 

T f) TAL  lit  AT  f  I  IDLE  T  1  LUX 
(  Ua  t  > 

t .  1 4r  02  13.  orti.  1  1 

III.)  ft  RAiin 
(nr.  lit.  1 1  *  J 
0  154  I  1)  .  JO  I 


T  K  i<  r  10.4  Vi  I  fit  1  I  V 

<  ."f-tt-l  s  /*.*•£  * 

•1.7  V  Vi  -  r,  t  In.  OF  02  1 

1  <  AI  1  Nt.  *.Pf  r  .  hUrl  1  D  . 

<  Kg /Kg  > 

7.  fell  F  -  (15  13.01  051 

sc  a:  t  nl.  put  •  f.mi*  . 

(Kelvin  > 

2.4C/{  li?  12  f.I  li  'l 

ROJf.HNi  s';  it  fieri: 

<  Mete.-  ... ) 

2  •  24 OF  -1:4  I  /. .  01  f.f.  I 

DRAG  COM  Af  U  m  (»«' 
(Me 

1  t>0.-:  -  »».■>  14  If  14  1 


D 1 »  I  F  R  Lf*i  »  IS  IK.  i  N  l  FI.  Phil'  III  A:»f.  Fill  K  A'  RUDY  NAM  11  DrRIV'Mi  I'AR  AMI  ILK  V/.lll.S  AS  llJMIMIllR  VIA  T  HI  *.  I  ANP.ik  !■  DIVIA1ION  I  WDM  l  1  :  Ml  .  1. 

A.  1 1 VI  Wklt.Hirl)  I  (IMF*  Of,  (  |  *  VAI  III  MK  ,.1  AMIRI  M  N1  UNI  f  R  I  A  1  N  1  Y  VAI  III  tWMir.H  f  V)  R  AliSClUH  VAl  "T  IS  I  AWf.Y  FJ  >  AIL  VA<  IMS  ARE 
l  I  .IFD  In  PlFiii’Nl  1/  IF  l  I  RFNCF  AND  AVI  *UT 

GPA*  Rll'l.  ,’/!  M'J-.lc  NTIIM  LAl.H.AI  !.IN  Hi  AI  SKY  RAD,  T0 1  At  M  .1  B'lUl  N  FKiruilN  S  .  ,-FI  .  in:  Rtl.I.O  DRAG. 

Nil  AI  r.n.t  AT  l  DM  FlUX  II  UX  MUX  FI. IIX  FI’  a  RA1IU  VF  I  t‘l  11  Y  F.lmll'IH  UN’  l  |  NQ  1  U  I  | .(  F 


:*5X  |/z  NX 


os; 


4X  bx  iin 


.’•’l:  MIX  4,-x 


End  of  data  k*i« 


521 


MARINE  SURFACE  1  Aft  k  H  tCRDNF  Tf  OROt  OCICA*  F  KPFfi  IMF  NT 

NA'.G.L  k!  '  -E  Aid. U  I  Af’ORAT  flM  V 
A  I  rt*.i$PUi.H  I C  PHYSICS  BRANCH 
MAR  INF  A  I  r:L)‘-.P  IHF  ,*  \  I  BlGFARiJl  STHJIDN 

san  nico^a*;  T:i:  and,  cai  ifornia 
*  «  *  a  mu: romp  iFTkin  i.*cn:ri  data  »  >  «  » 


RUN  NUMBER : 

7Vfi*jHV223C 

PRINT  Dm  Ft  . 

l.  JU.V  IVHII 

START  1 IME : 

22:53:  U  P SI 

L’AIA  Gi-iMPl  lm 

KAl:  tiM  L  1  IVl.ti.  Hi);  i./rti 

n 

INI*  1  IMt  ; 

23:2C:5l:  PM 

DATA  AVi  mTGINi.  Ptkltl.i;  2.-:  Mu, 

GIAHI  DAIE : 

V  May  19V/ 

(DAY  127) 

Midi  «(.»  A  H'RI 

1  ID* PE  r  t  Lvl  i  ,  2=  i  i  .*t  k  i  * 

V.-L 

ANAI  0(<  LE  .tNNH  RAVI  DATA 

(AVI  RttCt  V(*G 

No  Ufc 

No  ■  (j  1 

No  .0? 

No  .  0  T 

No  .  14 

Nr  .  l> T< 

ft*.  .  I  f.  ft*:  C  7 

f-.  .  08 

ft  L  .  i,t 

Mil  I  Rtf  -  A 

II  MP  .  STktiC  . 

i  rtMp.siKijC 

2  DEW  p(l  INI  1 

D!  U  KOI  Nil* 

W Ini)  Mi  IF  L*  1 

UJInO  *  I- i’ 1  i)2  liH"!  .  p.II'S  .  *' 

..k  i  Re  *  . 

Mini*  :/!■= 

b  .  21.5 

0  .  1)  fc  U 

.  C 1 1 

4 . 9/ls 

5.  054 

5.PN4 

5  .  t  iv  4  7V6 

t-  .  i>-  '■* 

5.2/.' 

ft  >  1<I 

No.  11 

No .  r* 

:vo  .  1  3 

It  o  .  14 

i*i  .-  .  I-. 

lt->  ■  1 1.  No  ,  1  7 

LU-k  W<  1 F MP  A(.  FktUU.NI 

AC  VU  TrrI.I 

MANtl.V  FLAG 

4*1  K»T  KtE  . 

S'*  ARE  A 

AK I  E>  Vi).  1  3‘t  I  .  E 

3  v;n 

3 . 1)26 

2.546 

j  .  J  .)  1 

»  .  J  ill 

.“.JO! 

ii.ilJl  *.  2 J5 

DU  r  r Al  CHAN.MIL  RAW  b A  1 A 

<AVi  RAGE  >  : 

tSGAKPMFNT  Dili  A.  E  Itt  l*  CA' 

IB2AI  IU-*  An,. 

Ulni  ii  I  .  ,  L  *«RPM;  NF  CiJX;- 

r . .  t  in-"  j 

N  .i .  I 

No  .  2 

L-PWlND  N)‘ AK 

I  !r  >v  IND  t  i-.NI» 

I.1/  i ,  J  Al 

12  •  »-l  W  ;  i..  i  m 

1.  1  L  l 

L-  ...Li. 

AIR  It  Mi*  .  1 

AIR  1  EliP  .  2 

Hi.'IGtl  C/i.ENG  TH 

PAT H( neter  •  > 

<  tin  l  f  * 

i  V.i  it.*  ■  V-  1  ts  > 

M.oes  1  > 

1411  124230 

1421  II*' ,339 

ii  1 VV 

V*/ 

Ij  0  ifj 

,J  .  11 ‘.,1  .1  .  )  l,  J 

j  SV..' 

,  7  4  2 

SYS Ten  HHJS 

rktt'PIN-.  P.  ^Ani' If  NS  IRANI- 

AT  i  0  I  MO  EnC  i 

tvs  *k  INi.  Ur*  I  1  • 

MAr.lAI  UAL 

1  RIO  K  1  til iH I 

DATA  L:*V.I' 

vrn  i  .  RCF  .  Pi  V 

MU  1  .RPE  .  1*1  V 

71  A n  RE  F  .  Di  V 

r»C  Ml*  i  i  i  ll)  r.i ,  1  ki.  ti) .  E  1. .  ■  K 

Af  ••'•MA'l 

*’••.  i*tU'i  ■( 

(Wi» .  scar.-) 

l  f>‘>  .  if  JO-  ) 

( ho  .ii  dfts' 

A  ( pi  o  .  >  .  61*50  > 

t*(  No  .  >  .  C65V> 

fwc .  > .  t'fcrv) 

i  No  .  •  5V>  *  Nr.  ,  >  l  Hr  > 

iVAI  * 

<  'G  1 

0 

0 

168 

» 

i) 

0  J 

i  r.  • .  ■  • 

*  •'/  3  ( 

OBSERVED  MIGROnt.  fEURiJi  U.. 

ICA'.  PAKuMr  II 

*8  (InEI.UPINC 

1 H*-  Ah-JVL  CAI 

ANT-  ESGAKPh 

Nf  CORRi  Cl  in •*.-;•*  1PAN5'  AH  1 

in  -  •  *'-.4  8: 

.  p  j  ft'.-  Uft  J  T  G 

AIR  TEMP.I 

WIND  LI* EDI 

DEW  PU IN  i  1 

Ik  ftp  .  GiRLC  .  | 

WIND  DTK. 

1  rip  .  pp»  !.  .  1  ►  J  K«;i . 

i  :-i  o  -  ■  i  r  : 

n  AH:  ■ 

(Celsius) 

(Me »er /set.  , 

(Eel  .  *M  2/3* 

(  I’.-g  .  1  r  Cl*  * 

1  n  1  1 1 :  b  a  r  .  'W-,1  t/tt.'i 

•  i  .- 1  1  s  , 

12. 4S3 

U.  17 

9. 45 

NO  CAT A 

(24  9 

1  Jl  1  .70  ;  -  **-■  L  u 

1  "/V 

.  •••5  : 

AIR  TEMP. 2 

WIND  EJPr.t  1*2 

0.  W  PiifN  1  •’ 

li'rtp  . lkUC.2 

1  X  F*f  I  Al».  I. 

PAP .PRES. 2 

( Ue  l i  vs ) 

(rieter/se.-. ) 

i Cel si  os) 

( K  e  1  -  <  n  ■  2  /  3 ) 

(Meter  MSL) 

(Millibar) 

12.5  14 

V.  3tJ 

V .  50 

NO  DATA 

- 1, .  0  L 

1 t 1 2 . 03 

r, '.LG III.  A 1 1:  D 

Ml  CM  IMF.  If  MROLGGUAL  I’E.kAME  TtF'S : 

U.:ilMF.  Zi 

p/i  r  Tt  rtf',  l 

VJR.  Tt  iii'.  1 

v.pur.  Ti-.HP .  i 

AfiiT.FF(f<in>.  1 

PEL  .Hil.MO  1 

!i'L(*  .  HUM  H>.  t  Vrtl'  Pb  c‘G  .  I 

G.VAP  Ppr-^.l 

Pi  i  .  f M'f  » 

< Me  t  ■  t  s ) 

•  f'e  l  s  ,  u  s  > 

ifeKt  i. s ) 

•  Cel'-u*.) 

■  K.j/m.3) 

(At rrent ) 

( •<  g  /  *<  g  )  i  n  i  1  1  i  r,  a  r  > 

•  mil  i6a, ■  ) 

.  r.  -  / 

i  G .  35 

12.613 

1  3 . 68'/ 

1  .< .  1/  6  9 

8.  V6IF  -li.3 

32 . 06 

7.2?2i  •  (.3  11.  a;  C 

i 4 . 3V2 

NT  i/8  T  A 

hi  i  (.h  I  .  72 

POt  *•>?’  2 

VlFr.TE  riP. 2 

V . PUT . U  MP.2 

APS.  hi  :n  ID  -  2 

KL  l  H'it  lli.2 

Spr  1*  .I.IjMI  1)  2  VAP.Pkl  L. .  2 

.  ‘.V.P.*  .-.i.s.: 

Rir  in i/i.  *; 

(Meter  t* ) 

(I.VD.1U-  > 

(Gels*  i. -> 

(lelsiLS) 

(Kg /hi ) 

i  Per  ten  T  ’• 

(Kq/M,  >  *  ni  1  1  ib«<  * 

1  M  l  1  i  W*df  , 

i  k  f  1  .  ,  ft  - / 

7  .  :.*  i 

12  624 

13.005 

1  3 .  AVI. 

ti  -  V9UE-  M3 

HI  .75 

7  .  .3  j  Gt  it  j  1  J  .  ft  4 

1  4  Mi 

i*il  1  'A  '  ►> 

Cn-.triNUED  hr. 

inJ 

RUN  fthrU.il  R  ; 
h  r  AR  T  TIM. 
ii  FAR!  DAI  Ft 

V05u''  ’23:) 

•2:5  3:  0  P'il 

7  May  1 V/V  (DAT 

29) 

MAR  1  :-»C  1  HRF'AM.  1  AVER 
fiPi  MlCkliM.  IFI1PO  0  3Y 
'  AN  Nil  (;LAS  IGl  AftO,  C.TC 

PRIN'l  1*A  1  E.  . 
OitlA  r  ArPl.  iNi 
DA!  6  A-.GVAOlNf 
iti'ilf  Nl  l  Al  IRE  ; 

1  .UJ.N  J  VAc 

I.AII  iA,.L  i  I'AftftL  l 
Pi  k  Fl)D :  28  Mir. 
i  UPPFR  1 FVEL  - 

■  1  ...  Mil 

1'Ll.k  L  f  Via 

PROFILE  CALLUt  At  IONS  RAS‘  f*  ON  AFiQVr  OEr.LRVt  D  AND  Cm'  C.'J  ATi  l)  VAI  M.-.S  <  R'lL*  I  NG1  R  .  I 7 /S  »  : 


GTA»R  fit 


FLO *  PARAMtTf  **'» 
(  *•  -U»  ,  -DUhM) 


SC- Al.  I  NO  PARAMfl  lkn 


i'K.i  «t  SU-.-LS 

PARTIAL  DtftU'AFlVtS  .  ■*  -  1  Ni.  R  .  «I  T  H  H  11.111 


CkAD.R  ri  HARD  SUN  MlrthFR  Mii.VNFUM  Fill* 

(♦-Stable,  -  •  Uns  t  ab  I  ♦* )  i  N  t  /r*2> 

-(I.OlC  AT  Gf.u  2.«4f  01 


FRICTION  VeIOCITY 

( Meter  s/srr  ) 

4.305r>l)1 


t.fcNi  kA!.  FCHM ;  DN  /  D  7 
I  (N1-w2>  j/M  n(Z»/>2>« 

czuz2>i/2i 


Gt  NEPAL  t  t-t-'M  N  SLO.-f  -- 
I  <  l  nZl  PSI  )  -<  1  n/?-PM  ‘  1/ 
i  N  I  -N2  1 


Oil*.  1 K  ML  fiF  AN  HFIUIT 
(Merer)  Cmh--<  t\  »72>  I/M 
12.7? 

//L  AT  GMH 
(1.014 

// L  A I  11.  M*  FE'KS 

■  0  .  (M  .1 

Z/L  AT  /.l 

-  d  .  0  I  7 

Z/L  AT  7? 

-  0 . 0  t  0 

KUNIN  OF»l  JKSIUV  IFNCIH 
'  Merer  «. ) 

-9.606E  02 


hlMlOiTf  n.Ox 

(k'q/set  m2) 

3.811-0’.* 

LAI  .  HFAT  FLUX 
(Ua  t  f*./r>2* 

V. 4  IF  01 

SF  N  .  HFAT  F>  • 

< Ud  t  tr.  /m2 ) 

I . OPE  01 

SKf  AN  I*  SOLAR  Hi  A I  Pi  UK 
(  Wat  t*./«2) 

I  .4/,E  PI 

1 10  Al  HFAT  |«UDf,»  I  FLUX 
(  Ua  l  f  s/m2) 

l.ivr  o.' 


goai  ing  s-p»  c  iiuno . 

<  kq/Kq  ) 

6.44*.C-0S 


SCALING  PUT.  TEMP. 
(Kelvin) 

-I  .709E-C2 


ROUGHNESS  LENGTH 
(Meters) 

4 .20 HE -04 


DRAG  GOEf  .  Al  if.  M:  It  KG 
<  D  i  «ens  mnlf.  .  > 

.*.r.7Si  UJ 


K’-UlNi)  T.pnro  <M/ve«  ) 
Z =H£ 1 GH I  (Hrters) 
OWS/D7*  8.82E-02 


N-3PEG. HUM) DTTf  (Kq/Kq> 
7®HFH,hT  (Meters) 

D3H/DZ *  -8 .  ?.?r  -06 


E.'PUT  ItrtP.'KPUini 
7  ■  I  II  I  r.HT  <  Me  i  *■•)•  »  ) 

DC  T  'D/s  •  -  36r  -03 


N-  w  I nD  SPUD  t  rt /*»•«:  > 

7 -Hi:  I  GH  T  (M‘  Vert.  Axis 

f*SI*PWt| 

US  SLOPE  -  8.32l-01 

N  S^EC  .HUMID  I  I  f  <kq/Kg> 

7  -  HE  I GH l  <M)  Vert. A* is 
PS  I  *-PS  1 2 

GH  M  OPE-  -  8  3 /£  03 

N  ■  P 0 T  .  Te  mp  .  (Kelvin  1 
/- HEIGHT  (M>  Vert.  Axis. 
Pl.j  -PGli* 

P  IK  '  I  GPL  3  l*F  01 

i»  l  nTfchf  ,  STRUG  ( k  *  M  2'3t 
-•  HI.  1  I  n!  t  M  '  Vr-r  t  ,  A*  i  S 
PS  I -NONt 

C  l  2  SI  HPT  -NO  DATA 


p  . r i  at  /i  = 

PGM  AT  /2- 
PM2 A I  t I T 
PS  1 2  AT  /P- 


0  .  066 £12 
!)  .  D344DU 
I)  .  040446 
I)  -  0201183 


HllWr  N  RA  MO 
(n:i  aft  1  tt.  i 
Mill 


GtNIRAL  nUtSTANILi 


M I  SC Ei  i  ANl  i HIS 


VON  KARrlAN 
I  ON?  TAN  I 
(Na  urttfSl 

0  4 


G  It  AVI  (AT  ION 
At* CL*  [RATION 
( M  /  f.Pf  2  l 
7 7‘.7 


PROF  II  K 
lllk  .PRANhfl 
M  miff  w 

f:  .  74 


PNOF  II  ► 

MIR  GEHMIM 
MM  PEN 
C  .  74 


PIH  K 

St  N  Hi.  A  I 
I  RAN'  .F  CHI  F 
l  V2i  - 0.3 


PEI  K 

h  1 1 3  I  l.H  I 
TkANNF  .  CLiLi 
l-.l.T  C« 


aik  dfnsitt 

>.  ¥.  niHU 
1  229  3 


G.I  Nf  R  Ai. 
Ac*,  ti r 
r  inf.  ii 


NOIC  .  , 

acy  hmfriticr.  i 

ita»  i  :>n  e«e<  gt*  .» 


■*f  e.»*1e:| 
by  *  user 


fi.r  nea  »ur  ene-' t 
1 1  an  ■»  F  • 


o  t 


Pfiifile  Slope  anil  or 


Por  t 


l  Der  t  va  •  up. 


AIK  CPI  i  :  E  I C  HI  AT 
ili*  a  I  /Kg  k  P  1  .  > 

.  4  I  ‘  I 


SHI  SH, 1  ♦/  GH  i  k *| /h q 


g.-.IFF  I  At  t(i  A T  VAP 
*  111  a  l  .  /K.,» 

I.  VI26E  ME 


( TINT  INlJl  I)  ON  N>  *  T  PA*. I 
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1 


RUN  NUMBER 
STAR  I  TIME 
MAR  T  DA  ft 


7905(192*  .so 
22:53.  J  P  T 
V  Han  IP7V  (MT 


MARINE  SUkFACF  LAYt.R 
«Rl_  MlCHUr.UEOaOLCCY 
SAN  NiCGlAS  ISLAND ,  CA1 


ESI  IMA  I F  D  MICROHF.  TMIROlOCICAi  PARAMETERS  AT  TEN  METERS  : 


PRINT  DATE  :  li  TUN  IVdl. 

DATA  SAMP  I  INS  RATE  <  Al  L  IHANwMS)  n  l  n 

DATA  AVERAGING  PERIOD  mJH  nif* 


AIR  II  HP  . 

WIND  SPFED 

DFW  POINT 

TeMP .STRUC - 

K9-  Pktb 

PUi  K  WT  TEMP 

AIR-WI  IrMP 

POT-WT  lUI" 

V  JR  W  r  T  t  Ml* 

V  F '  ■ 1 

’  W  :  1  1  rv 

(Ceisjas) 

(Me  rer/scr > 

( Ce 1st  us ) 

(Kel . *M-2/3) 

Mil  i  I-)  ii  ) 

Cel  si  a*.  > 

(Kelvin. 

( h  e 1  air >  i 

(Kelvin) 

(  »i  r-  1  - 

•  \  f.  • 

12.520 

9.47 

9.50 

NO  DATA 

16  12.  ’9 

;j  s  -" 

-t  .LG/ 

■  (1 . 959 

\i  .  2  1  4 

L  •' 

HEIGHT 

POT .  TEMP  . 

VIR  .  TEMP  . 

V.PQT  .  TFMP  . 

APS.KUMID. 

RtL  r UM 10 . 

■  pi  i;i.nli>. 

VAP  PRF ?»  . 

G.VAl*  PkCh 

• 

IN.,i  , 

<  Meter  s,  > 

(Celsius) 

(CelsiuO 

(Celsius  i 

( Kq/ m3  > 

(Per ten  r  i 

()«  S' 

■  N  i  l  1  i  b  a  r  s  • 

'Millibars' 

<  ¥  «r  ! 

«n  :-'i> 

10  .  00 

12  618 

13.791 

13.669 

8 . 994F-03 

BI  .70 

•  i !  r  1 1 

i  i  .  :■*.€« 

l  4  49  9 

Mi  ■( 

PHI  K  AERODYNAMIC  CALCUi  AT  IONS  BASED  ON  A  BO  VI  EST  IMATF  D  VAI  UfS  AT  TEN  fit*  HRS  <FR  ILHI  E  T  AT  ,  1 9 


INF  V  «Rt  b 

FLUX  PARAMETERS 

)  NH  KRV  D 

INFFRRI  1)  ME  ON  Vfck  I  xCA- 

SIAPIl  1 1  1 

<  +-UP , -»D3WN  > 

scal ing  parameters 

VFLOCITY  CQ VARIANCE 

ASi  1 1  J 


r-WAD  .RICHARDSON  NlMPFR 
<  t-Stable,  --Urnui)l»'i 
0  040  AT  Cftrt 

GEOrtF  TRIO  rtt  AN  HU  GHT 
(Meter)  CMH»(Zl  *Z2) 1/2 
12.99 

Z/l  AT  GMH 
-0  •  U47 

/.'L  AT  10  METERS 
0  038 

MONlN-OPUXHOV  LENGTH 
(Meters) 

-2  663E  02 


MOrtlNTUrt  F  LUX 
(Ni /m2> 

-1 . 3VE-G 1 

HHrtTDI I T  r t  OX 
iKq/ser  «2) 

3.45E  - 05 

l AT . MEAT  FLUX 
(Wat  ts/n?> 

8.S3F  01 

i«F  N  .  HEAT  Fi  UX 
<W*tts/«2> 

I . 29f  0 1 

SK  Y  AND  SO.  AS  HI  A I 
(Ma  t  ts/«2> 

1  46E  01 

TOTAL  HEAT  BUDGET  FI  UX 
<  Wat  t «/«;?) 

1  .  13E  OP 

HGUt  N  RATIO 
(no  uriit<>) 

».  151 


FRICTION  Vtl.OCTTY 

( Meter s/ser ) 

3. 357f -0  1 

SCALING  SPr.C.kUHID. 
(Kq/K.j ) 

-0.364fe  {15 

SCAI  INC  pur  .  TEMP  • 
(Keli/in) 

-3. A05E-O2 

ROUGHNESS  LENGTH 
(Meter  . ) 

1 . 207F-C4 

DR AH  COFF . A I  10  METERS 
(Dimensionless  > 
l .P55F-0T 


W  I  fH  LON.,  .  VI  LOCI  Tr 
( Me  irr  ?/ser  ,J ) 

-I  .  127E-01 

WITH  APS  HUM!  Dll  f 
(Mete-"  Kq/set  *3) 

3  452E  05 

WITH  PUT . TEMPEKATUM 
(Meter  Kel . /ser  > 

1 . 03GF-02 


A  I  P  Vi  N<:.  1  T  t 
‘VQ'r*^ 


Aik  DPI  L IF  1C  ML  A  I 
■■  IT,  al  /Kq  kel  .  > 

('  4JV.F  02 

UfiTfk  1  A I  HEAT  VAP 
•.  n t  a  I  .  /  K  fj  i 
5  902  Tl  05 

VrV’.lRtS.AI  WT  tfVti. 
(Mi  1  I  ibar  ) 

A£c>  .  h.  -.1  (DAT  W!  l i  VI  - 
(Kq/rt3) 

1  . 175E  -ll 

t-AH  k IV I  &  ni  WT  ■  ’  ‘-f 
(Mi  1 i i bar > 

111  13.9V 


MEASURE*!  NT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PER  CF  NT  MEAN  ERROR  AS  COMPUTED  FROM  CONS f  l  TiJ.r  n  T  Mt  AS.JkFMl  n  f  ACCukAC  If'. 
TOP  RUW  ARE  PRIJFUE  FRRilR  VAIIit-S  AND  POTTuh  ROW  ARF  FfIJl  K  AERODYNAMIC  FRRUR  VALUES.  ALL  VAUJFf.  ARE  APPROXIMATE  Anu  AM 


GRAD .RICH. 
NO  A  T  GMH 

ZXi 

AT  1  Oil 

MOMENTUM 

FLUX 

LAI .HEAT 
FLUX 

SEN. HEAT 
F'  UX 

SKY  RAD. 
FLUX 

TOTAL  Hr  AT 

F  I  UX 

POWF  N 
RAT  TO 

FRICTION 

VEI-OriTY 

SCI  -Si’Fl 
PUM«l>ITY 

S  S  .  PM  • 

iLMi-  . 

R'.IJ.H 
i  !  KG'l  li 

DRAG 

IMF 

I07X 

|C7£ 

erx 

146X 

84% 

10% 

l  16% 

230% 

40% 

10  6% 

4  '?% 

;.0% 

J  % 

IR?2 

102% 

4  hZ 

42Z 

113X 

10% 

35% 

153% 

23% 

r>:,% 

1  ■  •.% 

4>"; 

4,'% 

CONTINUED  PE  LOW 


RUN  NUMBER 
O I  ART  TIME 
SI  ART  DATF 


7905G9223G 
22:53:  0  PST 
9  May  1 97V  (DAY  129) 


MARINE  SURFACE  LAYER 

NRL  micrlmeteiirology 

SAN  NICOLAS  ISlANO,  C.« 


PR  IN  I  DATf :  11  JUN  1981 

DATA  SAMPLING  KAff  "'ill  I  HANNU  A  <  v-'Mli. 
DATA  AVERAGING  PfRlOD:  28  Mir, 


COMPOS!  IF  PRUFtIF  AND  DM  K  AFRClDYNAMIC  DERIVED  PARAMFTFR  VALUE  WFIGHTFD  AS  A  HJNLTU>N  OF  THL  ABOVE  RE'PECT  1  '.'F  Ml  ALLS'  Ml  NT  .  •WOK:, 
WITH  THE  LOWER  LIMIT  OF  THE  CORRF  SPOND  INC  MEASUREMENT  UNCERTAINTY  INDILA1KD  I  Mr  I  i  : 

FLUX  PARAMETFRS 

STAfcll  I TY  (  ♦»i.lr*  t  —  =  DOWN )  SCAl  INC.  PAR  AM?'  TF  RS 


CRAD. RICHARDSON  NUMBER 
<  t-Stable,  ---Unt  table) 
0.021  10.02)  AT  GNH 

GEOMETRIC  MR  AN  HEIGHT 
(Meter)  CMH*( Z1 »Z?> 1 /2 
12.9? 

Z/L  AT  GMH 
-0.027  10.021 

'/L  A I  10  METFRS 

0.020  10.021 

MON1N-DPUXHOV  IFNGTM 
( Meter  s  > 

-4.091E  02 


MOMf  NTIIM  FlUX 
<Nt/«2> 

-191E-01  16.0E-G2I 

HUMIDITY  F»  UX 
(Kq/sec  «2» 

.I.jlf  1)5  18.  HE  061 

LA  I.  HEAT  Fl.UX 
(  Ua  t  ts/m2  ) 

8.73F  Cl  IP. OF *011 

St  N.  HEAT  FlUX 
(Wat  f.,/nP) 

1  .  14F  01  I  (.  OF'e&L  J 

SKY  AND  SOLAR  HEAT  FlUX 
<  Wa  r  r  /mP  > 

1.461  Cl  12. 0E  *01  1 

TllIAL  I  IF  A  T  BUDGET  I  LLIX 

(  t  »5/«.’  - 

J  .  )4f  02  I.;.  ME  #01  I 

inwt  N  RATIO 

(nr.  unit-,; 

0  .  I  T4  [  I  .  JHI 


FKJCTIOY  VELOCITY 

( Meter  *>/«»rc  ) 

3.R83F-0I  I  A .  Or  -  0  2  J 

GOAL  tNG  SPEC  .  Kl.’rt  i  D  • 
(Kq/kq l 

-7.6301  -05  13.UI  -.151 

SCAl  TNC,  POT.  TEMP. 

(Kelui  n  ) 

-?.U47t  02  I2.0E-02I 

ROUCHNrSS  Lt'Wf .  TH 

( Mete/  «* ) 

2.4561  -  04  16. 0E -05 | 

DRAG  ro;  FAT  1C  MCTCk'S 
i  Me  i  t-  r  s  ) 

1  .  /.'<>.  o 3  I  4  .  OF  -  04  J 


DlfFERFNI'R  pr  TWi  t.N  IHI  PRllMl  t  AND  pJ:  K  A?  kf)|)  YNArt  I C  DIRIVI.D  PAR  AH  Me  VAIIIr’.  AS  COMPUTE  P  VIA  lHt  M  A'tGAR  !•  Pt  '  I 
ABliVF  WFlGHUD  (UrtPO'JlTf  VAI  I  IF  HR  Mr  AMIRI  nr  NT  l‘NL »  R  T  A  I  NT  Y  VAMII  -WHTl.H  *  VI  R  AK.UM*;i  VAI  I  t  li-  lAKUBi  el  I  L'Ai 
I  1STED  IN  PFRIFNl  btFFf  RENT.r  AND  ARE  Her  "• 

GRAD.  RICH.  //I  MriMINTUM  l  AT  .HI  AT  SIN  HlAt  '«T  RAD  TUTAI  Ht  A  T  IvilWi  N  I  kICTIIU  S-  i  '.i’ll  S'.  Mil 

NO. AT  GMH  AT  1 0M  FlUX  I  I  UX  MlIX  MUX  M  Ux  RAlHl  VH(il  Hi  MN.PHr  1  .  r 


712  h9X  19/. 


6*  t?Z 


0  z 


U  |).lf  |9L 


END  UF  DATA  RUN 
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n«wjNfc  SlKfACI  1  n;'Ki  i.  IlURu  ijuIlA'  ExPIRJM;  n( 


NAVAi  fci’JAMl.h  l  r*i  nfri.  H»R  1 
A  1  nOM  i.  rt  i‘ * « i *.» I C ‘ .  DRAM  H 
|-MR|NF  M  1  r  .'jHHM-  (1  K  t  Ct  A  ,<  LH  M:-IIOh 
SrtN  NlCUlA  .  IS  UNO,  (‘A:  ft- OMNI  A 

»  »  «  <  rtll.KlifiE  it  ijkfii  LjL1l.mL  &AIA  »  «  *  » 


l>  INT  |>AM  1  i  JUN  l  Vri; 

DaIA  Ci.MP'  IV,  WAi|.  '.ALl.  ti'Af-Niid;  (,/n  in 

Del  A  AVi.NACINi  PEW  rill*.  28  H Mi 

Mint  Kli  AHtRF  .  i  1‘F-ptR  L  t  i  ,  Lr-iliUER  itVEL 


L'r.W  .  II  I  N  I  1 
•j.l’lV 


MAN;  ia*  hi  «' 


i**  i  .  i  A 

;•  w  :-u iwi:* 


-  .  1*, 

/•  ^  i.  (.  t 


W  v  .  I  h 

U  I  lv|*  r'l  I-  'Ji‘ 


Nr-  .  0  0 
•-K  Y  RAD  . 


t  ‘..CAR  f*  Mf  w  I  O.i  I  A  I  |M  0  Ih  lk-AlUliV  AN,*  w;nv 


npyiwi*  m  am  ii'wi*n-  i  i^nij  i»r  i ■ 

III  IoH  i  /  i  t  Nl,  fH  ruli  '  M,.|,.,  ,i  .  Vt  1 


tic  .  QV 
Hek  f*Sl  b 
4  80S 

N  o  .  1 V 
VO;  I  PIK 
Cj  .  2Ut- 


rLl)  LSCAKPnfcfiT  L- HR  Cl*  M  UAiS  ■ 

la  I  Or  T  Ml  la  .If  I 

rV.'il-b'  acvl'r  .) 

||  .  J  .11,  ;>  ,  vv:* 


!  f> .  0  r  W,Jn:  I  k 


fl  i  .  fl  J 

. > . COOVi 


v  IN'  :  .ll>  l  M,  I  rir  Al  j 


■  nil  Rr  1  [  • 

r.  i  /  *j  l  ■ 


rV*ii  t  •*!*•  I  f 


I  in  u  i 
.  >  1 H  2  ) 


f.L  Via  IA'.f 
(  VAC  > 


NO  .  19 
WIND  DIR 
’j.All 


WV2EC 
(Coef f  ) 
0 . 9aV 


f.C  F  REtil.lt  NC Y 

<K7  > 

*.9 .79 


•||  I  T  ION'.m  TRANS’. AUD  JNTU  E  Nl  |  NEE  R  I  NT.  UNITS 


(Matt /r . '  i 
i  .  j  i 


fit  K 

(Cl#  I*. 


I  LnP  MEAN  AIR  U.nP 
;  iKelvin) 

26 S .  til  fj 


if*'  ■  M.jiii  u 
i  h  I  /*».!  . 

V.  .  ‘  4,  -(•  ( 


wr  l  Hi  111  J  r.  1 
iKn  e».t  i 
H  l  (•  »' 


l«AR  r-kl  S 
inilhiH,- 
IMl  lt 


SF’El.  .  HUM 1  D  ■  1  VA^.mS.l 


•K.r 
7  in 


■  M  i  1 1 1 1 1  *  r  > 

11  931 


S.VAP.PktS.I  KEF. INDEX  1 
(hill  >  (  Kel  .  *M  ?'1> 

14  ini  NO  DATA 


•■Fl  (  1*1. n l  D  2  VAr  .'Kt  6.2 
■  X  q  -  t  t  >  «  M  i  I  1 1  h  d  r  > 

•  •'*/  ''I  -  i  11.961 


Si.VAP  1'RI.S 
(  N  i  1  t  1 1.  3  r  i 
14 .4Bf> 


RLF  I Nl.»»  t  .* 
(Kel  .  »H  -I»/i  t 
NO  DATA 


:n!  nlr- 
(ART  I  i  .1 
'ART  C.M 


•  Mdil  r*AR  I  Nr.  FiiRrACl  •  Art1' 

I  i  p.f  NHL  M  f  Eft  ll.Ho  It  MR  l’.  I  r.j  r 

1V77  irv)  '.LAN  Nlf  lil  AS  I'-IAND,  (.,1 

9 -•  OA'.il  L  UN  Ail  iVi  OO'.r  KVt  P  AND  t.A.J  IJ  AIJ.D  VA!  Ill  S 


PRINT  DA  I T  II  JUN  iVdli 
C-AIA  •‘ArtPLINU  RAH  (ALL  t.HANNF  IS#:  /,/ 
DATA  AVlRACTNv,  PERIOD;  2H  Mjn 
f  l  Pit  M  I  ATURE  :  1  =  URPF  R  I  tVH  .  Z  -  I  QUCR 


mD  .  i*  I  .HrtkD 

bi  All',  I 


||f)f  1  :< Ji  hi  AN  ! ih  it.IlT 
Ml!.'  *  l.h.T •*</  1  »?.'!  1 


r.i'MlN  -T|».iiFMiV 
'  (1  ?•**/■  s  > 

■t.  tot  o;» 


‘  ft.  PAL 


t  LU  a  t- ARArtuT  l  as 
(  r :  Uv  ,  -  -  DO'JN  ) 


hUhTMlIrt  Fl.UA 
(NT  / n'd ) 


Hltrtl  DJI  f  F'  UX 

diq/vier  nl’; 


LAI  . KFAT  FLUX 

<  Wc»  ft  «i/«2 ) 

8 .  ‘/'ft  01 

Si  N.HEAT  t  I  UX 
\  y.i  1 1  *  /mL-  > 
i . i St  ui 

SKY  AMI.'  SOLAR  H.  AT  Fl  U X 

(UiMS  /«.’  ' 

1  46E  01 

i  li l Ai  Ftc A  I  l-IJv&t  T  FLUX 

{  U«i  *  r  / 

1.1 4f.  II.' 


IN..  PAR  an;  UR 


h  '  -.lNi  t  w  ,19731  : 

IART1A!  DLRIVATH'i.S 


r  •>'  It.  I  In.*  Vi  l  OCT  V 

tili.Hi-r  •./•  ri. ) 

4  *1341  (-1 

tlCAl  IN!.,  :  PFL  hi  in  0  . 
(  X  (j  /Ky  ) 


S'  Au  1  NO  PUT.  TLhP  • 
(Kel Jin) 

oaBE-oc 


RUUGHNrSS  l.FNCTH 
IKei^rs) 

3 . I99L-04 

ORAL  CUET  .AT  Ui  hF  TF  RS 
( U i mens l onjest 1 


t.tNFRAI.  FO<h:DN/D/  = 
l  (Nl  NIH  )/tl  ntZl//?* 
<Z\*22>1. '? 

N-UTnD  ’  Ptri)  Ifl/spr  ) 
Z *ML l OH T  (Meters 
DViS/DZ*  7.9Vt-aa 


N* SPEC .HUM ID  II t  (kq/Kq> 
Z  -  hi  l  CUT  (Meters) 
DSH/02=  -8.92E-0A 


N=r*ni  TinP.iUUm) 
/!  -  lit.  I  CHI  <  i.pltrr  s  > 
DIJT/&7*  -2 . 86F  *  0  3 


PR 01  H  E  SI  OPES 
-1NCR . W1 TH  HL ’CHT ) 


CFNEitA!  FORM:  'N'SlOfE' 

I  (I  nZl-MSl  >-»l  nZ2-PSI  >  1/ 
f  N J -N2  J 

N^WInD  Vali  d  ( M/st.'-r  ) 
Z=HEIGHT  (M>  Vert, Axis 
PSUPSU 

WS  SLOPE-  9.02E-CI 

N  r-PEF  HUMIDITY  (kq/Kqi 
Z-HT  IGHT  <  M )  Vert .Axis 
PSI-PSI2 

f.H  Si  OPE=  0  3 

N  -P  O  T  .  TF  Mr’  .  (Kel  win) 

2=  HEIGHT  (M)  Ver  t  Aik. 
PSI * P S  J  2 

»MK  <-,t  t-p£*  -2.591.  01 

N'-LnT  LMi  .  STRUC  .  iK  *M  -2^3  ' 
Z=-HF|CHT  ( M  )  Vert  Ail  s 
F5HNOV 

CTO  SLLTPF-N0  DATA 


’  H  *  mRMAi*  HmVI  I  Al  i  l,N  :■  -rtil  ll  ! 

■  I.-  xl.'.NI  AI.CFl  I  RA  I  In.t  l.Lv  pi, A 

i-  i  .  r*,  *  •  ,1.  i  .  .  .'.I  Mi  f  R 

.4  V  I.  >4 


I'WdFlir  Wji  K  HULK 

lu-  V  HMIDT  Si  N  Ft  Al  MvlISTUWl 

Mini  »R  l  RAf  •  .1  . 1 1 1 *  r  IKANSF  .COtH 

L  .  74  f.  .VZi  -tt  1  t.'i  -  0  3 


■  1  P  At 


uteil  i  y  M.,ertto 
I.H.  /.  ki,  hrj 


■.•if  emen  t  ol  PruFtle  !» I  rp,-  jikL' 


1’ir  t  t  A  1  Dcr  u,|tii:p. 


M 1  BC£l LAN*  OUS 


AIR  DENSITY 
(Kij/n  t ) 

1  2296 

aim  dpi  r:u  IC  HT.AT 

(  Uc.ii  /F  q  Kti  r 


MATER  LAI. HE A  1  MAP 
(  l  T  <  a  l  -•>  q  i 
5  9,i27E  (lc, 


I  will,  i"  ii  •  #»'  •  I  RAf.: 


524 


RU;*  Nurtbk  *  :  7Vt5i'*923(,l  MARJNF  SUKFAGF  LAYFR 

MARI  llMr:  :'S;2i:  OP'.l  NR  l  .HCROiiL  TEUtfULOGY 

MARI  DA  It':  V  |idV  19/9  (  DAY  129)  SAN  NICOwAG  ISLAND,  CAl 

t-Sf|f4A».D  nirfc(.-rttlf  (Win  DtiLCAL  PARAMETERS  AT  UN  METERS; 


PRINT  HAT  fc. :  11  JUN  lV.n 

DATA  SAMPLING  RAH  >  AL  L  IhANMISc  G/Nip 
DATA  AVERAGING  PLKICJD;  28  (Un 


air  rt  (i.  . 

<L>lSlUS> 
I  2  .  49C 


W>N»  St'ctD 
(.it* it*.- /set  ) 
8.41 


D.'tJ  POINT 
( L«*  Is  i  -is  J 
V .  6? 


temp.siruc.  bar.prfs. 

(Kel  .  *rt-?/3>  (rtiUibar) 
NO  DATA  1012.90 


fccUi  h  Ul  TFflP  Alft-UT  TEMP 
(Celsius)  (Kelvin) 

13.568  -1.078 


POT-UT  TEMP 
(Kelvin) 

-  0 .980 


VIR-Wl  lt«P 
(Kelvin) 

0 .203 


V.  POT-UT  TEMP 
t  K ei  vi r»  > 

0 . 3t  1 


HF I CHI 

PUT.  1FMP  . 

V 1 H  .  i  F  HP  . 

V. POT. TEMP . 

ABS. HUMID. 

RlL  .humid 

SPFC. HUMID. 

VAP . PRLS  • 

ft  - VAP .PRES . 

REF . J  NDEX 

(Meters  > 

(Celsius) 

(Celsius) 

(Celsius) 

(Kg/n3) 

(Percent  > 

(Kg/Ky ) 

(Mi  1 1 iDar  s ) 

<  Mi 1 1 1 bars ) 

(Kel . xH-2/3 ) 

ID.  i)  J 

L  3 . 5S8 

1 3 . 77 ! 

13.869 

9. 070E -03 

02.63 

7 . 37SE  03 

1 1 . 957 

14.47? 

NO  DATA 

Eiilt  K  AERODYNAMIC  CALCULATIONS  BASF  D  ON  ABOVE  ESTIMATED  VALUfS  AT  TEN  AFTERS  (FRJFHE  ET  Al  ,1978); 


INEERKf  D 
STABILITY 


GRAD . RTCriARDSQN  NUMBER 
(♦-Stable,-- Unstable) 
0.059  AT  GHH 

CEDML  IR  TC  MEAN  HEIGHT 
(Meter)  GMH- ( Z1 *Z?) 1 /? 
12.99 

Z/l  AT  CMH 
-0 . 070 

t ii.  AT  |0  MET F RS 
It  .  054 

MON  IN  -  Clb  0.1  HO.1  LENGTH 
k  Me  t  er  s ) 

-  t  II44C  62 


FLIiX  PARAMUTRS 
(♦=UP ,-=D9UN> 


MUHIN  TUN  Fl  UX 
(Nt/*i2) 

-1 .031-01 

HUMIDITY  FLUX 
(Kg/sec  n2) 

? . V7E- 05 

LAT.HFAT  FLUX 
(Watt  *»/n2 ) 

7.35F  01 

U N.HEAT  Fl  UX 
(Wat  ts/«2) 

1  .  1 9f  01 

SKY  AND  SOI  AN  HI- AT  FLUX 
(Wa  1 1  &/nL’ ) 

1 . 46E  0  1 

TOTAL  HEAT  BUDGET  FIUX 
( Ua  t  ts/«2> 

1.00E  02 


INFERRED 

SCAI  INC  PARAHFrFRS 


FRICTION  VFLOCITY 
(Meters/sec ) 

2.894F-01 

SCALING  SPEC. HUMID. 
(Kg/Kg) 

-B.354E-05 

SCALING  POT. TEMP. 
(Kelvin) 

-3.3HF-G2 

ROUCHNESS  LENGTH 
(Meters) 

7. 038E-05 

DRAG  COFF.AT  10  Ml  T£RS 
(D  i  wens » on  1*»  -»*> ) 

1 . 1H5C-0  < 


INFFRM  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Me  ter2/sec2 ) 

-8 . 375E-02 

WITH  ABS.  HUMIOITY 
(Meter-  Kg/sec  m3) 

2 . 97  JE-  05 

WJTH  POT . TEMPERATURE 
( Meter  Kel  /set ) 
9.382E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Ky/n.3  > 

1 ■ 2298 

AIR  SPI  CIF1C  HEAT 
(  ITcal  . /Kq  Kel  .  > 
2.4159E  1)2 

WATER  LA T, HEAT  VAP . 
(ITcal. /Kg) 

5 . 9C25E  05 

VAP.  PRES  AT  UT  LFVEL. 
(Mi  1 1  ibar  ) 

15.548 

ABS. HUMID. AT  Wf"  LEVEL 
( Kg / m3 ) 

1  .  175E-02 

BAR .PkFS. AT  UT  I  FUEL 
(Millibar ) 

1014.10 


BOWL  N  RATIO 
(no  unit*:. t 
0.162 


Mt  (P.UREMi  Nl  Eh  EUR  ANALYSIS  OF  PARAMF  TERS  LISTED  IN  PlRCtNI  MIAN  fc  RROy  AS  COMPUTED  FROM  CO.iST  J  TUiNT  MEASUREMENT  AfCURACILS. 

Mil'  kt.W  ART  PROF  [•  E  FRRllR  VAl-UFO  AND  MlITUM  ROW  AR:  Mil  K  AT  RUDrNAMIC  FRROP  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  “♦or-": 


GRAD . P i Cm . 

//L 

MOrtF.N  I IJM 

(  AT  .HI  Al 

ST  N  .  HF  A 1 

SKY  RAI>. 

TO  r  Al  Ht  AT 

B  lWr  N 

FRTCT ION 

«;gi.  .  spec 

SS'l.POT  . 

ROUGH- 

DRAG 

MJ.rtl  uhH 

Al  JOn 

r  LUX 

FLUX 

Fl.lj* 

t  LUX 

FLUX 

RATIO 

VF.LGCI  TY 

hi  mi  D1TY 

Tfci-iP  . 

LENGTH 

CHEF 

9 

99% 

79  Z 

L  45% 

76% 

I  C% 

1  1  2X 

22)% 

39% 

1  05% 

37% 

59% 

79% 

MX 

IH1  X. 

464 

43% 

1  09% 

I  (i% 

3  4% 

1  52% 

23% 

66% 

)  32% 

43% 

4  U  % 

Ci'wr  INJCt  Bi"l  l*W 


•■un  nJM£«r  r, :  v*.,r:,iiV.- ,%l i 

MAIM  ITrf:  I  :  •  PM 

MART  BAIL:  V  nay  L9V9  (DAY  l?/i 


MAW  I  Ml  SIJRt'Af  t  I  AYER 
NiLl  M  ICR  HALT  LIWOLUGY 
SAN  NICOLAS  IS:  AND,  CAl 


PR  INI  DA  It  li  'L'N  1981' 

DATA  HAMMING  KAlt  (AH  <  HANNT  L  S )  :  6/Hin 
DATA  AVERAGING  PERIOD;  23  Min 


.'.irii'MII  t'liH  III  AND  {i  IK  Ac  wuOYWArtU  D(KlV»D  PARAMEIiW  VALUE  WEIGHTED  AS  A  I  UNCTION  OF  Ihl  ABOVE  RESPECTIVE  ML  A  SORT  ME  NT  ERRORS 
WITH  I  HE  UiuHR  LIMIT  O.  (Hr-  I.HWRE  SP  UNO  INC  r.i  mS’IrE  Mi  N  I  UN*>  k  I  A  I N  T  T  IMDITAIt  0  IN  |  J: 

FLL'X  PARADE  TE.<*. 

M  A  •  •  i  I  lit  (  ♦riip  ,  “f'ilvIN  >  SCAI  INC  PARnMl-TFRS 


(  KAD.Rll  HARD'.IJN  NJilMVR 
ii-MmoIk,  Oi.viaNle) 

'  .i/31  il.l.’i  A I  GNh 

|.i  Cm.  TRIG  ■:•'  AN  rt?  I'lHI 
(Meter)  GM.T-  •  l\  ■  Z2>  l  /? 
1  2 . 99 

//..  AT  r-riH 

» .  >30  r  I .  i.'l 

* /i  .ii  jo  m  it 
||  .  029  l  '  .  i,»  I 

M.JMN  TH'il'lv1  IHi,  IH 
(  Me  >  •?  r  • 
i  45  If  0. 


MU  ■*  Nli  iN  Fl  I IX 
(N i /m2) 

-  1  541  -  01  (A  l'L'  C21 

L.UM  I  !>  i  i  Y  Fl  ijx 
(Kg  m2) 

.i .  1  I »  Ii5  18.  OL  JX  j 

I  AT  .Hi  AT  HU* 
iW^t  t*./n2) 

7  bfl.  01  1  /.  1:1  Mil  1 

:'y.  It  H.-  AT  Fl  UX 

I  .  >7t  01  l 3. Of ♦ If  1 

SM  Am-  S'Ji  AR  HI  Al  FIUX 

•  U.I  t  > 

1  .  4V-.J'  I)  i  I  ;• .  OF  M  I  I 

KiTAL  I  if  AT  F.CLI.ET  I  LUX 
i  W-at  I •»/'«:•  > 

I  .  0  (I  (,  ll.UAIi 


FRICTION  Vul  OC IT 
<  Meter  <i/«xec  > 

3 . 4621 -U 1  tfe.0b-0?) 

•  CAl  INC  SPT  C  .HUM  ID. 
«Kq/Kq > 

-V.64VF  05  I  3  .  OE  1)51 

SCAI  INC  PM  .  T l  Mi*  . 
(Kelvin) 

?. J54L-02  T2.0L-&2I 

RiU.iHNFS1*  LFNl.TH 
( Meters) 

I.7--.2E-B4  IN.0F-GM 

DRAG  CO*  1  -  AT  If.  Ml  IE  RS 
( i-le  T  »*.-  «.  > 

»  'd  i  ■  -  [4  or  -04  i 


i  MU)  IV  PA  I  .  I| 

!.  r.-t  in  in, 


L*  *  *  *  I  Pi  **  -  r  ».  »  N  pRn  ll*  A)l.  |i-l  h  AlRUDYNAMK  I.j  R  |  Vl  D  PA*  All  ffcR  VAI  LIT  S  AS  COMP1J 1 L  f*  VIA  TH*  MANf'APD  DEVIAHtlN  «  RDM  F1THIR  IHl 

M.I.VI  u-.  it.riP.*'.'!  V.III.  iiw  n  A;  MRf  M*  NT  UNiiRlAlNIY  VAI  I  If  (WHICH  F  VI  R  AbClJLUlF  VAL  UL.  IS  I  ARM  R  )  .  ALL  VALUES  ARE 

l  f.f*  :<  I <-  H  In  '  M  DJlMRiN  i  ANJi  AK!  "nr  "  . 

*.R».l  PJ'H  .'I.  M.l.trriiln  i  At  .Hi  A  f  SfN.HiAT  SKY  RAD.  TliTAI  Hi  AT  BUWi-N  FRICTION  S  I.SPtl  SCI.  POT  Kirr.H  DRAG 

M  A I  PM  ■>>  I  iM  i  >  i  ux  i  L  UX  HU*  I  I  MX  RATIO  VI  L  UC  IT  Y  hOMIDIlY  Uhl'.  i  l  Nf.  I  H  (fill 


OX  HZ  LIZ  ,’JZ  l.’Z  3  OX 


£Nl)  OF  DATA  WON 
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Art  INC  SlurACt  iAHi*’  nl  i  KU.H  1  F  UxO  nr.ICfi*  F  tCkt  rt  I  n»  n  I 

..'rVJAu  K  F  M  ».« C  H  I  Ai  Ort  A I  r  Irt  t 
AlrttliPHiPIl  PHiSICS  fcrtAN  -H 
MAW  INF  Alnt  ,PMI  M  it  FUSFARIh  Sii'ilJU-f 
SAN  N  l(  Or  AS  1  Si  An!)  ,  C A'  IF  L'Kih  1  A 

*  x  *  x  n  iTHOnL  1  I.IjRI  •  ''t-ICwk  DA  I A  »  *  *  * 


kUN  N'jnfat * 
SI  ART  I  l  HE 
l  NO  T  ( pil- 


VVliSUV.MiU 
;M:  49:  111  K  .  t 

ti  :  tV  :  ;?(,  p:>t 


>1  ART  P.MC  :  9  M-» 


P*  JNT  DA  1 1  :  11  JllA  lV«i.. 

DATA  '.tint*  I  JM,  Krlii-  i  AIL  ' 
DAIA  AVI*  AGING  Ptk  10:7 :  IV  «' 
:'l ! r*i A  wf  I  A'  OKI  :  l-UPPo-if  L  I  VI’  *  , 


ana:  or.  c iiann:  i  raj  da: 


N  u  .  G  I  f<  r  u 

I  i  .ik  »i  wiji:  I  :  i  .ip  Tmi  •<  . 
G  .IIU  .  M  l 


I-F  W  1*0  J  Ml  I  l'»  U  .’lit  Mi:- 
S  IT  if.  S  .  .1  V 


U)  Nil  :  i  i  i  i» .  U  i  i'*D  1  f  M  DP  F  Alt  ,  v  kt  . 
i  .04.'  i  t.'7-'.  4  f!5. 


N:>  .  1  J  N  >  .  I  1 

|.U_K  ui  itiii*  a:  t  kf  mn'f 


DM'IIA!  rnANNM  RAW  li.lU. 


.  I  D.'Al  1 1 1.4  ANA  WIN* 


III  I  S'V.rtPhtN!  Ci 


AIR  ft  1*1.  .  1  AIR  TLrtl*.;> 
Mil  KMlVS  1421  liMn'/S 


H  K.fll  **1  F'N'.Iri  Ai’H'hc'vf 
...2  rtf. 


Mi  TEN  HfllfSt  kit PING  PA*  AM  Ik  AN 


i  Af.  i  kRuk  i  utjui 


Nfif<  iflti  I  LNiMM.  t  t>  lA.  t  Mil:. 


I  -  Iff  F  (>:  V  '.1.1  I  .  iff- . 


.1  RO  S  E I  .MV  ►.<  '.tn  (.Mil*  A.  .KMj.,-i 

i  N  .  .  »  .  p  l  J'V  l  »  No  .  .  i  t  .  » i  H  •  / 


Ik',  KVlO  nlCol.rtl-  IHlRU.  mil  MV  I'hK»vi 


UlnD  ’.PFr  D  |  L-i  U 
(filter /-sec  •  (C**i 


•,  <  li» ..■  iIMn:,  In1  *.»  I.'i  In 

i  i  #■:!*  .  I  «U(  .1 
<  K  £•  1  .  »  ft  i"1/ Ji 
All  DATA 


I'd  Ml  i  of hi  l  T  1  (i«' ■  1  FFAV..  nit 

JAR.PKLS.I  'Kt  <W  . 

■  M  i  I  I  iber  I  iUim  ■■  n 2  i 

i  ‘i  i  '• .  t4  i  .  *<:.F  i)  l 


01  U  I'tl  I  N  *  V 
«C*l 


1 1  rti  .  'l  iKijr  . .» 
«k*» i  .  xrt  :»/.<» 
Ml  DATA 


mu  infer  t  v  pfcrs.i’ 
i-Ti-L >  iMiili  -df  ) 
-  Ii  .  3  ■:  1  C  1  j  .  4  4 


I  AltO  (lICRi  ifit  TEClifOl  Ci(-  TI'Al  PARAMETERS: 


PUT  .  TI  Mr*  .  I  VI  »  .  It-«-  .  I 
(F.elsi  0*. »  (Cel-,  i  .i • ,  * 
12.4V/  l  3  .  62 1 


‘•.PHf.ItoP  i  Ai.'U  Ml)  1 1 0  1 

<  IV 1  1 1  .is  )  i  K  ;  f  rti  > 

1.1.  t»l- 1  V.;»34'J-03 


HP  l  LH  I  ,  FHI.UMp  ?  VI R  .  II  I-M* .?  V .  Pu  I  J  F ,M  .  2  Ah*! .  FHJrtl  J>  .  J 

(Meters)  (Celsius)  <  Cei  «•  t  i-s  l  (I'eD.-iu'i)  ‘K.j/hU 

V  .  2  )  I  k  .  3 1)  t .  7 117  1 .1 .  V  W  V  .  2  J ;  F  '•  3 


Kf  i  .  •-.(  fill). 
(Perr.cn  '  ) 


St'Lf  rt-.I.-ilO.  1  VAP  PRt  -.i 
»  K / K  q  1  (Mi  i  I  ihdr  * 

7.50«l-C3  i2 . 1 6'« 

•  f-  »■  f  i  l  ill  u  .  7  VmP  .  Art  •* S  . . 

(  h  1,/kc,  *  idi  1 1  tbar  l 

v  Hi.  r.  Hi  re  i 


F  n i  L 
■  n  .  i  j  i  P.ir  < 
14  4.i  - 


CtiriUNOr  0  D-  I  OW 


RUM  NLtlDFR:  VVflaOVlMSO 

MART  riMC  .v<  4V.|C  PST 

’.1  Art  1  DA  IF  :  V  fld  /  Iv/V  <  OAT  li.V) 


MAR  I  Nt  f.URF  AC l  i  AFEFt 
NR  I  n  ( CR  Hrtfc  ff  («.'(.».  OSr 
r.AN  Ml  LULAS  lMArU),  RAl 


PRINT  DA  IL:  n  IJ  4  l'»8i 

Dm  1 A  -AhHI  INL  RAlf  'Ail  kH«*NNM 
DA 7 A  AV.-'RA'.'lNf;  PfRfOP:  din 

NUMF  M  I  Al  llfct  :  I  HFITR  I  fcVF  i  .  2 


Pivll.  ILF  CA’  ClH  At  IONS  HASEO  On  AKOVI  Ot<at  RVi  0  AND  CAIIULAIKO  VAI  Ur  S  iBOSJNr.FR  ,  1975)  : 


FLUX  PARAMLUrtS 
(  •  =ili»  ,  -  -  DOWN) 


S--A’  INC  PAP  AM  If  PS 


PAL  I  I  Al  Dt-PIVATIVrS 


PR  I  ’  Ht  SI  .'IF 
IN.  *  Will:  H-  ■> 


t:»AD.«  M:f,ARD,‘.ON  NUMHf  R 
(♦-Stable,'  I  Jn«i  t  l  u  ) 

0.0 21  Al  CUM 

Mi-if  IK  IL  .IF  AN  MF  1 1 ‘.HI 
'Meter  >  GhH  -  <  7 1  *  12  >  I  / ;» 
17.9  V 

//I  A  I  LtlH 
II  .  027 

7/L  A I  |  I.  rt:  IF  Hr. 

-0 . 021 

in  AT  71 

-II  .  I>  Li 


in  A I  73 
II  .  0  I  7 

ill  IN  I  N  1 1  pt  IK  HI  IV  I  ♦  NI.IM 

I  he rer  >  » 

4  Hint  02 


M'j/iiNnm  ri  nx 

<Nt  /n.?i 

V. .  f.VF  -  (,2 

Hf'M  <  1)1  iy  r  I  1 1 X 
(K«1/*»*?C  nP> 

i .  7*,r  -ns 

LA  I  MEAT  FI  I IX 

(  Wj  T  t'./fli?  > 

(..111  01 

M  N.HEAT  flMX 

(Ua  r  f  s 

I . 77E  OC 

SKY  AN  I  >  SUL  AK  HF.AI  F  I  UX 

(Udt 

I.4«t  (II 

1 1 J I  Al  HF  A  I  PUDf.l  T  FLUX 


FW  If  f  ION  V.  I  OC i  1 1 
( iietprs/M  c  ' 

2  •  1  48s  - 1:  l 

SPACING  MTC.KI.MO. 
(  K  fj/Kg  ) 

6.6 07E- OS 


Si. Al  INC  POT  TF'MP  . 
(Kelvin) 

6  607E-03 


ROUGHNl'SS  LENGTH 

<  M«- 1  er  s  ) 

2 . 1 4sr-  or. 


DRAG  CGfF  .  A I  10  Ml  (EPS 
(I)  i  ftcnsi  on  le-.  , ) 
f»  42.  1  0  3 


r.f  N!  PA!  I 'ORM  DN.  D7- 

1  <Nl  NV)  1/(1  ni  71  * 

(ZUZ2M  /21 

m  wind  ■  -Pf  r  i)  (rt/'..«  i 
7  =  Hf.  It.HI  <  Moi  er  v.  > 
c-wstO/-  i.7vi-aa 


N--S‘‘cr  HOrtlDITY  (KQ/FQf 
/  HF  U  H1  M'.p’t  f'.) 

DS  (/07-  -8  W  16 


N-PDl  .  Tt  MP  .  OHvin  > 
7  HF  Ti.HI  (r'Pi.f'l 
DP  I  fMl  -  H.VCi  -114 


I./2-P-  I  '  I  • 
iNl  -Ni'i 


N  IrllNl)  *.PF  1  «)  >•  M <  '  • 

7  -  .1.  I  Gil  l  •  M  )  Vet  t  A»t 
PL  l  PMl 

US  SI  OF  F  1  .  .-*/•»  0 1". 

N  SPEC  .  M.inl  D I  1 1  (Kq/K 
7-  l-iF  1C.H1  i  Ml  Vet  t  6.  i 
PS  I  •  r  -  .  [  ;• 

SH  -  l  MPF  8  1  MF  0  1 

h  -- 1  ’  U  '  "  ■  N. '  iKi'llMIM 

7-HHi,|ll  id  l  VC.-t  A » l 
PSI  -PS1.- 

P  IK  'l  t  PE  H  H’F  I'l 

N  --t  n  TF  fH  STRUi  •  »  «  M  .‘ 
7  HI  It.HI  !  ri  >  Vi-,  i  A*  ■ 
F-Sl  -  NLjN 

C  7  P  SLUM  -NO  DAK- 


P  f  1  AT  /I  -  C  .  K’.-M/ 
PGM  Ai  /:*-•  0  .  16SD  C> 

PM.?  AT  /l  -  fi  .  I* 76251 
psi;*  ai  /:  -  n. 04(1.140 


r.F  NFPAI  COS  .t  I  ANTS: 

SUN  KARMAN  t.P  A'.'I  I A 1  I  ON  PWUFUI 

I.IIMSTAN!  AM  f  I  PA  I  ION  MIR  PPANDM 

(Ha  nft  i  is  >  (|1/*-*  t  .M  NHMDFR 

0  A  V.79S7  Ji  74 


PSIiF  PI  Him 

I  Ui-  'i'.HMI  Of  Gf  N  Hr  At 

NUMl  I  p  I  PAN'  I  (  t  i 

0  74  n  .  9.'  fl  1 


PUL  K 

MM -till:*  I 
lk  AM  I  i  HI  f 


t  e.*-1eit  i  t.t  mM1. 

v  I  H-  er  Mon  of 


Ml.  1  H'C 
.  ()  f  O  Kel 


*  CMumitn  on  *rxr  rtet 
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RUN  NUMBER  :  7905092330  MARINE  SU.4F  ALT  i  AYfck 

START  TIME:  23  :  4V  :  1  J  PS|  NRL  .-I  I CR  *J«  »T  TEUtTUl  OGY 

START  DAfF:  9  rt.iv  1 97  V  (DAT  1 29 >  SAW  NICU1  AS  I  Si  AND,  CA? 

ESTIMATED  rtK  KOrtF  TEURfil  QC1CAL  PARArtT  TFR!,  A1  h  N  METERS : 


PR  I  fif  HATH i(  JU.i  1  /.-i 

DA  I  A  GAMP l INS  Km  1 1  .Alt 

Dm  I A  A’.'LR  AC.  i  N‘  Pi  M(JD.  ■  n... 


AIR  TEMP. 

WIND  SPEED 

DEW  POINT 

It  MP  .  SlHIlC  . 

bar  pfcrs. 

UOL.K  wi  TEMP 

AIK -W .-TEMP 

PI  1  1  -  W1  i  l  Mr 

v  j  R  W  i  1 1  M- 

(Celsius) 

(«eter/*i?r  ) 

<  Cels i as ) 

(Kel  .  »M -?/'<> 

(Millibar) 

(Ceii,  i  us ) 

(Kei v  u. ) 

'Hivin' 

>  *  ►  1  i  r.  . 

12.398 

3.26 

9 . 34 

NO  DATA 

1  It  1  3 . 3S 

1 3.569 

■».17| 

1  (I'M 

1  \  ’ 

HFIGH1 

PUT. TEMP . 

VIP  IFMP 

V.ROt . IFMP . 

AhS.  HUMD. 

RF  L  .  HUM  1 1) . 

SPf  C  HUM  1  i) . 

VAP  r  «  £  ‘ 

■  VAC  r’KtS 

(Meter  s) 

( Celsius ) 

(Celsius) 

(Celsius) 

(Xg/«3) 

<  Per  rent  > 

'Kq/e  q  ) 

■  Mi  Utb-r  t  • 

nil  i  ih.,r. 

10.03 

I  2 . 496 

1 3 . 698 

1  3  .  ftt 

9.21.  E  03 

H4 . 35 

v  .  4H‘.r  B  i 

1.  1  JV 

.4  '91 

BUI  K  AERODYNAMIC  CAI  COLA  I  IONS  BASr  D  ON  AftQVl  Eli  T  J  MATED  VA*  lit  S  AT  TF'N  Mf-UKS  iFklLHi  LI  Al.T'-'-'H* 


I- 1 F  j«.  P,£  » 


'Ll- 1  »n  r*/s» 
■  ci  !>A1  ■  • 


INF  FRKt  D 
STABILITY 


FLUX  PAH  Artt  f  £  Kb  lNFrRKLl)  |w.  FRkt  J>  fl  f.»  VIKlilAi 

<  **up ,--down>  s*:ai  ini;  param*- itRS  Vhu.iiy  cuvaman.i 


n  i  St"  f  I 


Art!  0  j':i 


CRAD . R ICHARDSON  NUMBER 
(t-Stable,-- Unstable) 
-1.025  AT  C«H 

GEOMETRIC  hF  AN  HEIGHT 
(Meter  >  CHH*<Zl «Z2> 1/2 
12.99 

Z/L  AT  GMH 
-1 . 093 

7/ L  A I  10  METERS 

-  0 . 04 1 

MON  IN  -  OBUKHOV  LENGTH 
(/tefers) 

-1.1 09E  C 1 


rtdrif  NT Urt  FLUX 

(Mt/n2l 

-l  .  I  It  -02 

HUMIDITY  FLUX 
( K q /sec  n8  ) 

1 , D7E-05 

1AT.HFAT  FLUX 
<U*t  ti//*2> 

2.71E  Cl 

f.l  N .  HEAT  rm* 

<  Wat  t*/«2 ) 
fa.fiOF  OF. 

•JK  Y  ANO  SO:  AH  HEAT  FLUX 
t  Wa  t  t  s/n8 ) 

1 . 4SE  0  1 

IOTAI  HEAT  PUDGE  T  FIUX 
( Wet  is/et?) 

4.83E  01 


F  R  I L  1 1  ON  Ur  L  Ofc  1 1  t 
(  Me  t  er s/ser  > 

9. 477F-C2 

SCALING  ’.Pi  L.  HUM  ID 
(Xq/Kq  ) 

-V  .  J65l  -  05 

SCAl  INC  PUT  TfrnP  . 

(Ke'l  vi  n ) 

-5.5051 - C2 

ROUGHNESS  Lf Nl;  t  H 
(deters) 

7. 338C-0b 

DRAG  COL F  .AT  1  f.  rtf  Tf HS 
l  D  ir.ensi  on  lt?s»  > 
8.451F.-04 


wiiH  long  vEior.m 

i  rtf  i  wl’/rfi  2  ) 

H  98 l L  03 
wiiii  nt*.  •  un i I, l  it 

(dele"  Kq/se.  n\, 

I  .  JV  t  i5 

WITH  POT  .  Tr  rtl'F  RAIURf 
(Meter  Kel  /so-  / 

5 . 2 1  7fc  -  li  < 


Al*-  DENSITY 
"til'd  '  > 
l  .  2  H  7 

A-k  SPECIFIC  HE  A  I 
(IT'H.'rq  Tel  < 

.  4)6.  k.  02 

WA*ER  LA  I. HE A  I  CAP. 
'J7<  d,  r  K  q  > 

5  9 1  .SCt  L‘j 

UmP.hRES.Ai  UT  LEVEL 
( rt  i  I  i  liter  r 


APS ■ HUM] D . AT  Ui  LEVEL 
( K  q  /  «  3 1 
i  .  1  7bt  02 

BA.<  .  PMF  S  .  Ei T  UT  l  F  Vf. k 
(Ml  1)  liter  * 

I  :j  1  4  .  V:  . 


BOWEN  RATIO 
(no  units) 

(J  .240 


MEASUREMENT  ERROR  ANALYSIS  Of  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CO.iS  I  i  T  Uf  N  T  hr  ASU.tFrt.N  T  ACCJP A?/ H  S  . 

TOP  ROW  ARF  PRCjfliE  FRROR  VALUES  AND  BOTTOM  ROW  ARE  BUI  K  .if  RTlDYNAfllC;  ERROR  VALUES.  A.  I  VALUE S  ARE.  APPROXIMATE  AMD  ARE  "♦a:-": 


CRAD. RICH, 

Z/l 

MOMFNTUrt 

l  AT .HEA! 

SEN. HEAT 

SKY  RAD. 

TUTA1  HEAT 

BOWEN 

FRlCl ION 

SSL .SPEC 

SCL . POT . 

RU.JGrt  . 

DRAY, 

NO. AT  GMH 

At  1  DM 

tl  UX 

FLUX 

Fl  UX 

FI  IJX 

flux 

RATIO 

OFLCjCTT  y 

UL.MIDI  1  Y 

TErtl*  • 

1  I NG i H 

CHEF 

156* 

I56X 

737. 

146% 

146% 

1C% 

105% 

2917. 

377. 

1CV% 

1  (:9>. 

57% 

V.J7. 

177X 

177% 

46% 

44% 

105% 

10% 

28% 

(48% 

23% 

67% 

1  ,  T>% 

4.3% 

4(17. 

CONTINUFD  BEI  QW 


RUN  NUMBER :  79050923  SC 

START  TIME :  23:49:10  PST 

START  DATE:  9  May  1979  (DAY  129; 


MAR  I NL  SURFACE  LAYER 
NRL  M  ICROrtE I EOKULOGY 
SAN  NICOLAS  IS:  AND,  CA' 


PRINT  DATE.  )1  JUN  1 90 1' 

DATA  SPfPllNG  RATE  (ALL  CHAnNF LS>  .  a.-Mh, 
DATA  AVERAGING  PERIOD :  28  run 


COMPOSITE  PROF  TIE  AND  BUI  K  AF  RUDYNArt  I C  DFRIVFD  PARAMETER  VALUE  UrjGhIFD  AS  A  r  UNCTION  UF  Thf  AHiVE  RESPECTIVE  Mf  mSL'RI’  ME  NT  |  NRi.tR'.: 
WITH  THE  LOWER  LIMIT  07  THE  CORRESPONDING  ME  ASURf MEN  T  UNCERTAINTY  INDICATED  IN  I  1: 

FLUX  PARAMETERS 

STATU  ITY  (*-UP,  -*I)UWN>  SCALING  PARAMETERS 


(.RAD.  RICHARDSON  NUMBER 
(  *- Stable,-* On I*  > 
-0.491  IC.02J  AT  GMH 

UE  UilKTRU.  rtf  AN  HFIGHT 
(Meter)  CrtH- (  / 1  *Z2t  l /;■ 
12.99 

//L  AT  GMH 
0.526  10.021 

tf L  AT  10  METERS 
0.405  (0.021 

HON  IN  OBUKHOV  LENGTH 
( Meter  s  > 

2  46BE  (11 


H(JI1F N  flirt  FLUX 
<WtXrt2» 

-2.86E-08  (6. OF -021 

HUMIDITY  FIUX 

(Kq/sec  m2> 

I  P4F  -or.  I  R.  OF  36) 

LAT.HFAT  Fl  UX 
(Wet  ts/«2> 

3.08F  01  (P.bEtOn 

S!  N . Ht  A T  »  LUX 
( U« t  t  s/n2 ) 

4.52E  06  I  3.  HE  *0  f.l 

SKY  AND  SOLAR  HFAT  Ft  UX 
(  We  t  e«,/n2  ) 

1  .  40r  III  12.  OF  «  01  J 

TlltAL  HFAT  BUDGET  FLUX 
(Mxtts/n:‘l 
*-■ .  07f  01  (  J.Ut'df.  I) 


f  P  I L  T  I  ON  ViiOuiTY 
rrte«er-J/'sec  ) 

1 .41  OF  0  1  IT,  .OF  L  .*  J 

SCAl.  IN',  SPl  C  .hilrt  i  D. 

( Kq /Xq > 

-H.J29E-D5  I  3.  Of  05  I 

SCAl  TNG  PUT  .  TFMP  . 
(Kelvin) 

-2.O91E-02  18. 0E  (21 

RO'JfirtNfRS  (T  N'.rH 
» rtet its  > 

9.297E-06  IT,  .OF  f  Si 

DRAG  COI  t  .AT  1  (.  MF  TlRG 
' Me trrs) 

8.81  H  I  A  .  OF  1.4  i 


T  filvF  N  RATIO 
(no  units) 

0. 1 73  10.381 


DIFFERENCE  BTIWtEN  TH*  PRU  ILF  AND  BULK  Af  RUDYNAMlC  PFRIWD  PAR  AMI  IF  t  VAliltS  AS  (Ui)  Jill-  Vln  TIB  M..MV.RI.  IjI  t  1A  l  ■  J  >  I  RUM  |  Him 
ABOVE  WElGMTTD  rUMPUSTH  VAMIF  UR  MF  ASURF  M»  NT  UNCERTAINTY  VAt.  UF  (WTUlH  t.VIK  ABM  l  UT  1  VCl  l  i  IS  I  4  )  Ai  L  VAl  UI  5  FBI 
LTSTED  IN  PCRCFMf  DIFFlRINCF  AND  ARF  "♦or  --: 


GRAD . R ICH 
NO. AT  GMH 

7/1 

AT  1  0M 

MUM*  N  T llrt 
H  UX 

LAI  .Hr  AT 
H.UX 

**t  N  .HFAT 

F  1  IIX 

SKY  RAD. 
II  IIX 

TO  T  A!  Ill  AT 
►  1  MX 

(i.)’Wi  N 
.  KAl  111 

fkit. Tin;,  so  .spit 

VI  l  U.  n  r  I'UMi  |l[  l  1 

S.  i  .  PUf 

11  nl’ 

K.,1  'H 

1  «.  NG  1 

1 1)2% 

101% 

39% 

30% 

53% 

(1% 

1  u 

MX 

44%  17% 

(14% 

1  H  . 

END  OF  DATA  RUN 


527 


MARINE;  GiJWFAwF  LAYER  MICrONi-  FFUROl  OCiCAl  EXPERIMENT 

NAVAL  RFSF-AM.H  I  AH  iRATiJK  Y 
A  I  hOSPIL.  K  It:  PHYSICS  BRANCH 
MAKlnF  AIMV.PHf  R  1C  kSM-ARLH  STATION 
5».N  Mt.-XiV,  IS!  AN f I ,  CA!  IKJRNIA 

<  *  *  *  ni  i  Klim  M<  (Kill  f.  Cl  CAL  DATA  *  *  *  * 


HUNT  DA  1 1  :  il  JlJN  1980 

uAIA  ;>AmPI  INC  KA1E  (All  (.  HANNF  I.S) ;  o/Hin 

I'AlA  AVtkAGINC  PFRiUD:  2R  Min 

NHiiFNCl  AlURt  :  1-UPPfR  LEW  I  ,  2=lOWFR  (FUEL 


N  i  .  0  •• 

L‘»  u  .’ll  l  N I  l 

ii*,v 


UInD  GPfcEDl  WIND  SPLF D2 


fva  .  0  7 
HAP . H  R  E  S  .  2 
A  .834 


No  -  (19 
MIND  DIR. 

5.945 


F  i  *>f 

J  I J  I 


No  .  )  7 

VUl  T  .REF  b 

6 . 295 


t’ SCARF  ft*  N  T  L’mIA  Finn  «.A(  il*AIIO'<  AM)  U  INI)  M*n D  E.SCAKf'MENI  CORRECT  IONS  : 

UPWIrH*  NEAR  I'liJiM*  ^  ...Mi,  L’P  j  I  Cnl  I.PTCAl  WIIT  I  AL  UblSC 

H  I  (;ti  I  /l  ENC  IH  F'h  I  H  ■’  Me- 1  h:  .  >  I  r«.>  (Vcll'.l  (Vtltv)  (CoeFf.) 


Alt  l*  IN  ill  f  N'.iN!  I  R  l  M.  lINi  1 '.. 


('ll  .  t» ')  /I  RO  H-F'.I’F'.'  Af.  VII  i  .Hl.'K  At:  F  RLQ. FLUX  AC  VOLTAGE 
.  (Nr.  .  >  .0l2v'>  (No  .  >5V)  (No.) I  Hz)  (  VAC  > 

J  0  U  115.4 


AC  FREQUENCY 
(Hz  ) 

'  .V .  81 


l. 01  •  I  l.'Al  I-'  1*1  R  AME  1 1  V  : 


APPhi  N!  CORRCCf IONS)  TRAN3LA  Tt'O  INFO  ENGINEER  J  NH  UNITS: 


LL  MP  DIR  . 

•  D«?«|  I  .•  ue 
3  4'7  ,  I 


Par . fkh s . 1 

(Mi  1  1  1 1<  ar  ’ 
1  l)  1  ?.  .  A? 


i.K  (  RAi). 

(  Wd  1  t /(■*.?! 

I  47E  01 


TIDE  TA'«Lt  BAR.  PREP.  2 
(Meter  MSl  >  ( Hi  )  1 1  l»<*r  ) 


Bulk  wr  temp  mean  air  temp 

(Celsius)  ( K  e  1 1- 1  n  • 

13.564  CBS  •  4*.  I 


o  1  u  .  i 1  mp  .  ;• 

•  r»f  1 1«.  3 1 


V.PUl  .  fr  HP  .  1  Al:S  HilPil  it .  1  RF  t  .  HUM  1  D  .  1 

(I  i-1'.ltl'  )  (Kq/hll  (Pw  Ci'nl  I 

I  .»• .  7 1  *i  V .  ?7S1  0  3  35 .  V  3 

V.PUT  .  IF-iif*.:’  A»«S  .  UliftJD R I  I  .  T;UM  IF).? 


RF t  .HUM IP. 1  SPEC  HUMID. 


(  Kq  'n  O 
V.  '-‘At  E  (1 3 


( Pprte:t  «  ) 

PS.  U 


VAP . PRCS . 1 

( Ml  1  1  lhdD 

1  ?  .  2 1  5 


'  I’F C .  HI  M 1 1)  .  ?  VAP  .  PRF  S . .? 
(Kq.'K.j)  (MilJihar) 

•/.MOt-0  3  12181 


S.UAP.PRFS.l  REF. INDEX  1 
<rti  LI  lbdr  )  (  Kel  *M-  ?/3) 

14.216  NU  DATA 

S  .VAP.  Pi»CS.?  REF.INPIX  L» 
(Mi  J  J  lbar  )  (Kel  .  *M-IV3> 
14.31  4  KU  DATA 


‘  V  iJ  l»  I  1  J 11 0  u 

l  .  IV;  .11.  I'*-. 


MAR  I  rC  UK  FAC  l  .AYER 
NRL  MJCROMF  rtHKIl  USY 
";an  if  1  r.fji  as  im  and  ,  cai 


PRINT  DA  IE:  11  JUN  193  0 

DA1A  SAMPLING  RAiF  (All  CHANNE»  S ) :  6/Min 

DATA  AVERAGING  F  L  R  I  (ID  :  ??:  Min 

Mlrtl-NU  ATIJRF  :  l-UPPFR  I  FUEL,  2=LUUFR  I  LUEL 


A.Un  Ai  Ui.FS  D.V>"  U  CJN  AMlVi  UB^F  RU»D  AND  CAICU1ATFD  VAIUcS  <  BUS  J  NGF  k  ,  l  V/3 )  : 


Fill*  PARAMETFKi 
(  1  UP  ,  -»I>IUN) 


!»4'Al  INI.  PAR  AMI-  TFRS 


PARTIAI  DikTUAlIUtS 


PKCjF  II  E  Si  OPES 
< ♦»INCR .UITH  HEIGHT) 


mD.kiF  HARDS’ in  NU.v*i  , 
-liJ*-.  l-nu  .M|  ) 
0M  A I 


FiU.il  (‘lit  I  MIX 


LA)  HEAT  FLUX 
(U.itt  r  /n?  > 

3,11.1  HI 

Si  N.IIEAT  FI  If/ 

( Lid  it**/ m2  > 

1 . jof  on 

SKY  ANi*  SilLAP  HI  A!  Fl  LI X 
( U.it  1  r./rtP) 

< . 47F  01 

illlAl  FIFA  I  PIJDGF  i  FLUX 
*  W.i  1  U./«P> 

4  7BF  01 


t  PICT  JON  Vi  l.OCf  TY 

(iTet*>r*./srr  ) 

1 . 51.  ft  -U 

5GAI  I KC.  SPI  I.  ,  HI  ‘Ml) 
<  Kq/Kq  > 

6.95V!  •  (.5 


i'P  Al  1NG  POT  .  ri  r.P 
(Kel  v  [fi) 

6 . 95>E  -(’3 


RuUCH.\l  VS  LEM-TH 
( Me  hvu 
J.4FIV,  n/. 

DR A(.  i;Oi  t  .  Al  U  Mi  TENS 
( I)  1  net, si  onl* 

9.4  V..,,  1.3 


CF  Mi  RAI  1-O.vM  :  DN/D«’ 
((NI  NP>  1/  I  I  ii(7  1/7. 

<Zl*Z2‘l 
n  wind  spi  1  n  in . 

Z 'HEIGHT  (Me ter «■  * 
DUG/ hi  -  2  451-02 


N'liPrr  .HUMID  I  T  Y  (Kg/Ky 
/-Mi  l '  .Hi  (Meters) 
DSH^D/*  -8.921  06 


h  ■  1*0 f  TEMP  .  (Kelvin) 
7-HriCHT  (Meter*.) 

DP  I  /|*7  *  H.92C-C4 


CF  NI  RAI  FORM;  N’Si.OPE* 

I  u.nZl  PS1 )-< LnZ2-P5I >  1/ 
IN1-N21 

N  U:ND  E.PfcEI)  (M/f.»*c  > 
Z=HtlGHT  (Ml  Ue.-t.  A*  is 
PS1 • PGl  i 

us  slope  r  2  6/r  oo 

N-SPEC  Hi  MID  nr  (Kq/Kq) 
/-HF  ICHT  (Mi  Uert  ,A*is 
PSI-PSI2 

CH  '>LOPE  -  -7  .V7L  03 

N -POT . 1 IMP . (Kelvin ) 
/-HEIGHT  (M)  VeM.Ail*, 
PSI=*PSl? 

ptk  slope ~  -7.7/e  01 

N=LnTEMF .S^RUC . <K*M2/3» 
Z  -HE  I GWT  (M  v’»  ,  ;  Mill 
PS I *NONt 

CT2  SLOPE«-NO  DATA 


1:  •  242.!  ?:, 
,1  .  1  /H'lV/i 
I’  .  IV.I./.4 


BUWi  N  RAI  ID 
<nii  mu  t*.  ) 
HR  4 1 


Ml SCELLANF  UUS 


J’WIll  1 1  (  r’WflF  II  )  BUI  K  BUI  K 

MU  I'R.'.NOli  lU.v  S:  HMTDT  S’  N  FT'  AT  MOISTUVr 

MhiIlF  H  NIIMIU  R  JRAN5 T  .UH  f.  TNANSF  . Cf-CF  • 

I  .  >  •:  t./4  B.V2K-03  1 . 32F  0  3 


AIR  DENSITY 
(Kq/itU 
1  2308 


P.  of  lie  Sloj.r*  ctnd/ir  l  ‘  h  r  t  i  ^  I  Derivative 


AIK  SPI  i:  IF1C  HEAT 

(  Ural  .  /Xq  Xel  ' 

2  4I63F  02 


WATER  I.  AT.  HEAT  CAP 
(  I T  c  a  1  /R  q  > 

5  v;»37E  »«, 


r 


t'u,  f-jnp*  .  •vt'.Ltiitu 
•  i  i  Li  i  ;  11  hay  I  V  W  <l*Al  I  St!  > 


ftfik  J  Hi-  SlIWFACf  I  AtfR 
ML  fi  ICR  DM  IHfH  UL  DC  Y 
SAN  NlGlI:  AS  I  Gt  AND  ,  Cfil 


i  LUKfi-  USUAL  PA  (Am.  II  KS  AT  IN  METERS: 


HR  I N  f  DA  I L  :  1  !  JUn  1  9H0 

DATA  SAMPI  JNC  KAll  <  Al  L  l  HARM  IS)-  A/Mi 

DATA  AVERAGING  PfR  IOC  :  ?<*  run 


o.  u  fun m 
(CeK.u-,) 
V  .  «7 


It  ftp.  ill  MUG. 
(Kel  .  *rt-;*/3> 
NO  DATA 


D/.R  .  PRES, 

( Hi  1 1 1 bar  ) 
1  U 1 3 . 3/ 


All.  h  W 1  TEMP 
(Ceisiur>' 
l  3 . 564 


air  ur  i  l  rip 

<  K  •  mill 

-  I  -  2  hi) 


PUT  UT  TtM.’ 
(Kelvin) 
l.i 


viR-ur  unh 
(Kei win) 

T.  .  0  4  4 


v.por-wi  line 

(  K  e  J  v  i  n  .< 

(j  1  4."' 


g.nu  .imp . 

(Ctrl  sms) 
n.vtt6 


AHS. HUMID. 
<Kg/»3) 
V.%l)Lr-  03 


KF  L  .  HUM  1 1) . 
( I’er cen  t  ) 

05.20 


T.PtC.hOrtID, 
<  Kq/Kg  i 
7  .  5  1  ».F  -  H  3 


VAP  .  PRES  . 

( h 1 1 1  i bar  • 
IIMB6 


uDYNAMlL  CAL  l  *J»  Af  IONS  P.DSi  i)  ON  AHOVi  EMIMATFD  VAI  UFS  Al  TFN  Mt  ft'RS  (FRIEHi  ET  fl:.,IWB): 


Li . VAl»  PRES  . 
•hi  I  1 ibary) 
14.303 


REF  .  1  Ni/UX 
(Kel  *n  ?/ 
HI  DATA 


h/T  ►  Rkt  li 
L,  irtHILI  (  i 


i .  <  AD  .  k  1 1->  IAR  I*L.. IN  Ni  IrtPr  K 
•  '  -Li  -,ttie ,  --  Mi  it  tab  It*  > 

.1  UJ  Al  UMH 

c.  l  nE  MIL  i-m  Mil  OF  iCHl 
ihv»tw  >  CM.!-  < .•  I  %/d  y  1  /.* 
1 d . 9  V 

Z-'i.  A  i  CMH 
-3  .  i'AV 

Z.L  m!  l(f  METERS 


hO.-iiN  abu.umv  LENGTH 
■  n«?  i  e?  c  > 

• .  V  'rjL  (.  i. 


Pi  OX  PAftAhLTFKS 
< *-UI*  ,-*DOU.M ) 


nu.irNiu.4  r-i.ux 

OYi.'nd) 

■  4.  V4E'-03 

hii.-ui) nr  t  lijk 

*  K  g  /  <3  e  l  «?) 

7 .  ,V-F.  D6 

l  Ml.  H>  AT  FI  1JX 
( W<*  t  r  s/ftli ) 

1  .02E  Ot 

5 1 N .HEAT  FI  UX 
(Wat  ts/n2) 

L. .  46F  0  (i 

S:<  t  A  Nil  SOLAR  Hi  A  l  FLU 
<U«  >  r  «./*;?> 

I . 47t  0  1 

TOTAL  HEAT  BUDGET  FN-X 
( We  r  rs / rtif  > 

3.84E  01 


INl'FKRl  D 

SCALING  PAR  AML  UKS 


FRICTION  VFlOClIY 
(rleter-./Sec  ) 

6.1*061  -0? 

L-CAl  INC.  '  pH.  .HUMID. 
(Kg/Kg i 
-V  .  627E  OS 

S  '- A*  INC  POI  .  I LriH  . 
(Kelvin) 

-7.0591  -0.7 

ROUCHNrSS  LENGTH 
(Meter'-.) 

1 . 34GF - 1 0 

DRAG  COF  F  .  AT  10  Mi  Tl  KG 
(  D  i  r.ensi  on  les-i) 

7 .769L-04 


lw»  l  RRi  l>  nt  AN  VER  1  U.AL 
V)  L  lU'I  T 1  COVARIANCE 


WITH  LONG.  WLOCITY 

-3.0S1E  03 

Ui  IH  AMS.  HUM  I  DMT 
■"Meter  Kg/sec  m3  > 

7 . 3SL>1  J6 

WITH  POI  .  Tt  MitRATUkl 
(Meter  Kel/vec) 

4  3H1E-03 


mi  seen  ani  o.i:> 


AIR  DIMS  Ilf 

<  K  q  /"  n  a  ) 

I  .  ’3 1 : 

A  I  R  GPl  CIFIC  HEAT 

<  life  l  /Kg  Kel  .  ) 
;*.4)M'I  02 

UAUR  l  A 1  HI  A 1  VAP 

(Ilcal./Kg> 

S.9I36L-  OS 

VA*».PRES.AT  WT  LI  VEl 
(Mill  l  bar-  > 

1 S . 55 1 

ABS.HIJM1  D.  AT  W  T  U  Vli. 
( Kg  /r>3 ) 

1  .  175E  0i- 

PAR.PKES.A1  UT  I  FOEl 
(M> 1 1 1 b a  r ) 

1014  57 


i<0!4l  N  RA  1 1  U 
<n:t  units) 
0,300 


rt  hV)KI  h  rtf  t  k  R  OR  ANAITMS  0-:  PAKAMl  IFRS  LISTFD  IN  FTRCiN  i  MAN  ERROR  AS  COMPUTED  FROM  CONS  If!  U;  NT  Ml'AS'JREMr  NT  ACC  URACIL  S 
H-P  MUd  ARE  PROF  U  F  ERROR  VAI  HF<5  AND  HUlTOrt  ROW  ARF  MJl  K  AFRUDYNAMIC  FRROR  OAI  OI-.S.  AIL  VALUI  R  ARE  APPROXIMATE  AND  wtE 


■  kAu  RICH. 

Z/L. 

MOMt  NlLiM 

t  Al  Hf Al 

S:_N  .  Hr  AT 

SnY  RAI). 

TO  ( A;  Ht  AT 

BUidt  N 

FRICTTON 

sci  .spfr 

S  i  .POT . 

kthjr.H 

DRAG 

. tl .  »)I  i.nll 

Al  il.rt 

I  1  UX 

I  LUX 

FI.UX 

FI  UX 

FLUX 

RAI  IO 

VH.fiCIT  T 

HUMIDITY 

TEMP  . 

1  tNC  I  H 

r  ocf 

1S'?L 

'  ,77. 

H  ex 

151  5£ 

1  sex 

1  (IX 

t  Cl;% 

3  tttX 

4  LX 

1  1  cx 

1  lb  X 

6(14 

OCX 

\  j>X 

1  ■  '  .t'4 

4  UX 

44X 

mix 

1  ox 

T»6  X 

1  4SX 

diX 

67  2 

IP  47. 

4.n 

4  MX 

l  .  mi  :  iruli  (•  it.  I  i id 


>i,A  m.imi  .  '■  •  "  i> ...  I  u  L  *  u( 

MAR  1  i  l."i  :  I  :  1 7  s  3  J  P-  •  I 

M  AH  I'm  ft;  I  U  Md  y  I  V/v  t  DAT  1  til  ) 


MAR  IN!  SURF  Al  t  LAYER 
NR  I  MICHHilf.  IE  UROLOGY 
SAN  N1CQIAS  1  Eil  AND  ,  (*•»! 


pr  ini  dai i  ii  jun  wan 

DAIA  T.AMPI  INC  RATI  <  ALL  1MAMNIIS):  /-/Min 
Dm  f  A  AVi"  RACIN'..  PIRIUP:  PH  Min 


i  r  .MP  i  i"  P.d’l  m  I  AND  ILIK  AF  Ri  t|)fNAilT(.  PFITlVlD  PARtVlF  TFH  VALUE  UI  lUlH!)  AS  A  1  »IM"  IIIW  OF  tHT  AH-VE  KFM'fClIVC  Ml  ASURl  MEN!  IkRURS 
W;iH  l-l..  Lliid.  R  I  IMM  0.  1  Hi"  CORpf  SPONDIN'.  M-  ATIURfMT  N!  1  INKER  T  A  f  N  Ty  INOlCAtlD  IN  (  i. 

FLUX  PARAMEMRS 

MA"  U  Tit  (  *■  =UP  ,  -"DOJH>  SGAI.TNC  PARAMi  It  kl. 


I  y  Ap  .  H  1 1.  rl AH  Deo.  *  N<  II  I!*;  i 

<  •  •  '•  I  <stl  If  .  '.SC.  •  r*h  le  I 

i  .s :  l  .  (• . i  a  I  i -Mi I 

'  .  .  -|*t,  IH  i  I  ill  ,  1  II.  Ml 

/.-'l  Hi  C.rvi 
i  ■  >9/  iu.ii:*i 

1  A  I  1  II  M<  1 1  k  • . 

I  p .*•*  I  I)  I  .  I 

I-.UA.N  -illtU^tl'ig  I  I  N<  •  |  ll 
•  M  e  i  e  t  - ,  i 


MOM!  N  1 11(1  Fl  l IX 

<Nt /«2) 

-  I  .  3 Hr  02  16.I  F  -0.M 

I  ii.1I  1)1  1  Y  FI  OX 

'Kg/'.f.  ni!l 

H  /•  'I F  -;I6  IO.  lit  061 

l  A  I  .IP  Al  Fi  IJK 

<  'v  1 1  i  •./*♦;») 

i.  l  it  lil  UMiEtl'U 

S:  <|  H  A I  fl.ll* 
i  Uh  i  »  / Ml’ ) 

i.7Hi  0  (■  f.i.fll  »CC  1 

■»..  V  ANO  SO.  Ak  Ml  AT  rUIX 
»  Wh  1  I  '  /r*;*  y 
I  4/t  I!  1  il’.ILUl  I 

■  it! al  in  at  Diior.E  r  n  ux 

•"  U,tH  •./«■’) 

4  f)  <1  r  1  f  -  .  .1:1  H  l  I 

t  I.UI  :)  RA  I  Kl 

<  1.1.  nn  i  r-.) 

.1.16  1  ll  .|)H1 


I  k  111  ION  Vi  l  or  I  I  Y 

I  Met ei  «./«■  er  ) 

9.4;*9L-ft2  16.I.L  OP  I 

5-1. A i  TNG  '.Pf  r.hOHlU. 

<  K«|.>  g  i 

M.felM  3*-.  1  3.!H  DM 

Lv  Al  INI.  POT  .  IF  ML. 

( y  <•  i  v  i  H ) 

3.692C  «  L  i . » .  li  l  l;M 

RllJGHNISS  I  r  MCI  H 

(Pet.-;  •.) 

I  4  ;*AF  t'.'.  I  (..01  -CM 

bk  AC  con  .  A  I  lb  Ml  TtkS 
(  Me  1  **(  ) 

3-6Vt.  UA  14  (It  1.4  I 


H  W  IN  ftp  I'Kln  III  AND  1.11-  ►  1.1  R-lDYNAMlr  PlkiVll'  P»iRnn.  (|K  V..-  U.  •;  A'  •  cntiiilll  VIA  1M  !  ANI  Ak  (•  l-l  V  l  A I  I  ON  |  Hit 
HDD  limPI-Mlf  •'AIM!  *.k  .'I  A"  Ilk  I  rtf  N  I  I  IN("F  R  I  A  i  H  I  f  UAI  HI  ■  Ull  1 1  M  I  VI  >  AF'Oilili  VAll-l  IS  I  AR|.I  »  >.  All  VAI  OIL  ARl 
PI  M  INI  L'lOIMHii  f.Nli  ARI  "•n»  " 


N  HI  A  I 
I  I  U/ 


IOI/.I  HI  A I  pHidl  N 
IIH>  RA1 In 


I  k  M  l  KIN  '•"  •  P'l  i 
Vt  I  (  '  11  1  I:1  M  l  .•!  1  . 


tHi)  OF  0AIA  K  W 


529 


NARINE  SUWF  ACC  I  AYliR  MLrc<i:i:  IMIVO.  DC. If: A!  E  JUMP  Ifl;  NT 


NAVAt  Sl-S;  ARCH  l  AtiORAlORY 
Alfttr.PHER  If  PHYCTCS  bKANf.H 
HAP  I  hi  Alnii^PHUfJC  kt.St  Aktn-i  STATION 
LAN  Nll.Ul  AS  !!,l  Awl),  l?A«  l;  I'lWHIA 


MM'Kllhfc  TtllSu.  OCiCAl  DATA 


RuN  NUhbtN 
tart  t  i  fir 
INI)  I  InE 
START  DA  ft 


79051000 ill 
It  :4b:  Ali  PM 
1 : I  3:50  PM 
10  tidy  197V  (DAT  IJO 


PRINT  DA  It.;  II  ION  t9«.l 
DATA  SAA.-  (No  fcATf  <A!.L  'IHnNfti  t  5  >  : 
DATA  AVI-RAClNC  ;IK[l,li.  ,  f>  Mu 
NUtlF.NCLAlllRC  :  I  UPPER  LtVt'i.  ,  I'-iflw, 


hNALCjC  CHANNIL  KiTU  DA  I A  (AVFKAGE  VDC  > 


SOL  1  .RFf  . 
<3.705 


Nc  .  G  1 

HhP  .MHlii- 
0  .  0  C  T> 


fin  .  fi? 

H.fiR  .  SIRL'C  . 
(.  u  U 


Nr.  IT 

DtU  POINT  l 


Nd  .04 

DtW  1*0  IN  1.7 
5.  i:-» 


r.  c  .  0  5  N  c  I  o 

wind  ;pp*i  i  wind  spud;1 


hlJuK  Ul  I  CAP  A1 


» . 1 1  Na  . IP 

.  PRlQUtNLY  At  ViJ-. 
3.H39  7,54 


No  .  I  T 

MANIIA!  F  i  AS 
0.001 


SPhST  A 

0  .  if  il  1 


VJ.  r  .  K  l  :  I 


D  l  ('•  I  I  Al  LHAhfil  u  RAte  DATA  (AVfkfVJr  >  ;  ESCARP  He  N  I  DA  I  A  F  lEt.l)  CAL  IBT.’AJ  ION  AND  WIND  SIElO  KSSAVPfit  Nl  (; 

UP'H"mI  Wls+t.Ai. 


AIR  1 1  n 
1411  17 


AIR  U'rtP.? 
1471  1P7BBU 


UPWiND  NFAR 
HI ICHT/lF.NCIH 
0.706 


i  'PUI I  Ni*  |  AnI) 
PAIri<  lifter -it 


DP  it  LAl 
<('c] ls» 
J  .  Jilt* 


_»t  *<  I  L'P  INC  PAR  Am'  It  NS  TKAfiM  A  1 1  (■  I N  1 1 J  L'Nl.  ,  N,  r  k  I  Nl.  ON  IIS: 


nAMV.I.  HAS  t  KKOR  U.-UwT  DATA  PA.-F 
{  Nil  .  jCdfl  )  (No.SCdhs)  (Me  .  sf  ,iil  ,  > 
it  J  160 


VCi!  T  k  f  I  .  i  -  V 
iiirii:  .  >  .  U  r»V  > 


Vi. i  1  AM  .  I  l  V 
f  •'  r*c  .  ••  .  1,1.50 » 


/l:RO  Rf  I  .1/1  V  Al.  VI  I  I  1  l  if  * 
<  fie  .  )  .  L  (  >  ( N.i  .  >5.‘  i 


ObS!  RVEP  MICRUiit  TFURU;  fCICAl  P  Aft  Afifc'  iFifii  (  TNI  i  Uf/fNC  Iri  AH-H'.' 


flf'O  tsCAVphrwr  Lt.afhl'l  ;0n7. 


AIR  liMP.l 
(feliius) 
U  .104 


WIND  ‘..Pi-FDl 
< Nett*."/ sec  > 


0*  W  POINT 
< Ce l',iui  > 
9 . 94 


ft' NP  .  S  i  ffl.C.  I 
<t(c-J  .  »N-;»/3> 
Nil  DATA 


U.NO  :>  1 R 

<  I»e;j  .  I  r  wf 


r'AP  .  PR*  I# .  i 
iHi  1  lllidf  I 
1  tit  7  .  .'3 


A  J  R  TI.MP.I 
(Lei s»  is) 

17.707 

l.Al  .t »  I  A'iLw  PIlCfcunEl  EOHni.Cil,  1CAL 


WIND  SPEt  Vi? 
<  rt*.»  t  er/se-t  > 
S.iv 


:  W  PUINT7 
Cels  us) 

9  °li 


rt  nr- .  simij:  .? 

(h».‘j .  ifi-.'vn 
Nil  DATA 


MLM  U'.K  f 
*  fie  ter  r.LL  * 
-U  .61 


&.V*  .PR l  5.7 
( n  i  1 1 1 1  *  j  r  > 
Utl.li 


he  ii;ht  ,  4*1 

i  B .  35 


pot .  Tl n.' 

(Cel  5.1  us 
1 7  -  3.s4 


.  1 


V 1 R  .  1 1  fl."  .  1 
(Cels ■ jsi 
13.491 


V.  POT  .  TtrtP  .  i  Aloi.HUlilO.  1 


( Ce  l  - 
II.  (.71 


(Ku/fil) 
9.760!  -03 


Rfci  .HUMID. 1 
(Per.  nit  > 

06 . 1  .1 


spec.h-mid.  i 

.  K  <4  /  K  'j  . 
7.53SE-03 


OA'.PkPS.  t 

I  1  J  Ifid.'  • 


HI-  l  Sri  f  ,  l  '1 
i  fie  ter  s ) 


POl  .  IF  Ml*  . 
( Ce  1  i  u  (-  > 
17.37V 


VJK  .  If 
(Ceisiu 
l 3 . 594 


ADS.  Minin  .7 


Rm  hum«. 
(Per  ce..  I  > 
05 .  3 


l  i  t  L* .  HUM  0 . 7  MAP  .'hi  ' 

(hfj/Kij)  hi  1  I  i(. 

7  s  1  ?h  -  'J  3  17.1  f  .V 


v  r  XNUL 1*  ftfUJ'J 


RUN  Minlil-R  7/T51  JH'jiU 

MART  line  II  45;4(:  P:.T 

slARl  uAH  :  111  h.|  y  |V/9  ( DAT  t  .1  » > 


r»AR  1  NL  ‘.ORr  AC1  I  AY£R 
NkL  rtiCRUiii;  ft  UNO  OiJy 
LAN  N H  O|.  AS  15*  AnD  r 


PR  INI  1>A  1 1.  :  11  'UN  194 

~‘A  I  A  CAnpl  INC  RAIL  (  A*.  L 
1'A  I A  AV(  RAC  1  Nl  Pt  R  i  lit) . 
NOW  m  I  A1URF  .  I  -  UPPER  I 


r  OAf-M  i 
l  mu 


PRO!- ILC  l.At.l.lii  AT  10.(3  DhSm  D  ON  Ah!lVr  OUdtRVF D  AND  CAl.CUlATtl)  VAMU  S  (  P  PIINCf  R  ,  1  973 > 


FLUX  PARANEi: 

<  t-’JP  ,  -  -b  )ul.« 


Si  AL  IN'.  P»!.RAm  HRS 


part  i a:  d:k»va!  1V..S 


I  KAD.R  JCHAKDL-JN  NIMBI  R 
'  t-M.ibl**,  -  I  In*,  t  dh  !*•  t 
Q  .0  36  AT  CMH 


fi.jiif  nt on  flu* 
<  n  t /n?  > 


f>  lc  I  ION  V.I  o.'  I  Tt 
v  iien»/-s/  ) 

7  1771  -  0  l 


t  rip  R  Al  Pll.hh  t-N/  Dv - 
•  n  1  N7  >  l  I  m.’l  *2" 
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)  (Celsius)  (Xg/n.3)  (Percent  >  (Kq/Kqj  (Millibars 

13.  (.4  1  9.P0OE  -i)3  05.  Oh  7.537F-D3  12.272 

D  ON  ABOVE  EST I  OATf  D  VAS  UF5  AT  TEN  METERS  (FfclEHf  Fl  AL.1V70). 


RF  L .HUMID. 
(Per ten t ) 
05.  Bh 


(Kelvin) 
-  1  .  273 


LPFC  . HUMID .  VAP  PRES 


(Kq/Kq  J 
7  537E -03 


(Kel v in) 
0.035 


5.  VAP .PRES .  REE. INDEX 
(Millibars)  (Kel  xM-2/3) 


,w  Mt  l  Mil 
1 1  >  «Z7>  i/;: 


Mfjrtl  I N  1  UBU.t  I  j  •  ■  LlMlIri 
i  Muter*.) 

-I  3L3E  i.i 


t  l  UX  PAW  Ah)  IFRS 
<+=Ui-,  =D:TjJN/ 


M'T.ifM Un  FLUX 
•  Nt  /r*2> 

1  ?5E  --  U -i 

HUMIDITY  T1UX 
(Kg/sec  m2) 

1 . 10E' 05 

l AT . HP  AT  FLUX 
(Ua  t  ts/o2> 

2.73E  01 

MN. HE. AT  ri  UX 
(W-itts/.ili) 

7 . 1 3f  0  ». 

SKY  AND  SOI  AW  Hr  AT  Ft  UX 
(Ud  1 t  s/f»2 ) 

1  .  47E  01 

ICiIAL  ).E AT  BUDGET  FllIX 
(  Wa  t 

4.91L  DI 


INF  ERRF  D 

SCAM  NC  PARAMETERS 


f  am  ION  VELOCITY 
( iTe  ters/scr  ) 

i . o ter -oi 

CCAI.ING  *»PFC  . HUMID  . 

(kg/Kg  ) 

-8.f)96L  05 

SCAT  INC  POT.  TEMP  . 
(Kelvin) 

-5.677k  -02 

ROUGHNESS  LENGTH 

(Meter  ■»  > 

1  11  IF.- 07 

DRAG  COfT.AT  If  MFFFRS 
(Dir.ens  i  on  less ) 

05721  -04 


lNFIkREl)  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
( Meter  ?/«»ec2  > 

1  .  C16C-02 

WITH  AhS.  HUMIDITY 
(Meter-  Kg/sec  m3) 

1 . 1 04E-G5 

WITH  POT. TEMPERATURE 
(Meter  Kel . /sec ) 
5.721E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/n? ) 

1 .2311 

AIR  SPf  CIFIC  HEAT 
( iTcd 1 , /Kg  Kel . ) 
2.4163E  02 

WATER  LA T. HEFT  VAP  . 

< I Tc  al . /Kg  > 

5.9G39E  05 

VAP. PRES. mT  LT  LEVEL 
(Mill lbar  ) 

15.491 

ABS. HUMID.  AT  WT  LEVEL 
( Kg/r»3> 

1  .  I71E-0 ■» 

BAR  .PRFS  AT  UT  l  F  VEL 
(Millibar) 

1014.37 


M'PJPI  Mi  fc  I 
C  pi  W  ARE 


bOwi  N  RATIO 
(n units  • 

0 . 26 1 

..UP  ANAI  rr.IS  or  PAR  AMI-  TEWS  LISTED  IN  PfRCrNl  mean  ERROR  as  C;OmputED  ?•;□«  CONSTITUENT  he  Af.URFMCNT  ACCURACIES 
if  III  FkHuK  VAlin-S  AND  LOT  TDM  ROW  ARE  U"K  AERODYNAMIC  ERROR  VALUES.  Ail  VALUES  ARE  APPROXIMATE  AND  ARE  •♦or-**: 


;r»id  r igm. 
U.Al  Gnu 

A  1  1  i)M 

ftfiMi  a  r un 
)  LUX 

l AT .HEAT 
FLUX 

SIN.  HEAT 

Fl  UX 

SKY  RAD. 

Flux 

TOTAL  HF  AT 
Fl  UX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

SCI.  .SPEC 
HUMIDITY 

SCL.POT . 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

C.OEF 

::t>35. 

OhSX 

27 IX  ?.^7X 

2342 

102 

1  472 

4712 

1 1  C2 

127X 

1242 

1302 

221  / 

1  V  U 

t  7  *2 

■ihX 

442 

10)2 

102 

292 

1452 

232 

672 

1242 

4  32 

40X 

l.'Of*  I  INVr  V  B  1  (»w 


101. 

1:14:  0  PST 

H*  Mav  197V  (DAY  130) 


MARINE  SURFACE  LAYER 
NRL  MICR (METEOROLOGY 
SAN  NICOLAS  I  Si  AND ,  CA( 


PRINT  DATE:  II  JUN  1 9430 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Hm 
DATA  AVERACINC  PFRIOD:  2P  Min 


VI  TU  IHi.  i  uVi  E  I  I 

Mul  ll  1 T  T 


•* AI<  R  ll  HARD:.' I*»  NU.-.B!  k 
.  i*-  1 1... t-.M *•> 

-  V/  l  1  t.’  >  A  f  <■:>  ( 


r  AM)  IT ’l  K  APHODYNAMIC  DERIVED  PARAMETER  VALUE  WEIGHTED  AS  A  FUNCTION  OF  THE  ATOVE  RESPECTIVE  MEASUREMENT  ERRORS 
Ihll  TV  I  ID  CORRESPONDING  Ml  ASJSEMENT  UNCERTAINTY  INDICATED  IN  l  1  : 


-IT  nf  *,N  MF  .  Ch  I 
■  i.i  e  •  /!»/.*<  1/2 


FLUX  PARAMEUkU 
<  a  -LIP  ,  --"DOWN  > 


hUi.FNHIrt  FlUa 
<NI/m?) 

-i.  -o?  (a.  or  02  j 

l-Urtl  I)  1 1 Y  T I  If  It 
( Kq/s*.*.-  m2  i 
l.«:i|  '<5  IH.6C  ft  6 1 

.  .Mr  A I  I  |  LfX 
.  W  h  «  1 «*  ,>.2  ) 

2  h(‘l  01  (.’.lit  *01  1 

N.  Ht«»l  f  i  lix 

(Wall  ,/«2  » 

5.2TU  fit  I  3.  Of  *01  1 

'»•.  Y  ANt  S1>!  AR  HI:  A  T  Fl  UX 
i  U  h  >  i  .  •  m?  ) 
l  4  't  U  I  12  Of  *011 

1 1 1 1 f.L  IH  AT  BUDGET  F  I.U< 
(U.i  r  t  s  / m2  » 

4  /4!  01  [3.  Of  *01  I 

I  l>U)  ;T  PAT  I  U 
<  i.  r.  u  f»  t  t  •»  » 
ft  2  t:l  IJ..1H1 


SCAI  INl  PARAMETERS 


FRIG  1  Cl N  VELOCITY 
( Meter  './sec  > 

I  . fl  ft l F - f I  16.01-00 1 


'-TAI.1NG 

( Kg/Kg  > 
H.f 44f  -  ) 


PI  r . hum l D . 

5  13.01  <15  i 


SC  At  INC.  PUT  .  TEMP  . 

( K  t»  1  v  j  n  ) 

-3.246F -L2  12.01 -071 

RLKjr.HNI  SS  LFNGTH 
(  Me»r-r  *• ) 

1, 792107  1 6  .  OF-OTi  l 

DRAG  CUt  F  .AT  10  Hi  TFKS 

(  M.»  tpr  «, ) 

V.27/F  -04  (4.01  -041 


Mi  Fkip  |i  I  hNII 
'<■  .1  11  Vt  l  HE  HW  M 
I'll  f  fkf  Nl" I  AND  AT. 

«HM.  NlHM  I  AT 


.  I  «N()  B  ll  K  AT  RU.lYN.ihK  PIWIVl  D  PA  ».ME  TFR  VA  LkS  AS  COMP1JIED  VIA  THf  STANDARD  DtVJATTON  FROM  CITHER  THf 
III-  HM  Ml  AMIR!  Mt  NT  UNI.i  D  TAINT  Y  VAI.IIF  (UHIIH  i-'.FR  AB10IUV  VAI  LIE  IS  lARGfR).  All  VALllFS  ARE 
AND  AM  '■  tflr  : 


S!  N  Hi  A  T  *JKY  RAD.  TUTAi  H)  AT  fntWEN 
»  LUX  H  UK  FLUX  RATIO 


FRICTION  SCI  SPIT  ?»„i  HOT.  ROJGH .  DRAG 

VHUCITY  Eiim  I D  X  T  V  TEMP.  LENGTH  <  I’EF  . 


f  A  t  |  hH)''  It  HkO-  IJull  Al  l» 

Rt  •!  iiKl  it  .  At  »Mt«  TI1K  X 
r.lfli|:,rili  K  H’  .  h*hn<  h 

.<1*6  »« i  r.i  •'  I*  h*  k  1 1.  ft;  ARi  .1  Ml.  1'IN 

‘..•an  n  :  I  U.  .V  I'..  AS',  i  a:  1 1  n -n  1,1 

»  ,1,1  Kl-W  ihl  •  I  L-lliM  t)«,  I  A  »  A  • 


START  I  l r,E 
t  ND  T  ini' 
Vi  1  ART  DATE 


I  :  42:  10  i‘  f 
?:  It  :  U  PM 


DA  T  A  .WiKhMN,, 
r. «!.•«!  ivi  I  A  I  nW  :  i 


ANAl  OG  CHAN.NL  I  RAW  DAT.-. 


Vri;  T  .  SF  T  .  A  HrtP  SlKUl 

6.205  li.iui 


No  .  1  0  A :• 

BUiK  Ul  ILn."  A( 
3.  Ill  4 


f"i  .  I  7 

'/<  I  T  B  K  ft 


DIGITAL  CHANNU  RAW  DMA 


t  ii-A^PMl  NT  D..IA  f  i(  l  I  Al  Ii*r' .it  i  (j, ,  A  UINfi 


Nj  .  1 

A'R  TEfb'  .  1 

Mil  1 2 1  jJ.-i 


i  >k  ij  ,  i|‘  M  .n:  n.-wlND  *  »  -i 
If  I  i.r  I  I  i  I  n-.Tii  I',, III  rt-M-r 


yrsTem  hiujekieping  PARAMtit. 


•L  m  1 1  [<  iNliJ  L  ft.  [  M  l>  I  fit.  UMIo ; 


MANUAL  f\  AfL  l-RKUR  F.tiliNl  DA  ■  A  BALI 

<  No  .  •scans* »  ifio  .  *0'- >  •  fit.  ■-(  in  .  j 


'.•in  I  "If  f  t  V  vi 
Htiid  ll  l  ‘.V  ■  ft  • 


l  kfl  KF  F  .  Li  *, 
Hr  »  .  U.?Vi 


At  F  Kl  U  .1  l  JX  At  •.  i -l  TA  . 
t  f,  o  .  >  1  ll.  ;  i  VAL"  • 

J  If  ■  4 


GBMRVUD  MICROrt!  IFlMUi  fiJH  A'  PAR  An'  IT 


Vftt  1  I  JONS  )  TRANS:  AFlft  l  N  [  0  L  f»‘ .  i  N 


AIM  iHni’.l  WIND  VPftbl 
tl  eUiui)  (Meter/se 


a  i  r  temp  .  2 

O‘el‘,1  us) 


r •  dl  «j  puiNij 

'»f  i  t  Cel  .  :i-  i 


.  H «H  •  <M 
f  0  i  ■  A I A 


u»  i  *-l>  DIR  I'AR  k  R :  ■ . .  I  -K  i  ft  Ay.  iGlU  u  i 

tT'.'g  .  Irufi  t  M  i  1  I  i  h  a  r  )  i  W  a  1 1  ,->  2  t  ■’  l.'t*  i  -  i ». 

.  *>  l.'l  -  It,  1  .  47F.  J1  1  3  4M 

TID.  IAP  1  l<  «k  i'rFS? 

li-reter  nSL»  trtiliiiMr  l 

0 . 77  i  ill  3.1 '*5 


*  CALCUI  ATED  rtICR untTEl  iRIif.Gt,  l CAL  i *  AN Ant  J  F  i: 1; : 


HEIGHT,  l\  PUT  Tt  Hi'  I  VlR.Tin.'. 
< He  tors)  <r**lsi:i  »>  iCel-  .  i  i- ) 

10.35  12.335  1 3 . 4VH 


.  P 0 F  .  U  NA  .  1  *I:S. HUMID, 
i  Le  I  -.» •  n*.  >  ( Kq/t*3 ) 

13.6  V/  9.376F-C3 


height,  72  put.tfmp?  vlk  iiiip.2  y  pot  .imr*  .2  ADS.LUMID.: 

(platers'  (Celsius)  <  Cel  •> » us )  tl>  Imi,5)  (Kij/hO 

V.20  I2.T48  l  3  .  ;.77  I  3  .  f.6V  V.  4‘,»,E-il3 


RFt  .  HUn  l  D  -  1  SPf  C .  Hi  JO  I D  .  I  yAl'.PRfG.l  S  .  V,V> .  Pk  I  V- .  1 

(i'erri»,it)  iKq/iii))  (rtillitiar)  f  rtj  l  l  it*/  > 

QV.?7  7.622f-C3  12.346  14  I4& 

RFV.  .l-.UrtUT  .2  ‘.Pfi*.  .WifUD.2  VAP.PRFS.;.'  S.VAP.PrtLS.:- 

tfeneiM)  »Kq/i<i})  (Millibar)  i  ft  i  I  l  i  bar  ) 

FJ6 . 42  7  .  -,v  VL  -  13  1 2  .  M  2  1  4 . 25M 


CUNMNdl  O  Bk  LOW 


RUN  NIMi'E  R  :  /9051  0B13U 

MAR  T  T  IMF  :  t  :  42:  It  P  I 

til  ART  DATA.  I  ll  Ma  f  IV7V  (DA  I  l.i.T) 


MAR  t  NF.  MIRFACf  1  AltR 
Nwt  mcROMr  rni^ui  iim 
SAN  NlCfilAS  I'll  AND  ,  f" Al 


PRINT  DA  I F  •  ll  JUN  1 9fl  C 

2  A I A  SAilPl  TNG  RAH  >  Al  L  <HAnM.1.S):  6/Mm 

DATA  AVtR  AGING  PC  R  [(ID  :  2'.:  Min 

NlIrttNCl  AltlRF  :  I  - 1  .PPh  R  LP  VP  I- ,  2-lbUtER  If.VF... 


PGUrlLE  CA'.ni :  AXIOMS  PASID  0.4  AKlVr  ODSLkVrD  ANT.  CA'dllAltD  VA.  U;  S  (  BUS  I NGFR  .  I  973  >  : 


F  l  Da  f’ARAMC  Tf  its 

ii-IJ.'.  DUNN) 


•,r.A!  I  Ni,  F'ARANl  ttRS 


P  AV  I  I  A!  Dt  R!VAHVl<: 


P«0i  U  L  St  iPLS 
< ♦= INCk .WITH  HE luH i 


I.KAD.Rlf.HAwDS'lN  MU.1B:  h 
(  f  » ati  I  *» ,  -  -  Him « all  Ip  > 

-  0.074  AT  l.fiH 


nriM.  Niijn  1 1  in 


f  ir  r  in  i  ir 


FJf  Ni  KA1  IOL'Pi  Dn  Ci!  • 
lifil  N2  i  l  / 1  ■  ,!</[/  J2 '  * 

<n«22>l/ 21 


GF  Nl  R iV  F  (li< M  :  '  N  '  Gi  OP F  - 
l  ti.  nZl  i'511-H  nZ2-P5>j  '  ]  / 
IN1-N2J 


«>HMF  IK  It;  ri:  AN  hi  [(.HI 
■  Meter  i  r,MH-(/l»Z.‘»  l/i‘ 
12.99 

//l  AT  GMH 
0.080 

//L  AT  HI  Ml  TP  PS 
-0 . 067 


h.lMIl)  Ilf  III 
(  R  q  7  s l* !  Hi"1  I 

1  .  4  /F  ll’t 

LA  I  .  III.  A I  FI  i 
<  Wa  1 1  *.7«2  1 
3  fell  01 


•.('Al  I  N(,  •  :pl  I  .  HI. Ml» 

( ►  q  7  it  <| ' 


Sr  AL  iNG  PUT  II  MP  . 
■  k  e  i  *•***’ 

I  1 74f  -N2 


N  -  U  l  nH  ’.F  I  I  Ii  ■'  •V  '-rt  > 

."  =Hl  I  C.*i  I  » M<- 1  *?.'  -  » 
PW'../1>/.  .  fJF  o. 


N--;-f‘CG  HUM  [I.  [  T  t  (Kq/kqt 
/•I*!  H. hi  iHeltrs) 
DSil'D/--  tl  7.V  06 


N.  WlNl)  -H’VtD  (M/SI  i  ' 
=HF!uHr  (M)  Vert.  A*  IN 
t’Sl  -PS  I  I 

W3  5LOPF  ■  2 . 4(1  i!  01 

NM^F.f  .HUMIDITY  (Rq/Kq> 
Z  --  HI  I GH  I  <  M )  Ver  t  .  A  i  j  *, 

f'M-M.' 

LH  '  l  r.PF  -  ■  7  54L  0  3 


Z/l  AT  Zl 
-n .  i  .’4 


Z/l  AI  72 
0  0  62 


MONIN  nhUKHflV  I  f  Nl.TH 
(Meters! 

-  I  .  4H5E  02 


2.44F  01)  KUUGHNl  **S  lF.N* .  FH 

(Me  »**rs  > 

SK  F  AND  Si IL Aft  H.  4l  FlHk  6  3111  16 
(Ua  »  ts/rt2> 

1  47fc  01 


1UTAI  HFAl  MIDUI  I  FLli* 


DRAG  CUi  i  Al  tl  H>  M. PS 
1 1>  i  nens  i  in  1  »••.-,  ’ 

’  M  .‘I  U  » 


N  -r’O  I  II  M*‘  i  k  P 
/  HI  1SH1  ■  Melt- 
Dr  1  D.’-  I  .  4 :*c 


N  •  Pi  I !  .  I  f  MP  ( Ke  I  v  i  ii  i 
Z-l-iE  IT.liT  (M)  Uer  t  .  A  «  i  ■ . 
I"J  I  =I‘SI.’ 

DTK  I  npt  -  4, 6  IIP  01 

NunTl  rt  .  GTRUF  •  <k  *M  2/3) 
' ;  Hf  I  (.HI  (  M  ‘  Ve  r  t  Aiis 
P:il  -  NON: 

C  T  aiiT  -  NO  DATA 


PS  11  Al  / H  n  31622V 

PGM  AT  7L  -  'J  ItiSM’l 

FSI2  At  Z 1  -  0.20  4316 

PM?  AT  /:>•-  11.11692? 


B'lWEN  PA  MO 
<Oo  un  if.) 

«  .  06/ 


GIN.  RAl.  I  QNMANTG: 


VAN  R  ARMAN  I.KAVITAIION  PRCJFIIF  I'BOHH  BUI  K  BU.  K 

(.ON. 3  I  AN  I  Al  CEl  FKAT1U.N  TUK.PPANDTl  TO.i  .  S’LMM  (  [» I  GIN  Hi  A  T  MHSIORI 

<Na  nuts)  M/*.pc  ?)  NllMl’-f  R  NIIMliFR  Ihf.N'.l  .1  HO  TRANSF.CCM 

0.4  V .  79'.j9  (1.74  C.74  ('  .  9?|  0  3  I  .  3?>  0  3 


AIR  DC  NS  I  t 

i  k  q  *  *.  > 

I  2307 


GF  NF  ft  Al  NO  IF  > ; 

Arruracy  Imitation  etreederi  for  neasur  pmpm  t  of  Profile  Slope  and/o 
GoMpntatit>fi  eter-.ited  hy  iri'-ertjon  of: 

SHI  'in?-  t/  .  OHl  -3  Rq/kq 


AIR  ',PF  I  H  1C  HI  Al 

1  I  T(  a  1  .  7K  q  Ke  l  * 

2  41/. 41  02 

UAU.fi  l  A 1  Mf AT  VHP. 
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RUN  NUMBER 
START  TIME 
START  DA  IE 


79OM0G130 
1  ;  4?  :  1 1)  PS  F 
10  May  1^7V  (BAY  13C> 


MARINE  SURFACE  (AYFR 
NRL  MICROMt  TEGW'JLOCY 
SAN  NICOLAS  I  Si  AND,  CAL 


ESTIMATED  Mil  ROMf  Tf  UROLOGICAL  PARAMETERS  AT  1PN  METERS; 


AIR  TEMP. 
(CeLsi us. ) 
l?. 246 

HEIGHT 
(Meters  > 
10.00 


WIND  SPEED 
(ile ter/ *ec  > 
3.94 

POT. TEMP . 

<  Celsius) 

12.344 


DEW  PlllNF 
(Celsius) 
IU  .07 

VIR , TEMP . 
(Celsius) 


V. POT. TEMP. 
(Celsius) 

1 3 . 663 


PRINT  DATE:  11  .1  UN  I9ril’ 
DATA  SAMPLING  KATE  <  Al  I  I. 
DATA  AVER AC  INC  PERIOD:  2d 


TfcMP.SIRUC  BAR. PRES. 
<Kel.*H-2/3>  (Millibar) 


BULK  WT  TEMP  AIR-WT  TEMP 
(Celsius)  (Kelvin) 

13.46T  -1 .215 


ABS • HUMID . 

(Kq/m3) 

9.350E-33 


REL. HUMID. 
(Percen  t ) 
86.52 


SPEC  HUMID . 
(Kg/Kg  > 

7 . 60 1 E -  03 


PUT-UT  TEMP 

(Kelvin) 

-1117 

YAP  PRES . 
(Mill ibars  > 
iP. 325 


AERUPYNAMIC  CAI  OJi  AD ONS  BASF  D  ON  ABQVt  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL.1978) 


INFFRRtD 

STABILITY 


FLUX  PARAMETERS 
(♦=UP,-=DOWN) 


INFERRED 

SCA!  INC  PARAMETERS 


INFERRED  MEAN  VER1  ICAL 
VELOCITY  COVARIANCF 


HAlVv)  ,S<  :  M/Min 
hi  n 


VlR  Ui  TfcMP 
(Kelvin) 
0.104 


V. PUT-UT  TEMP 
(Kelvin  * 
f  .  202 


S  .  VAP  PRES . 
(Hill  ltiar  s ) 
14.245 


REF  INDEX 
(Kel . *M-2/3) 
NO  DATA 


MISCELLANEOUS 


GRAD. RICHARDSON  NUMBER 
(♦-Stable, --Unstable) 
-0.617  AT  CMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  GMH»CZl*72)l/2 
12.  99 

i/L  AT  CMH 
-0.665 

//L  AT  10  MEIERS 
- C .512 

MON IN -OBUKHOV  LENGTH 
(Meters ) 

-1 . 954E  0 1 


MOMENTUM  FLUX 
(Nt/r»2> 

-1 . 70E-02 

HUMIDITY  FLUX 
<Kg/sec  m2) 

1 . 2IE*  05 

L AT. HEAT  FLUX 
( Ud T  ts/n2> 

2.98E  01 

SEN. HEAT  R  UX 
(U*tts/m2> 

7.53F  00 

SKY  AND  SOLAR  HE  AT  FLUX 
(Wat  ts/nli) 

1 . 47t  01 

TOTAL  HEAT  BUDGET  FLUX 
( Wat  ts/«2) 

5.20E  01 


FRICTION  VELOCITY 
(Meter  s/sec ) 

1 . 175F-01 

SCALING  SPF.C. HUMID. 
(Kq/Kg) 

-B . 330E -05 

SCALING  POT. TEMP. 
(Kelvin) 

-5 . 1 48c -02 

ROUGHNESS  LENGTH 
(Meters) 

5 . 878E-07 

DRAG  COFF.AT  10  METERS 
( Dimension  less) 
8.900E-04 


WITH  LONC.  VELOCITY 
( Meter  2/sec  2 ) 

-1  .  381E-02 

WITH  AbS .  HUMIDITY 
(Meter  Kg/sec  m3  > 

1  .205E-05 

WITH  POT .TEMPERATURE 
( Meter  Kel . /sec ) 

6. 049E-03 


AIR  DENSITY 
( Kg/m3 ) 

1  .2310 

AIR  SPECIFIC  HEAT 
<  ITcal ./Kq  Kel . ) 
2.4164E  02 

WATER  LAT.HEAT  VAU  . 
(ITcal. /Kg) 

5.9039E  05 

VAP .PRES. AT  UT  LEVEL 
(Ml  11 ibar  ) 

15.443 

ABS. HUMID. AT  WT  LEVEL 
(Kg/«3> 

I  .  168E-0? 

BAR. PRES. AT  WT  LEVEL 
(Millibar  > 

1014.36 


BOUF  N  RATIO 
(no  units) 
0.253 


MEASUREMENT  ERROR  ANAI  YSIS  OF  PARAMETERS  LISTED  IN  PFRCENT  MFAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MF ASUREMENT  ACCURACIES. 

TOP  ROW  ARC  PROFUE  FRROR  VALUES  AnD  BOTTOM  ROW  ARE  BUI  K  AF.RODYNAM  r  FRROR  VALUES.  ALL  VAl  IJES  ARE  APPROXIMATE  AND  ARE  ■♦or-": 


GRAD. RICH. 
NO. AT  GMH 

7/L 

AT  10M 

MOMENTUM 

FLUX 

LAT.HFAT 

FLUX 

Sr  N . HFAT 
FLUX 

SKY  RAD, 
FLUX 

TOTAL  HEAT 
FLUX 

BOWFN 

RATIO 

FRICTION 

VELOCITY 

SCI.  .SPEC 
HUMIDITY 

SCl .POT . 
TEMP  . 

ROUGH. 
LENCT  H 

DRAG 

CHEF 

158% 

15BX 

1  19X 

1 7 1 X 

132% 

10X 

1  16X 

303X 

60  X 

1  : 14 

72X 

80X 

11  9X 

175X 

175X 

46X 

45X 

103X 

10X 

3  OX 

1  48X 

23X 

68X 

126X 

43X 

40X 

CONTINUED  8EIOW 


RUN  NUMBER 
START  TIME 
START  DATE 


7905100130 
1:42:10  PST 
10  May  1979  (DAY  130) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  I  Si  AND,  CAI. 


PRINT  DATE;  11  JUN  1900 

DATA  SAMPLING  RATE  ( At  L  CHANNELS ) :  b/Min 
DATA  AVERAGING  PERIOD:  23  Min 


COMPOSITE  PROFILE  AND  BUI  K  AERODYNAMIC  DERIVED  PARAMETFR  VALUE  WF. 
WITH  THE  LOWER  LIMIT  Or  THE  CORRESPONDING  MEASUREMENT  UNCERTAINTY 


ir.MTF.D  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
INDICATED  IN  [  J  : 


FLUX  PARAMETERS 

(♦=UP  ,--DCIWN)  SCALING  PARAMETERS 


C-R AD.  RICHARDSON  NUMBER 
( t-Stable, --Unstable) 
0.331  (0.021  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH=(ZI»72)l/2 
12.97 

Z/L  AT  GMH 
0.361  10.021 

7/L  AT  10  METERS 
-11.278  I0.C2J 

MONIN-OBUK HOV  LENGTH 
( Meters ) 

-3.595E  01 


MOMENTUM  FLUX 
(Nt/M2) 

-2 .  IB;  -02  (6.0F-02J 

HUMIDITY  FLUX 
(Kq/sec  m2) 

1.P6E  05  (8.0L-06T 

LAT.HFAT  FLUX 
<  Ua t  rs/m2) 

3.12E  01  I?. 0E*01  1 

SEN. HEAT  Fl UX 
(Wat  rs/m2) 

5.30T  00  (3.00001 

SKY  AND  SOlAR  HEAT  FLUX 
(Wat  rs/m2) 
l  . 47E  01  12.0001 1 

TOTAL  HFAT  BUDGET  FLUX 
<W.tf  t«/m2) 

5.2  tf  01  1 3 . 0C ♦O 1  T 


FRICTION  VFIOCITY 
( Meter  s/sec ) 

1.313001  1 6 . OF -02 1 

SCAI  ING  SPEC  .  HUM  I  O  . 
(Kq/Kg  ) 

-7. 89  OF -05  F3  OF  -051 

SCA'  INC,  POT  .  Tt  MP  . 
(Kelvin) 

-2.626F-C2  12 . OF -02  J 

ROUGHNFSS  LENGTH 
<  Metmr s> 

2 . 594E-T6  (6.GF-051 

DRAG  COFf  .AT  10  M.  Tt  KS 
( Meter  s ) 

1.3221  03  14. OF  041 


I  OWf N  RAT  I  O 
(no  units) 

0.192  Kl.Jttl 


D  f  FFERENCF  BF  TUiE  N  THE  PROFILE  AND  BULK  AFRODYNAMIC  DFRIVFD  PAR  AMT  IF  R  VAl  I),  S  AS  CO.tPUTtO  VIA  THF  STANDARD  DFA'IAUON  FROM  F  IT  HI  R  I  Ht 
ABOVE  WEIGHTED  COMPOSITE  VAl  l  IF  DR  MFASIlRF  Mf  NT  UNCERTAINTY  VALUE  (  WH I C  H  FV»  R  AHL  UL  LIT  f  VAl  OC  Is  IARGFR).  ALl  VALUES  ARE 
FISTED  IN  PERCENT  DIFFf  RENCL  AND  ARF  “♦or-": 

GRAD. RICH.  Z/L  MOMENTUM  LAT.HFAT  SFN.HEAT  SKY  RAD  TllTAI  HFAT  BOWEN  FRICTION  SC'.SPFC  SCI. POT.  ROUGH  DRAG 

NO. AT  GMH  AT  1  0M  FLUX  F I  UX  FlUX  FLUX  F I  UX  RATIO  VELOCITY  HUM  1  f>  1 1  r  UMP  .  LENGTH  (OFF 

82X  BOX  I6X  1 2X  48X  CX  2X  SIX  21X  8X  78X  5X  / IX 


END  OF  DATA  RUN 


535 


RUN  NJnbt  h  ;  7't 
S1A.TI  1  I  .-If  : 
t  M*  TlfV  :  ;■ 

■>  .  HR  I  ,>A  !  E  .  t  I 


53:  (/  P:T 

n.if  iv7v  <  day  i.cn 


MARINE  SURFACE  LAYl  K  n  ICk tl.it  IEORLH  OGlCAl  ExPfklHf-NT 

NAVAL  kl-MAKil*  1  AI  (JRATCiR  Y 
A  I  rtCISPHi  fir  IC  PlirblCG  fi&ANl'ri 
MARINE  Alftiy.PHFRlC  kFGFARCll  STnllUN 
SAN  NICOLAU  ISLAND,  Ch!  I F  O.vN  1  A 

*  *  *  *  MlCKUhfc  1  FGfiGi  (JGICAL  DATA  »  x  «  i 


Pk  INT  DATE  ;  1 t  JUN  I9UU 

DA  f  A  ;;AHPl  ING  RA  If  i  ALL  l.HANNLIS-  h/n  in 

PnTA  AVERAGING  PERIOD.  2H  Mm 

NDMfNCl  A1URF  :  1-tJHr'EK  LEVEI  ,  ?«■  I.  C.WER  Lf  VtL 


h;  0(-  i  RAW  I/A  I  m 


IdM'.l  IFiiP  .MKOC  .?  I’t  U  f'fi  I  NT  1  L'Md  HUM? 


No .OS  No . ON  Nk  . 07 

WIND  VH>Dl  WIND  '.PIED?  BAR. PRES.? 
2  06S  i  .974  4  .  Fi«? 0 


No  09 
WIND  DIR 

6  456 


II  Ni*.C; 

f  M  Q>>i  Ni  t  Ai  VM  I  AG 


Na.l.T  No.  14 

MANUA!  fL  AC  2f  RO  RTF. 


No  .  17 

VOoT  .REF  .  b 


EJ-CARPM.  Nl  DAl  A  ,  F  IF  l  D  CAI  i  HR  AT  ION  AND  U1NI  SPITED  t  SCARP  MEM  CORRECT  IO«j 

nl'UlND  NEAR  l  ll'  U  I  Nil  1  AinD  I-P  11  LAI  DP:  i  CAL  RlMCftL  WSllL 

Hi  i  *  >F ;  F  '‘I  i  filTIH  PAIH<rt»!H.~‘  t  (Veits)  c.'.-l  H  >  <Vo1ts>  (Cce»f.> 

j.136  65  -a.jiiw  -j.o.a  .i.ijo  o.9r:? 


lu  li'lw’.  PnVaoi  ri<AN‘..l  A! t-T  InIO  ENliltrLKlNC.  lir*  1  T : 

•  kKi'iR  LOOM  DAI  A  UA‘ C  V»»  I  .  a  e  F  .DM)  VGi  T.Rff.DFV 

-  N.  .si  aits)  M<fiu  .  >  .  (.C5V)  B(Nv.  .ODoVi 

.*  i  oo  i  ;i 


'Mil  RPT.Dvy  AC:  VO  I  T.FLIIK  AC  E  Rt  U .  FLOX  AC  DfiCTAAf  CC  FRCGuniCY 

(tin  ■  >  .atSJt  <No  .  >5V)  <  No  .  >  1  Hz  l  (VAC)  (Hr) 

It  D  3  IK..  *  1,9 . 60 


UL«M  kVlu  mIlnum*  i H3R0:  O..ICA1  P ARhSC  ftws 

AM  I  Fill1  .  i  Uiivi.  Ll  :  *  I>  l  KU  HUM  l 

U.elaiu^j  <  M  'te  r/'-.tf  l  (I'elsii.-./ 

>■*&  li)  I' 


xtumoiuc,  I  He  A  D.7VL  CA!  .  hNA  ESCARPMJ  N  I  CORRECT  IlJ.vS  >  TRANSLATE  D  INTO  ENGINEER  J  NC  UNITS: 


A  «  lEfli'  J 
'IrlMJM 


MIND  Of'EH-.’ 
w'.e  ter/sic  ) 
3 .  76 


D-.  w  POINT.’ 

(Cell  i  J-.  • 

1 1:  •  I)  9 


mi*  .:>|RUC.  1 
■ k  e  l  .  x  M  -  3/ 5 ) 
no  Data 

u  M.' . sikur . 2 
(Ket  . 

NO  DAI A 


UImD  DIR . 

•  Df‘<i  .True) 


L'AR  .PRES.  1 
(MzJ 1 ib«r  ) 
1  3 1  3 . 1  6 


LK  i  RAD. 
(W.bti/«?) 

1  47E  01 


FID*  TAP-f  C  PAR  .  PRES  3 
(Meter  Abu)  (Hi Hi Har) 
-07V  1  0 1 3  .  <?6 


blU  K  UT  IF  HP  MEAN  AIR  TEMP 
(Celsius)  (Kelvin) 
13.444  2b5.3t8 


CAi  f  MAiED  rtIChi  nf.TEHRUOClCAL  L ARArtE TERS : 


HLlGHl,  POT. TEMP. I  VIR.liM'.t  V. POT. TEMP. 1  Abb  .  HUriJ  0  .  J 

wietws)  >Lelsi»s)  (Cels'os)  <Ce]-.i«is)  (Ks-'eJ) 

10.35  It'.i.'O  15.469  IT.  649  9.390E0  3 


iOf .  IP  ft.'.. 
<•-**  l  *H  U‘i  > 
l  ’  i4 3 


VIR.TFnP.P  V.Pfif  .  TFiiP..?  AbS.MJrHO.. 

(Celsius)  d  el  si  us*  (Kg/«3) 

I  3  V>  I  13.661  7. 3741-  i)3 


RE.I  .HUMID.  1  SPEC. HUMID.  1  VAP.PRES.l  S  VAP.pRFS.l  REF, INDEX  I 

(Percent)  (Kq/Kq)  (Mill  ibjr)  ( M  j  J  1 1  b»*r  )  <  Kel .  *M-  3/2  ) 

87.46  7.6335-C3  II? .  364  14. 137  NO  DATA 


R(  L  .  HJrl  ID.  3  LPT  C .  HUM  ll)  .3  ‘JAP  .PRES.  3 
(Percent)  (Kg /Kg)  (Millibar) 

L‘6.65  7.614L-0J  1?.34H 


S . VAP . PRES . 3  REF. INDEX  3 
(Millibar)  (Kel  xM-2/3) 
14.250  NQ  DATA 


#0-1  e»MHr,/ 
STAR!  Tlr,:- 
' ,  I  .•  K  T  I.-A  I  ► 


')5l  Jjsi,) 

■  U  .  H  PL- 1 
rta/  IWV  (DAY 


MARINE  SURFACE  » AYER 
NKL  MICRQ.ir  TFCiROL  OGY 
SAN  N 11101  AS  ti.l  AND  ,  CAI. 


PRINT  D.aTE :  11  JUN  1980 

DATA  SAMPLING  RATE  (All  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  PR  Min 
NOMENCLATURE:  1 -UPPER  LEVEL,  2*1  OWE R  LEVEL 


*'M>  lit  CAI  fil:  AT  IONS  PAGED  ON  AHUV*  OhSCkViD  AND  CALCULATED  VAI  UES  (BUS  I  NGt  R  ,  1 973 )  s 


f  LU  X  PARAME I  x  i 

( « -UP,  •  =  DOWN  > 


SEALING  PAKAMFTERS 


PARTIAL  DERIVATIVES 


PROFILE  SLOPES 
(♦-1NCR . WITH  HEIGHT) 


(irfAb  .  »  I  I.HAR  DGlJN  N-.lfiM  R 
<  ♦  -b  i  a»le  ,  •  -  Un*.  i  ab  Le  I 
•  0 . 099  AT  CMH 

t.r  l:.)i  TRIG  Mh  AN  HFU.HT 
(Me'erj  GMH*(  fl  */:*>  l/;> 
IP.9V 

'  •L  A  I  CMH 

0.115 

Z/l  A 1  U  M.  It 
-0  .  Jl.9 


1/ L  AT  23 
0  .  08.' 

i:|iNlN- llpllKHIl'J  IFNI.TM 
•  N»'prs) 

I  .  1 1*7 F  OP 

PM  I  At  /I-  ft.5H4.MM 
P',11  A1  ll. MJ  V'6 

""  IP  rtf  .1  L  1?'M! 7V 7 
PM.'*  Al  IP-  (,  147  146 


MIW)  NTIIM  R  UX 
(Nt  /«*’) 

-3.  17l  -OP 

HUH  I  Dll Y  FI  UX 
<  x «} /sec  «;*) 
i  .  4/,f  -  nr, 

LA  I  HEAT  FLUX 
(Wat  f./MP) 

S.  6  J »  01 

s*  H.  HE  A  r  F  Mix 
(via » t'..'r»P  > 

75F  0  0 

Step  Ptf*v  SOLAR  HI  A I  FLUX 
■  -Jai  *•*/«.’  > 

)  4  7t  li| 

IHTAI  HF AT  » UDt.F  I  FLUX 


FRICTION  VELOCITY 
( Meter*:./ser  > 

1 . 604F.-01 

GCAL  1NG  CPkC.HUMD. 
(Kg/Kg) 

7. 373E-05 


ST AL INC  POT.  TEMP  . 
(Ke  Inn) 

1 -376E-0P 


ROUGHNr  SS  LENGTH 
(Metres) 

5. C64F-06 


DRAG  COLF .A!  TO 
(Dinensionles-.) 

P.OV/t  m3 


CFNFRAL.  FOSM :  DN/DZ  = 
r  (N1  -NP)  J/U  n  (  Z 1  /72 )  * 
<  2l*Z2> 1 /2I 

N-WIND  BREED  (M/sec) 
Z=HE I GH  r  (Meters) 
DWS/D7=  2.40E-02 


N-*SPET  .HUMIDITY  <Kq/Kg> 
7- HEIGHT  (Meters) 

PSH/D7  =  -8.9PE-C6 


N*POT . TEMP . (Kelvin) 
/= HEIGHT  (Meters) 
DPT/DZ*  -I .67t -03 


GENERAL  FORM  :  'N'SLOPE* 

I  (LnZl-PSD  -  <1  nZ2-PSI  >1/ 
IN1-N21 

N-WIND  SPF ED  (M/ser) 
Z^HEIGHT  ( M )  Vert. Axis 
PSI^PSIl 

US  SL0PF=  2.49E  00 

N-SPEC .HUMIDITY  (Kg/Kg) 
Z* HEIGHT  (M)  Vert. A* is 
PSI «PSI2 

SH  SLOPE “  - 7 . 3 3E  03 

N*P0T . TEMP . (Kelvin) 

Z*  HEIGH  1  ( M  >  Vert  .Axis 
PSI-PSI2 

PTK  FLOPE*  -3.93E  01 

N^LMEMP  .  STRUC  .  (KxM-2/3> 
Z*  HF  TGHT  (M)  Vert  Axis 
PSIteNQNt 

CT.?  SLPrF*N0  DATA 


»  1,1  NI.D4L  CCIfi'i  r  AN  rc  : 

Vi, N  K  AW  MAN  i.K.’iV  I  I A I  ION  PROF  II  |  bU)  K  BULK 

n.Nj’ANl  At  CM  I  RA  f  IU.4  ItW.PFANDli  lilK  .  V.HM  I D  T  Bi  N  HEAT  MOISTURE 

(No  iimiIm  (M.'sti  .*)  MiMt'l  R  MI.'bFR  TRAN.  F.  CUFF.  IttANSF.COEF. 

0.4  9.79,9  0.74  0.74  0.921-03  1.321-03 


04  Nl  R  AL  Nil  ft 
A<  i  «.■  ary  l  i 

f  nisp .» »a  i  i  i,r 


e  ■  i  enleil  f  «r  «ims 
by  i  nser  1 1  on  of: 


it  of  Profile  Slope  and/or  Partial  Derivative. 


Ml SCELLANl  OUS 


AIR  DENSITY 
( Kg 7*3  ) 

1 .2308 

ATR  SPECIFIC  Hf AT 
(ITcai./Kg  Kel> 
2.4165E  02 


WATER  LAT . HEAT  VAP . 
(ITral./Kg) 

5.9Q42E  »5 


*  CONllNutL  ON  M  XI  PAl.F 


536 


RUN  NUMBk  h  : 

1  AR1  U  Mr  ; 
START  DATE: 

790M0C2UI 

2:  111:  10  PSI 
10  May  1V7V 

DAY  130 

MAR  T N1  SUMFACf  LAYtR 

NRL  MICRUTiE  IEURIJL  OCT 

SAN  NICOi.  AS  ISlAND,  CAI 

PRINT  DATE:  11  JUN  1980 

DATA  SA.  ’NC  KATE  (AIL  '  HANNILb):  6/Min 

OATA  AVERAGING  PERIOD:  28  Mm 

F-S  1  IMA  IF  D  rt 

R  OMI  T  KIR  ULCGI  CAL  PARAMi 

IFRS  AT  TFN  METERS; 

Aik  T1NP. 

(1  *  Lius) 
12.237 

WIND  SPEED 
(Heter/sor ) 
3.79 

DEW  POINT 
(Celsius ) 
10. 10 

TEH  ’  .SlKUC. 
(Kel . xM-2/3) 
NO  DATA 

BAR . PRES 
(Mill ibar ) 
1013.17 

BU  k  Ul  TEMP 
(Celsius) 

13  444 

AIR -UT  TEMP 
(Kelvin) 

-1  .206 

POT-WT  TEMP 
(Kelvin) 

-1  .  10B 

VIR-UT  TEMP 
(Kelvin) 
0.115 

V.POT-UT  TEMP 
(Kelvin) 

0  213 

Ht  It. HI 
<  Meters ) 

1:1.  il  J 

POT  .  | ». nP  . 
(Celsius) 
12.335 

VIR.TFMP  . 
(Celsius) 
13.559 

V.POT . TFMP . 
(Celsius) 

1 3 . 6i7 

ABS. HUM  ID . 
(Kg/*3> 

?. 37/E- 03 

Rf L .HUMID. 
(Percert  t  ) 
86.75 

SPFC . HUM r  D . 
(Kg/Kg ) 

7 . 617E-03 

VAP . PRES . 
(Mil 1 ibars > 
12.350 

S.VAP  PRES . 
(Mill ibars ) 
14.237 

REF  1 NDEX 
(Kel . *M-2/3> 
NO  DATA 

bit)  K  AERODYNAMIC  CAi  ClJt  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VAI  Ul  S  Al  TEN  METERS  (FKJEHF  ET  Al  ,1978): 


[NFFkKtD 
S  f  ABIC  I  I  r 


t-KAD.RIl  HARDSON  NUMB!  k 
it-  Stable, --Unstable) 
0.o84  AT  CMH 

UUJili.  IRIC  MEAN  HI  1C. HI 
< ri<f f »»r  >  GMH-(7l*72)l/2 

i  2 .  vv 

7/ l  AT  GMH 

-o  r/ih 

7/L  AT  10  METERS 
0  ■  566 

MON  IN- OBUKHOV  LENGTH 
(Meters) 

-1 .767E  Cl 


Fl  UX  PARAilETFRS 
<e*UP  ,  -*DOWN> 


MOMENTUM  FLUX 
(Nt/n2) 

-1 .561 -02 

HUMIDITY  FLUX 
<Kq/seC  «2) 

I  .  I  IE  «5 

(  A  T  .  Ht  A  T  Fi  UK 
(Wat  ts/rt2> 

2.83E  01 

SIN. HEAT  Fl  UX 
(Uatts/n2> 

7.31E  00 

SKY  AND  SOI  AR  HF AT  FLUX 
(Wa  t  t?/n2> 

1  .  47£  01 


INF  I  RRt  D 

SC  A)  INC  PARAMC.  IfKC 


FRICTION  Vi  LOCI TY 
( ileter i/srr  ) 

1  .  1 25E.  -  0  I 

SCALING  SPEC . HUM ID . 

<  Kg/Kq ) 

-  8  .  262t  35 

scat  ini;  po t.tfmp. 

(Kelvin) 

-5.216E -02 

ROUGHNESS  LENGTH 
(Meter s) 

4 . 028tI-07 

DR AC  COE F  AT  10  MF TENS 
(D  itiensionless) 

8 . BQ2E-04 


1NFFRRED  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


Ul TH  LONG.  VELOCITY 
( Me ter 2/sec 2 ) 

-1 . 265F-0? 

Ul TH  APS.  HUMIDITY 
(Meter  Kq/sei  «3> 

I  .  144E- 05 

WITH  POT  .  TEMHFRAMJRE 
(Merer  KeJ./ser) 
5.866E-03 


MISCELLANEOUS 


AIR  DENSITY 
(Kg/«3  > 
l .2311 

AIR  SPI CiriC  HEAT 
(  I  Tc  ct  1  .  /Kq  Kel  .  ) 
2.4I65E  1 12 

WATER  LAT.NCAT  VAP 
<  ITi  al  /Kq  > 

5.9039F  05 

VAP .PRES. AT  UT  LFVEL 
(Millibar) 

15 . 426 

ABS. HUMID- AT  UT  LEVEL 
( K  q / m3 ) 

1  166E-02 


1 01  Al.  HEAT  BUDCET  Fl  UX 
i Wa t t»/nP> 

5.03E  01 


BAR  PRES- AT  WT  LEVEL 
(Mill ibar  ) 

1014.37 


BOUcN  RATIO 
(no  units) 
0.258 


M?  A  iUREM..  N  T  ERROR  ANA!  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MLASUKFMCi,  T  ACCURACIES. 

TUP  ROW  ARE  PRUE'flE  ERROR  VALUES  AND  BOTTOM  ROW  ARE  FUJI  K  AERODYNAMIC  ERROR  VALUES.  AIL  VALUES  ARE  APPROXIMATE  AND  ARE  ‘♦or-’: 


GRAD. RICH. 

7/1 

MOMENTUM 

L  AT.  HEAT 

SI  N.  HEAT 

SKY  RAD. 

TOTAL  HEAT 

MVF  ft 

FRICTION 

SCL . SPEr 

SCL. PUT  . 

ROUGH. 

DRAG 

NTJ  .  A  T  GnH 

AT  lGM 

KlUX 

FLUX 

FLUX 

FLUX 

FLUX 

RAT  10 

VEl OCIT  Y 

HUMIDITY 

TEMP  . 

LENGTH 

CHEF 

154% 

Ci 

a 

la 

125% 

175% 

128% 

10% 

1  1 8% 

3C3Z 

63% 

112% 

66% 

83% 

125% 

175% 

175% 

46% 

45% 

103% 

10% 

30% 

149% 

23% 

68% 

1  26% 

43% 

40% 

COwT iNiit.0  Be  LOW 


RUN  NUMB!  R :  7V0510G200 

SI  AH  I  ) IMF :  2:13:10  PST 

START  DATE:  10  May  1979  (DAY  130) 


MARINE  SURFACE  LAYER 
NRL  MICROMETEOROLOGY 
SAN  NICOLAS  ISLAND,  CAL 


PRINT  DATE:  11  JUN  1980 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVFRACINC  PERIOD:  28  Min 


rOnPtiSIlF  PROFILE  AND  BUI  K  AERODYNAMIC.  DFRIVFD  PARAMFTFR  VAUjF  WEIGH  IF  D  AS  A  FUNCTION  OF  THE  ABOVE  RESPECTIVE  MEASUREMENT  ERRORS 
WITH  THE  LUWrK  LIMIT  OF  THe  CORRESPOND  INC  MEASUREMENT  UNCERTAINLY  INDICATED  IN  t  1  : 


FLUX  PARAMETERS 

STmBJI  I T  Y 

( t=UP , -=DOWN) 

SCALING  PARAMETERS 

I..9AD  .  R  l(  HARDGUN  NUMBER 
<»  Stable,  Unstable) 
-(1.373  10.021  AT  CMH 

l.F  DUE  TRIG  MF AN  HEIGHT 
(Male.-)  CM.I-(  11*72)1/2 
12  99 

//L  Al  CMH 

0  .126  1 .9  ,  tiSJ 

7/LAI  11)  METFRS 
L.312  10021 

MON  in -OBUKHOV  LENGTH 
(Meters i 
-3.2i.2c  0  i 


MOMENTUM  FLUX 
(Nt/rr2) 

-1.99E-02  I A . OF- 021 

HUMIDITY  Fl  IJX 
(Kg/ser  m2) 

1. 21 E- 05  IB.0F.-Q6) 

LAT.HFAT  FLUX 
(Uitts/n2> 

2.99E  01  12 ■ QE  +  0 1  I 

SEN.HEAI  FLUX 
(U«tt*/n?> 

5.281  Ofi  L  3 . 0  E  ♦  0  (  j 

SKY  AND  SUGAR  HEAT  FlUX 
<  Ua  1 1«-./«2  ) 

1  . 47E  01  f  ?  .  fl  E  *  0  f  I 

TUI  AL  ID  AT  BUDGET  FLUX 
(War  ts/«7) 

!*.0V»  01  I  3 .  Of  ♦  0  1  I 

BCUf  N  RA1  III 
(no  units) 

0  .198  I  (1  .  ;»H  1 


FRICTION  VELOCITY 
(Meter «,/sec  > 

1.254E-0!  16.0E-02I 

SCALING  SPI. C. HUMID, 
<Kq/Kg ) 

•7.924E -05  I  3. OH -051 

SCA'  INC  PUT  .  TEMP  . 
(Kelvin  > 

-2.691E-C2  12. OF -021 

ROUGHNESS  LENGTH 
( Meter  ?i ) 

2.LH.CI-06  16. CE  C5) 

DRAG  CQFf  AT  10  Ml  Ik  RS 
(Meters) 

l.3lt>r-tM  T4.0F  041 


D  I F  t“ERf  NLt  B,  IW.-tN  i  Hr  FFOtrllF  AND  R  J.  K  At  ROD)  NAMI  (.  DTR1VLO  PAR  AM.  II  K  V.V  UL  S  AS  f.OMPUIFD  VIA  T  HI'  STANDARD  DEVIATION  FROM  EITHER  THE 
ABl  i'M  WF  l  GMT  I  i>  TUHPUSHI  '.'Al  It!  UR  iiF  A'.'.UKF  Mi  NI  UNtTRlAINIY  VAl  Ilf  ( UHH.H  F  VF  R  ABSTHUTf  VALUE  IS  lARCFR)  ALL  VALUES  ARE 
I  I  SILO  IN  PTR'FNT  DIFMRFN'I  AND  ART  "tor  “  : 


(.PAT-  RICH 

7/1 

HUM.  NTlIM 

1  AT  .HI  AT 

lilN.HtAI 

r.KY  RAD. 

TUT  A!  Ht  Al 

BiTWIN 

FRICTION 

SCI  . SPFT 

SCi  POT 

ROUGH 

DRAG 

MJ  AT  I,.tM 

Al  1  OH 

I  I  OX 

F  1  UX 

1  1  UX 

FLUX 

rt  UX 

RATIO 

VF  1  DC  I 1 Y 

HUMIDITY 

Ump  . 

LENGTH 

COEF 

?% 

7  /  % 

15% 

15% 

43% 

PX 

4% 

48% 

21% 

6t 

75% 

4% 

77% 

END  OF  DATA  RUM 
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MARINE  SURFACE  l  ft  YEk  MlCROMc'  ftORO;  OCICAL  EXPE  RIMENT 


NAVAL  fcfV.T  AKT.H  l  HtORATORY 
ATMUlPHf R1C  PHYSICS  BRANCH 
MARINE  AT  MOCPHF  R  t  L  RF  E.F  ARl  H  STATION 
SAN  K I  LOLAS  I St  AND,  CALIFORNIA 

•  •  •  «  mJLHOME I LOROlOGICAl  DATA  «  *  *  * 


HUN  NUMBER:  79051 0023C 
START  TIME:  2:38:10  RSf 
END  i I ME :  3:  6:10  PST 

START  DATE:  10  Hay  197V  ( DAY  130) 

*  ANALOG  CHANNEL  PAW  DATA  < AVER AO  VDC > : 

No.OC  No. 01  No. 02  No  .  1)3  Nc-04  Nc  .  65  No  .  C6  No. 07  Ac  .  08  No  19 

VOLT. RTF. A  TFrtP.STRUC.I  TEMP  .  SI  RUC  .  2  DEW  POiNTl  D*- U  PQ1NT2  WIND  SPE'FDl  Ulr*i>  '  r  E  ED2  BAR  .  rRES  .  2  SKY  RaD-  WInD  '>1*  . 

6.205  0.C00  O.OCl  5.144  5.1VL  \  .7\Z  \.fc>4G  4.027  -fi.TtB  G  .  t>s4 

No. ID  No. 11  No. 12  No. 13  No-14  No. 15  No  16  No. 17 

BUuK  Ul  TEMP  AC  FREQUENCY  AC  VOi  TACF  MANUAL  FLAG  7E RO  RFF .  SPARF  A  SPARE  B  Vu:  T .  REF  D 

3.8ns  3.918  2.546  U.OOl  3.001  0.001  iiJjl  6.205 

*  DIGITAL  CHANNEL  RAW  DATA  (AVER ACE  i  :  ESCARPMENT  DA  t  A  ,  FIElD  CALIBRATION  AND  WIND  STEED  ESCARPMENT  CORREC  f  iU*.-> . 

N a .  1  No. 2  UPWIND  NFAR  UPWIND  I  AND  DPlFCAL  DP2FCAL  WIBFCAi-  WS1LC  V.2H; 

AIR  TEMP  .  Y  AIR  If. HP  .2  Hf lurtT/LENDTrt  PATH (Meters)  (Volts)  <VoJ««>  <Vclt*>  (Cte.f.* 

14J1  121779  1421  122793  0.168  63  -3.008  -3.053  0.30J  'J .  993  J.6V, 

*  SYSTEM  HOUSEKEEPING  PARAMETERS  TRANSLATED  INTO  E NCI NY  f  R  INC  UNITS: 

MANUAL  FLAG  ERROR  COUNT  DATA  BASE  VOL  I  .  RF  F  .  L>F  V  VOI  T.  REF.  DEV  7FRO  RFF  .  DF.V  AC  VfXT.PLOX  AC  f  RLQ.FI.UX  AC  VGlTA'I)  AC.  F  NC  Y 

(No ,  scans)  (No. scans)  (Nc. scans)  ft( Nc . > . 0 05V )  Bv  No .  > .  0f«5V  >  (No.)-GC«?V)  (No.>5V)  (Nc.HHz)  <VAC>  (Ha» 

0  0  168  0  0  3  (i  0  115.5  5V  V? 

*  OBSERVED  MlCROMEfEOROLOClCAl  PARAMETERS  <  INCI  UDINC  THF  ABOVE  CAt  .  AND  ESCARPMENT  CORRECTIONS)  TRANSLATED  JMU  ENClM’i  RING  U-vlfS. 

AIR  TPMP.l  WIND  SPEFDl  DEW  POINI1  TEMP  .S1RUC .  1  WIND  DIR.  BAR.PRLS.l  SKY  R*l>.  bUL  l<  WT  IF  rP  nl  AN  AIR  i  L  MP 

(Celsn-s)  (Meter/sec  >  (Celsius )  <Kel.*H-2/3)  (Deg  True)  (Millibar)  <Watt/m2)  (Celsiu«>  'Kelvin) 

12.170  3.33  13.40  NO  DA  I A  10-9  III 2. 27  1  . 47E  31  13.455  1:85  Jf> 9 

AIR  TEMP. 2  WIND  SPEE02  DEW  P0INT2  TEMP . SI RUC . 2  TIDE  TABLE  BAR.PRES.2 

(Celsius)  (i-leter/sec  >  (Celsius)  cKel . xrt-2/3)  (Meter  MSL )  (Millibar) 

12.279  3.20  10.32  NO  DATA  -G  .?«  1013.37 

*  CAl.CUl  ATED  MICRiJMETEUROLOC tCAL  PARAMETERS: 

HEIGHT,  71  POT. TEMP. 1  VIR.TEMP.l  V. POT. TEMP. 1  ABS. HUMID. 1  RFL . HUMID. 1  SPEC. HUMID. 1  VAP.PRES.l 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/m3)  (Percent)  (Kg/Kg)  (Millibar) 

18.35  12.358  13.527  13.707  V.564E-C3  88.09  7.77Sf-03  12.594 

HEIGHT,  Z2  P0T.TFMP.2  VIR.TFHP.2  V.POT.TFhP  ?  ABS. HUMID. 2  HE L - HUM1 D . 2  SPEC. HUMID, 2  VAP.PRES.? 

(Meters)  (Celsius)  (Celsius)  (Celsius)  (Kg/m3)  (Percent)  (Kg/xq)  (Millibar) 

9.20  12.370  13.621  13.712  9.520E-03  87.83  7.733E-33  12.541 


S.  VAP.PRES.l  RfF.Ir.DC*  1 
(Millibar)  <  Ke) 

I  4 . 16V  NO  DATA 

S  ,  VAP  .  PRL3.2  HEF.IN.'.  X  2 
(Mill  ih.»r  >  .  Kel  .  »M  C--3> 

14.27V  Ml  DATA 


PRINT  DAT!  :  1  1  JUN  19UC! 

DATA  CAMPLING  RATE  <AU  CPArNEl  j  i  ;  6 /Min 

DATA  AVERAGING  PERIOD:  ?8  Mm 

NOME  NCI  ATUKI  ;  1-UPPcH  LEVtl,  2=LUWcR  •  t'Vfci. 


*  CONTINUED  BELOW 


PRINT  DATE:  J I  JUN  1980 

RUN  NUH8FR :  79051  00230  MARINE  SURFACE  LAYER  DATA  SAMPLING  RA1C  (AIL  CHANNE  I.S  >  :  6/Mm 

START  TIME:  2:38:10  PST  NRL  MICROMETEOROLOGY  DATA  AVERAGING  PERIOD:  28  Mtn 

START  DATE:  10  May  1979  (DAY  130)  SAN  NICOLAS  ISLAND,  CAI.  NOMENCLATURE.  1  =  UPPFR  LFVEL,  2-1  CHER  i-tVtl 

*  PROFILE  C.W.  GUI  AT10MS  BASED  OH  ABOVE  OBSERVED  AND  CALCULATED  VALUES  tBUSIN&ER  ,  1973>  : 

FLUX  PARAMETER:?  PRQt  HE  5t  OPES 

STABIl  ITY  (+=UP,-*DOWN)  SCAT  JNC  PARAMETERS  PARTIAL  DERIVATIVES  .WITH  HfiGMI) 


GRAD,  RICHARDSON  NUMBER  MOMFNTUMFLUX  FRICTION  VELOCITY  GFNFRAi  FORM :  DN/DZ=  GENF  kml.  FORM;  'N  Si  OPE* 

(  f-S  table,  -  -Unstable)  <Nt/m2)  (Meters/sec)  l  (N1-N2)  ]/lLn(Zl/72>«  l  ( l  n  7 1  -  P  5 1 )  -  (I  n  Z2 -P  S I  )  J  •' 

-0.215  AT  GMH  -1.49E-02  I.099E-01  (Z1«Z2)1/21  IN1-N2I 


GEOMETRIC  MEAN  HEIGHT 
(Meter)  CMH- < Zt »Z2 > 1 /2 
12.99 

Z/L  AT  GMH 
-0.241 

Z/L  AT  10  METERS 
-0.185 


Z/L  AT  Z I 
-0 .  140 


Z/L  AT  72 
-0 .170 

KONIN-OUUrtHOV  LENGTH 
(Meters) 

-5. 398E  01 


hUMIDTTY  FLUX 
(Kg/sec  «2> 

1  .  08E-05 

LA T. HEAT  FLUX 
(Uatts/n2> 

2.68E  01 

SEN.  HEAT  FI.UX 
(Ua  t  ts/«2) 

1 . 61E  00 

SKY  AND  SOLAR  HEAT  FLUX 
(Watts/m2) 

1  47E  01 

TOTAL  HEAT  BUDGET  FLUX 
<  Wa t  ts/«2 ) 

4.32E  01 


SCALING  SPEC.HUMD. 
(Kq/Kq  > 

-8. 019E-05 


SCALING  POT.  TEMP, 
(Kelvin) 

-  1  .  179E.-02 


ROUGHNESS  LENGTH 
(Me  ter s) 

3.271F-07 

DRAG  COEF.  AT  tG  METERS 
ll>\r.ensi  onless  > 

2.  OUT  -U3 


N-UlND  SPEED  (M/aec) 
Z-HEICHT  (Meters) 
DWS/D7*  1.44F-02 


N’-^SPFC  .HUMIDITY  (Kq/Kg) 
7 -HEIGHT  (Meters) 
OSK/GZ*  -8.92E-06 


N-POT .TEMP .  (Kelvin  > 
7- HEIGHT  (Meters) 
DPT /D?=  -  1  . 3 1 E - 0  3 


N*WInD  SPfED  (M/st  ) 
Z-HEICHT  (M)  Vert. Axis 
PSI-PSI1 

US  SLOPE*  3.64E  00 

N"SPFC .HUMIDITY  (Kg/Kg > 
7-HEIGHT  ( M  >  Vert  Axis 
PSl-PSl? 

SH  SLOPE  *  -6.7  4E  0  3 

N*POT  .  TEMP  (Ke‘>  vin  » 

7- HEIGH  1  (M)  Vert  Aut 
PSI -PSi2 

PTK  SI  OPE-  -4.5VE  01 

N*LnTEM<  STRUC  <KxM-2/3) 
Z-HF1GHT  <M)  Vert .Axis 
PSI*NONf 

CT2  SLOPE -NO  DATA 


PSI1  AT  71=  0.616188  BOWEN  RATIO 

PSIt  AT  Z2=  0.396900  (ns  unit*) 

PSI2  AT  71-  0.410375  (1 . 060 

PSI2  AT  /2»  0.259203 


■  GFNERAL  CONSTANTS: 


MTSCELLANT  O JS 


VON  K ARMAN 
CONSTANT 
(No  units) 
0 .4 


GRAVITATION  PROFILE  PROFILE  BULK  BULK 

ACCEL FRAT JON  TUH . PRANDTl  TUH. SCHMIDT  SIN  HEAT  MOISTURE 

(M/sec  2)  NUH8FR  NUMBFR  TRAN' IF . CUFF .  TRANSF.C06F. 

9.795?  0.74  0.74  0,92? -03  1.3?r-Q3 


AIR  DENSITY 
(Kg/n3  ) 

I  .2307 


«  GFNERAL  NOT r Si 

Accuracy  liMitation  exceeded  for  Measurement  of  Profile  Slope  and/or  Partial  Derivative. 
Computation  executed  by  insertion  of: 


AIR  SHLIFIC  HI  AT 
( ITcal . /Kg  Kel . ) 

2  4167E  02 


SHI -SH2*  ♦/-  .08)  -3  Kg/Kq. 


WATER  LAT .HEAT  VAP. 
( ITcal  . /Kg) 

5.9043E  05 


»  CONTINUED  ON  NF XT  PAGE 
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RUN  NUMBFR :  79051 QC23Q  MAR  INF  SURFACE  LAYER 

MART  riiir;  2:38:10  PST  NRL  MICRUML7EUROLOGY 

START  DA TF :  10  May  1979  (DAY  130)  SAN  NICOLAS  ISLAND,  CAI 


PRINT  DATE:  U  JHN  l  981 

DATA  SAAPt  INC  KATE  'AIL  MIAMI  U.S)'  G/Hlii 
DATA  AVER  AC  INC  PERIOD:  28  Km 


tHIlMATFD  flit  RUMtTFllROl.OGICAL  PARAMETERS  AT  TEN  METERS: 


AIR  TEMP. 
(Celsit'%) 
12.267 


WIND  SPEED  DEW  POINT 
(Me  ter /sec)  (Celsius) 
3.22  16.33 


TEMP .STRUC. 
(Kel . *h-2/3) 
NO  DATA 


BAR . PRFS . 
(riil  1  ibar ) 
1013- 27 


EfU-  K  WT  TEMP 
(Celsius) 

1 3 • 455 


AIR-UIT  TEMP 
(Kel  v  ir. ) 

-l  IBS 


POT-W1  Ift.P 
(Kelvin) 

-l  •  C9Q 


vip  wr  ilmi1 

(Kelvin) 

Li  .  1 55 


V . POT -WT 
(Kel  vin  > 

0 . 253 


HEIGHT 

(Meters) 

10.30 


PUT. TEMP 

(Celsius) 

12.365 


VIR.TFMP. 

(Celsius) 

13.610 


V, PUT.  TEMP  . 

(Celsius) 

13,708 


AhS . HUMID . 

(Kg/«3) 

9.526E-03 


REL .HUMID. 
(Percent ) 
87.95 


SPEC .HUMID . 
(Kg/Kg) 

7 . 73HE-03 


VAP  .PRES  - 
i M i 1 1 1 bar  s ) 
12.548 


S, VAP . PRES  . 
(Millibars) 
14.266 


REF  .  J  NUEX 
(c  el  . *M  -2/3 ) 
NO  DATA 


Btl!  K  AERODYNAMIC  CAI  CUl  AT  IONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  MFTFRS  (FRIEHF  ET  AL.,1970); 


INFERRED 

STABILITY 


FLUX  PARAMETERS  INFFRRFD  INFERRED  KEAN  VERTICAL 

(♦»UP,-=DOWN)  SCALING  PARAMETERS  VELOCITY  COVARIANCE  MlSCE LLANLUJS 


CRAD. RICHARDSON  NUMBER 
( E-St ab ip, -• Unstab le  ) 

1 .075  AT  GMH 

r*>.  (METRIC  MEAN  HEIGHT 
(Meter)  GMH= ( l 1 *Z2> l /2 
12.99 

1/ L  AT  GMH 
-1.146 

7/L  AT  10  METERS 
-0.882 

MON IN-OBUKHOV  LENGTH 
(Meters ) 

-» . 1 34E  0  I 


MOMENTUM  FLUX 
(Nt /«2> 

-1 . 07t  -  02 

HUM  I  DU  Y  FLUX 
(Kg/sec  «2> 

9.  HE-  06 

L  AT. Hr  AT  FLllA 
<Wa  t  ts/r»2) 

2.25E  01 

UN.  HEAT  FI  (IX 
(W*tts/«2) 

6.51E  DC 

SKY  AND  SOLAR  HF AT  FI  UX 
( Ua  r  t  s/«2) 

I  .  47E  01 

TOTAL  HEAT  BUDGET  Fl.UX 
(Uetts/n?) 

4.38E  01 


FRICTION  VELOCITY 
( Meters/sec  > 

9.334F-02 

SCAI  ING  HPEC .hUrtlD. 
(Kg/Kg) 

-7.931F -05 

SCALING  POT. TEMP. 
(Kelvin) 

-5598E-C2 

ROUCHNESS  LENGTH 
(Meters) 

6. 1852-08 

DRAG  COE  F.  AT  JO  MFTFRS 
(Di «ensionless) 
8.423E-04 


WITH  LONG  VELOCITY 
( He ter 7/ sec 2 ) 

-P. 712E-03 

WITH  ABS,  HUMID  IT t 
(Meter  Kg/sec  r»3> 

9  1 12E-06 

WITH  POT  .  TEMPERATURE. 
<  Meter  Kel . /set ) 

5 . 225.E-03 


AIR  DENSITY 
(Kq/n3 ) 

1.2310 

AIR  SPrCIFIC  HEAT 
<  ITcai  ■  /K q  Kel  .  > 
2.4IA/F  02 

WAT t  R  l AT .HEAT  VAP 
(Ileal ./Kg) 

5.9038c  05 

VAP. PRES, AT  UT  LEVEL 
(Mill  ibar  ) 

5.439 

A8S.HUrtJD.AJ  W)  It  ’ll. 
(Kg/w3) 

1  .  167E-02 

BAR .PRES. A1  WT  I  :  VEL 
( Ml  1 1 ib  ar ) 

1014.47 


BOWE  N  RATIO 
(nn  unit*;) 

0 . 2B9 


MEASUREMENT  ERROR  ANALYSIS  OF  PARAMETERS  LISTED  IN  PERCENT  MEAN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  AC  CURA’  If'.' 
TOP  ROW  ARE  PROFILE  ERROR  VALUFS  AND  BOTTOM  ROW  ARE  BULK  AFRQDYNAMIC  ERROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  and  ARF.  *4 


GRAD .RICH. 

Z/L 

MOMENTUM 

LAT.HFAT 

SI N.HFAT 

SKY  RAD. 

TOTAL  HEAT 

BOWFN 

FRICTION 

SCi .SPEC 

SCt .PUT . 

ROUGH . 

DRAG 

NO. AT  GMH 

AT  1DM 

FLUX 

FLUX 

Fl.UX 

FLUX 

FLUX 

RATIO 

VELOC1T 1 

HOM1DIT  Y 

If  MP  . 

L  ENG  I H 

C  i)t  F 

209% 

209% 

187% 

217% 

185% 

10% 

135% 

402% 

94% 

1  23% 

91% 

1  14% 

187% 

176% 

1 76X 

46% 

47% 

104% 

10% 

29% 

151% 

23% 

70% 

t  ;?7% 

4.v% 

4  0% 

CONTINUED  BELOW 


RUN  NUMBER 
START  TIME 
START  DATF 


7V05. 00230 
2:38:10  POT 
10  May  1979  (DAY  130) 


MARINE  SURFACE  LAYER 
NRL  M  T  CROMF.  TEDROLOGY 
SAN  NICOLAS  ISIAND,  CAL 


PRINT  DATE:  11  JON  1930 

DATA  SAMPLING  RATE  (ALL  CHANNELS):  6/Min 
DATA  AVERAGING  PERIOD:  28  Min 


COMPOS  l  TF  PROFILE  AND  BUI  K  AFRO  DYNAMIC  DERIVED  PARAMETER  VALUE  WFIGHTFi)  AS  A  FUNCTION  OF  THE  ABOVE  RESPECT  I VI  MEASUREMENT  FfckDRS 
WITH  THE  LOWER  LIMIT  OF  THF  CORRESPONDING  Mh ASUREMENT  UNCERTAINTY  INDICATED  IN  I  1: 

FLUX  PARAME7FRS 

STABII  ITY  <+*UP ,-=DOWN)  SCAI ING  PARAME TERS 


(RAD. RICHARDSON  NUMBER 
<  * -S tab le,  'Unstable) 
<1.68.  10.021  AT  CMH 

OUMITRIL  MF  AN  HEIGHT 
(Meter)  C.MH- (  Z 1  •/?  )  I /2 
12.9V 

Z/L  AT  CMH 
11.731  10.021 

//l  A  T  10  METERS 
-0.564  10.021 

MON  IN  OBUKHOV  LENGTH 
( Meter  t ) 
l . 77 3L  01 


moncntum  flux 

INt/*2) 

-l.lf.f-02  T6.0E-021 

HUMIDITY  FLUX 
(Kq/*et  m2) 

9.47F.-36  18.0E-061 

LAT.HFAT  FLUX 

<  Ua  r  f  *i/*2  > 

2.33E  01  TP.OFaOU 

SEN. HE  AT  FLUX 
(Wattn/nP) 

4.75F  00  13. OF +0 01 

SKY  AND  SOLAR  Hr  At  FLUX 

<  Wa  T  t«h/n2 ) 

1  .  47E  01  I?.0F*61J 

TOTAL  HEAT  BUDGET  FLUX 
(Wat  t*/n? > 

4 . 3/F  01  (3. OF40I 1 


FRICTION  Vt.LOCITr 
< Meter  o/sec ) 

9.660E-0?  (6.0E-02J 

SCALING  SPEC. HUM  ID. 
(Kg/Kg) 

-7.96  It- 05  I3.0t.-051 

SCAI  INC  POT  .  TF  MP  . 
(Kelvin) 

-3 • 026F-02  ( 2 . 0F-02 I 

ROUGHNESS  LFNGTH 
(Meters) 

I. 346E-07  C6.0E-05) 

DRAG  COLF.AT  10  UTTERS 
( lie  t  er  s  > 

J. 048E-03  [4.0E-041 


BOWFN  RATIO 
(no  units) 

0.227  10.081 


DIFFERENCE  Bf  TWKfN  THF  PROF  II  V  AND  BUi.K  AFROOYNAMIC  DERIVED  PARAMETER  VALUFS  AS  COMPUTED  VIA  TMf  STANDARD  DEVIATION  f  RUM  IIUIik  T 
ABOVE  WFIGMTFD  COMPOSITF  VALUF  UR  MFASURF  MF  NT  UNCERTAINTY  VALIIF  (WHICH  r  VF  R  ABSOLUTE  VALUE  IS  l  ARGF  R  >  .  All  VAI  U»S  ARE 


L ISTED  IN 

GRAD .RICH 

PERCFNT  DIFrFRENCF  AND 

Z/L  MOMENTUM 

ARF  ‘♦qr-": 

LAT.HFAT  SEN. HEAT 

SKY  RAD. 

TOTAI  HEAT 

BOWFN 

FRICTION 

sci  .  spre 

SC*.  .POT  . 

ROUGH 

DRAG 

NO. AT  GMH 

AT  I0M 

FLUX 

F  I  UX 

FLUX 

FLUX 

FLUX 

RATIO 

VF  1  OC1TY 

HUMIDITY 

l  E  MP  . 

L  LNGl  H 

C  l  *F  E 

63% 

62% 

4% 

11% 

54% 

0% 

1% 

55% 

IPX 

1% 

74% 

d% 

bbi 

END  OF  DATA  RUN 
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•Hi  .  1  1 

M  '  l-.l  ill  .V  / 

K  ■  f-l  »  5.  1  A'  1 

(Mo  .  >  .  (Jl.?V> 

(H<  >?V) 

>  Nc .  ) IH/ / 

(  VAC  • 

(Hr  ) 

'• 

1 

J 

II 

.  IV,  .  4 

?.9.92 

,.g:  kv,.  .u, 

r i  nviL  ii 

i,h:< m'i.  li 

MS  (  i  HP  i  <*!.; 

Hi  Ak  'Vi  L'AI 

ANi.  I’G.  AVPM 

M  CiURI.r  F  I(JnS>  IkANUl-ATll 

IN  III  1  nCInF  F.R  INC  UNITS 

U.' 

1-1  'J  1 

If  HP  ‘.Ik Ll  .  ) 

WIND  I-i  -  . 

PCM  PR) S . 1 

*.kY  KhO. 

E*ui  k  ut  i  y 

/P  MAN  AIR  IthP 

«s. 

» i  ’  •  i  *.  1 1  -  * 

< K «.*  1  .  *n 

U  e.j.  l.'tt  > 

(Millibar) 

(Wart /«7 > 

dfisi.  ) 

Oelun) 

•  •  • . 

1  1.47 

NO  DATA 

V.  6 .  b 

IJt7.il) 

1  47E  .1 1 

1  .3  .  47fc 

CD*  4*  17 

Tin 

W 

L-  11*7 

e.  •'  li'IM. 

fi  n  Si  KUO  .  7 

T  i  Of  *  A”,  t 

FA  P  f‘Rt.  N.7 

>  .  ~1  ,  ! 

txr.-  -,e«  / 

.  .  ••.  • 

i  k  e  l  .  » rt  7  /  a  > 

(lieter  nGL  ) 

t  Mi  1 1  ]l>*r  > 

U.iV.' 

7i 

ll.  44 

f-J  DAI  A 

-u  .71 

i  <•  13 . 3‘J 

i  LPI 

nl  lEl'NULC'G  ICAL  PAkAnErtk'o: 

n  .  1  .  • .  i  i.  1 

PHI 

. Tt  Me  .  I 

V  1  P  .  i  >  M7  1 

V.F’UT.TEMP.l 

AFto.  HUMID.  1 

FiL'.  .  Ft'H  f  D  .  » 

Si  fc  n  in  r  d  i 

VAP  .  F* R f. : j  .  1 

C  VAF  PRIG 

1  RE ■  •  INDEX  1 

t  7i  1 1  <  •  > 

<.).  < 

I'.l  .IN) 

(fdlsi  .1»  ) 

Ueivi  nv) 

<Ky/n3) 

(Per <  ent  i 

tKq-ttq  ) 

(Ptijlihd,-) 

(Ml  I  I  Jbd/"  > 

>  Kel  . xM  7/3) 

.  i  •>’> 

i 

4fi  \ 

l  J  .  bi'  . 

I3.UCS 

9.67M  0  3 

83.46 

7.7»).’t  -(  3 

17  613 

1  4  7:TV 

NO  DATA 

si*  *•  h»  . 

Pill 

.  i  \  ,ip  .:• 

v in  . tf- HP  ;» 

V . P 1 1 X ,  IFrtP.Z 

ARS.TiUrt)  j).  2 

kFl  .l-tUnl  D.7 

CPE C  .  1  .vn  1  D  .  2 

VAP  .F’REL.7 

b . VAP  PRES 

7  RIF  Iri()l  X  7 

•  n-*  t  1>.-  1 

tl  t 

i.  It «.  ) 

\  I.V  J4104) 

t  I  P  1  *.  lllli) 

(Kq/n3 ) 

(Per  i  e;*i  > 

(  K ij/K  q  ) 

1 M / llibjr  ) 

(Millibar  ) 

i  k  e  1  >  M  -  2  /  3 ) 

3  .  .*  J 

1 

4/1.2 

1 3.?:»j 

1 3  .  f> » t. 

V.  VriE-Oj 

U7.90 

7  7V4F  •  '1.3 

17.639 

1 4 . 366 

kC»  DATA 

L0NT*MI1.I‘  Ek. 


kUN  Mtrttr  < 

star  r  t  I  im 

Mi.RI  uMt 


VVOtrl  J  0.5 ill) 

.3:  t. ;  20  PbT 
1 .)  rtd y  1979  (DAY  I  TU) 


MAFf  inf:  fliRFACI  1  AYER 
NRL  MJCROMMt  UROLOGY 
KAN  Nl'C-OI  AS  )  t«l.  AND  ,  CAi. 


PRINT  DAT  £ :  U  JUN  1931 

DATA  c  AFiPL  1  NL  RATE  (ALL  f  HANNF  L  S )  :  l./Mjn 

DATA  AVERAGING  PERIOD-.  73  Mjn 

NOME  Nil  AII.'RK  :  I* UPPER  l.fcVEI  ,  2=I.OUER  I  F  VFL 


PkU^tLt  lift*.  UOi  ATI  ON*  BAf.PI)  ON  AfiOv'f  OBSf  XVFl'  AND  CAL  i'Ui  ATFO  VAI  lit  3  (BUSINGER  ,  1 973'  : 


'.TAtJI  1  TY 


J-RND.P  iCUAUPL.FJN  NUriBi  h 
( ♦  ■  S 1  nt>  1  e ,  ■  *  In  *•  t  at>  If.* ) 

« . tso  AT  CMH 

M  ( r. Yh  Tk  IC  WAN  HE  ILH1 
iMei*.-  >  Wh/M/PM/.1 
1 2  V7 

’/l  AT  f.;nh 

o  ;;r»4 

/  'l.  at  it.  n.  rt^s 

0  -  157 

//L  AT  Zi 

■  ;i .  :*:)  / 

7/1.  AT 
0  l  44 

r.iiM  i  N-  fil-l  tCht.'j  iFiVGFH 
<  fie  ter  s  > 

-b  .  VJ4F.  lit 

P  I  t  A I  /  I  I  . 

I*:  I  l  a  ;  i  I’.IHi. 

•  .1.  AT  7 1  I  36''4:>:. 


FLUX  PARAMETERS 

(  ‘--JP  ,  -*l>llalN> 


rtONi-'N T.lrt  FLUX 
(N  1  /r>S) 

-1 . 13l-02 

KIIH 1 1)1  TV  FI  !IX 
< kg /nee  m2) 

9.27F-06 

la i  .f:eat  flux 

(UMt  »«,/m2> 

7  ■  2 V;  U  l 

si  N  HEAT  H  MX 
'Wat t  /*?) 

v. JOE  01 

SkY  AN./  SOLAR  NT  AT  FLUX 

<  Ua  f  T  <,/«,.*  ) 

I  ■  4  'E  U  1 

tut  hi  n  pat  Bi/DGi-  r  flux 

i  w.< » « 4/«.?  I 
3 . 86E  0  I 

T»'IJ.  N  kAI  Ifi 

i.  .  C  4  i 


S'  A'  I  nr.  PAR  An*  TENS 


if ic r { on  velocity 

(Keters/sec ) 

9.  *.8(,E-0? 

SCALING  SPlX.HlJiiD. 
( kq/ Kq  > 

-7  BCRE'IC. 


SCALING  PUT.  Tl  HP  , 
(Kelvin) 

7  U30E -  0 .3 


ROUGHNESS  LENGTH 
(K.elers) 

o.saar-no 


DRAG  COl  F  .  AT  I  G  M>  If  ky 
1 1>  i  nen?  ipnjps',) 

4 . 3S9F  li  3 


PARHAl  DfRlVATIVlS 


Gt  f/F  RAI  F  0.3  h  .  f).V /{>/- 

i  <n i  •  n;»>  j/ii  i*(.:i/;l'»« 
<Z1«Z2U/2I 

N-  WIND  S.PF)  0  i  rt/  -.et  ' 
Z-HFIGHT  (hfter*,) 
DUS/D7-  1.3GF-02 


N -SPFC  .  Hlln  J  PIT  Y  (Kq/Kq) 
? -HI  1  CUT 

psh/dz^  -n.9E*r-c6 


N-PUT  TLrti*  .  (Kelvin) 
Z -  HI  I GhT  (Meters) 
DPT  /D7'  -0  9.?)  -04 


PROI  Tl  E  SI  OPES 
»'  «  -  1  NCR  .WITH  Hl  i  CH  I 


CtNfRA;  FORM.  N  *  St-O’E  “ 
l  (l  n71  -PGI  (  LnZ2-P‘TI  )  ]/ 
(NJ-NL>J 

N :  WIND  '  PHD  <  «/>,'■(  > 
.?=HCICH  T  <  M  l  Ve.'  t  .Axis. 

P  5  )  =  P  £>  1  I 

US  SLOPE-  4. 17f  on 

N=srtr  HUMIDITY  (Kq/Kq) 
Z-  HI  J  GHT  (  M  )  Vert  Axi  s 
PSI=PSI.'> 

r.H  M  OPE^  6  6) IE  0  3 

N  =  P  0  T  .TEMP  .  (Kelvin* 

7-  HEIGHT  <h  )  Ver  1  .  A*l'. 
PUT -PSIP 

P  TK  SI  OPE  b  .  8UE  01 

N  -=L  nTEii’  .STRUG  (K*M-7-3‘ 
Z- HF ] LH1  (h)  Ver  t  .  Ax i % 

PS  I  =NCTNr 

(  1  :•  ri.OI-1  NO  DATA 


I.:  N.  MAI 


I  ON. i  I  An  i 


M  *  SLF  l LAN)  OUS 


/l  •>*  n.'w'AN 
■  .'N.>T.'.N  * 


i.R.VHIA?  M'N 
a:  I.!  I  I  ►' A  !  I  0  « 

'M/,.-.  :•/ 

R  .  79  .V 


P  h  •  iF  :i  I 
Him  .  PRAHi  li 

M  n.'f  k 
P  74 


F’RIIF  )  L  l 

ru.v  Mm  m 
mjmier 

0 . 74 


RH  K 

S:  N  HI  A  I 
iran'.f  c<"  r 
0 . 971  0  { 


BULK 

Mu  I S I DrtF 

transf  . .  of  r 
1  37.  -  0  3 


ATk  DENSITY 
iKg.'«J  i 
i .2303 


G)  '"L  P  Al  Mill  .  : 

Ace  '  r  jcy  i  mi  Ml  i  nn  e « i  e.»d  ed  ft.r  n»jvir  rmen  »  o)  Prrfile  Slope  dnrl  /  or  Partial  D*.*r  i  v  <*  t  i  ve  . 
'  -jH|i  »  ♦  At  t  ■ .  •  i  Mrr  utf.l  hy  insertion  o  f  : 


ATH  f.P!  L  IF  JC  MF  AT 
(  I  It  *1  .  /kQ  Kel  ) 

2.416UF  0? 


SHI  GH-!  ♦/  -  .  013:  3  Kq/Ky 

p  !►  j  P I  k.  .!  *  »/  .  i.  r  fl  Kel. 


WATER  LAT  HEAT  VAP 
(IIcAl./kq) 

5  9034E  llfj 


l  f  » :  I  N'lF  i;  On  m.  » I  F'Al.f 
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KUk  NUfUfa  h  ;  VVt-.iLI.  Jl.l.  MAR  I  Nl  SUKFAfi*  LAYER 

'  .1  Ak  1  1  inP  :  5;  6:20  i“,l  NR  I  MICNOMETFJIRDlOCY 

mart  Will-.;  id  nay  ivvy  <uay  ijoi  ban  nigo:  as  island,  cai 

iMIrfAIFD  rtlCftllftfcTf OM/Ll.'CR'Af  PhRA.  IL  TERS  AT  UN  NETERS  : 


PRINT  I/ATE :  11  JUN  JV3C 

DATA  SAPP  I.  INC  KATE  (AIL  CHANNELS):  6/Min 
DATA  AVER AC INC  PERIOD:  20  Mjn 


AIR  TLMP 

WIND  Si' 1 1 d 

DI  W  POiNt 

Tl  he  .STRUC. 

BAR .PRES. 

pj:  K  WT  TEMP 

A1R-WI  TEMP 

PUT  -WT  TEMP 

VIR-UT  TEMP 

V.POl-UT  ' 

(U‘lsui‘.) 

(ite  ter /«•*-? *  ) 

*Cels i  iiM 

(Kel . *M-2/3> 

(Ml  1 1  ib-ir  ) 

(Celsius) 

(Kel u.i n  ) 

(Kelrin) 

(Kel win) 

(Kelvin) 

12.360 

2 . 2.3 

1C  .44 

NO  DATA 

1 0 1 3 . 28 

13  476 

-l-llfa 

- 1  018 

0 . 23/ 

0 . 335 

Ht  ICM1 

i'll  1  .  T  F  ,tp  . 

VIR . TFMP  . 

V  . PCI T  .  1  EMP  . 

ABS. HUMID. 

RE  1.  .  FiljMT  D  . 

SPEC. HUM  ID . 

VAi-  PRES  . 

S.VAP  .  PkES  . 

REF  .  INDEX 

(hatert.) 
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(Kq/«3> 

(Percent ) 

(Kq/Kg ) 

(Mi  1 1 1 b  a  r  & ) 
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1 2  -  458 
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BO .  U  4 

7 . 79. 3t  T3 

12.637 

1 4 . 354 

NU  DATA 

b:u  k  At  KUDYfiMN]  C  LAI  ClJ.  ATIONG  BAGl  D  ON  ABOVE  ESI  I MATED  VAIUFS  AT  TEN  MiIEkS  (FfcHHt  FT  Al,197tl> 
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,.kao.  Richardson  number 
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DATA  AVr  RACINE-  PERIOD;  20  Min 


AIR  TFMP. 

WIND  SPFED 

DFW  POINT 

TFMP . STRUG . 

BAR.PRFS. 

BU-.K  Wl  IFMP 

AIR -U I  TE  MP 

EOT -WT  TFMP 

VJk-ur  TEMP 

V  PUT  WT  TtM^ 

(Celsius) 

(Meter /see ) 

(Celsius) 

<  Ke 1 . *M-2/3> 

(Millibar) 

( Ceisi  vt. ) 

(Kelvin) 

(  Ke 1 t \ n ) 

(Kelvin) 

(Pel  j  in  • 

12,410 

3  10 

1C  .07 

NO  DATA 

1  Cl  3. 25 

13.502 

-1  0V2 

-C . 994 

0  .  728 

0  3  2* 

HEIGHT 

POT. TFMP. 

VIR .TFMP . 

V.POT.lFMP, 

ABS. HUMID. 

Rf  L .HUMID . 

SPEC.  HUM  ID  . 

VAT’  .  PRE?» . 

S.VAJ-  PRES  . 

RE* . I NJEX 

(Meters) 

(Celsius) 

(Celsi us) 

(Cel sius) 

(Kg/«3) 

(Percent ) 

<  Kg/Kg ) 

(Millibars) 

( Mi  1 1 ibar s ) 

(Tel.  » M  -  2/3  t 

10.00 

12. 508 

13.730 

13.828 

9.357E-Q3 

85.63 

7 .6056- 03 

12.332 

14  401 

NO  DATA 

PIU  K  AERODYNAMIC  CAICUIATIONS  BASED  ON  ABOVE  ESTIMATED  VALUES  AT  TEN  METERS  (FRIEHE  ET  AL,197B>; 


INFERRED 

STABILITY 


GRAD. RICHARDSON  NUMBER 
<  E-St  able,--®  Unstable) 
-1.129  AT  GMH 

GEOMETRIC  MEAN  HEIGHT 
(Meter)  C.MH=(Zl»Z2)l/2 
12.79 

Z/l  AT  GMH 

-1 .202 

Z/L  AT  10  METERS 
-0.925 

MONIN'OPUKHOV  LENCTH 
(Meters) 

-i . caiE  ci 


FLUX  PARAMETFRS 
(♦«UP , -“DOWN ) 


MOMENTUM  FLUX 
<Nt/r*2) 

-9.83F-03 

HUMIDITY  FLUX 
(Kq/sec.  n2) 

9. 60E-06 

LAT.HFAT  FLUX 
( U* t  ts/n2) 

2 . 37t  01 

SIN.  HE  AT  FLUX 
(Watts/n?) 

6.02c  00 

SKY  AND  SO!  Afi  HEAT  FLU 
(Ua  r ts/n2) 

1 . 47E  0  1 

TOTAL  HEAT  BUDGET  FI  UX 
(Wat  ts/n2) 

4.44E  01 


INFERRED 

SCALING  PARAMETERS 


FRICTION  VELOCITY 
(Meters/sec  > 

8.949E-02 

SCALING  SPEC. HUMID. 
(Kq/Kg> 

-8 . 722E-05 

SCAI  JNG  PUT  .  TFMP  . 
(Kelvin) 

-5.400C-G2 

ROUGHNESS  LENCTH 
(Meters  > 

3.786E-08 

DRAG  COt'F  AT  1C  METERS 
(Di nensi on  less  > 

8 . 345E-G4 


INFERRi  D  MEAN  VERTICAL 
VELOCITY  COVARIANCE 


WITH  LONG.  VELOCITY 
(Met*r?/sec2> 

-8.  069E  -03 

WITH  AB5  .  HUMIDIT  Y 
(Meter  Kg/sec  *3) 

V  .604E-06 

WITH  POT . TtMPFRAT URE 
(Meter  Kel , /sec  > 
4.S33E-03 


MISCELLANEOUS 


AIR  DENSITY 
( Kq/n.3  ) 

I .2304 

AIR  SPECIFIC  HEAT 
(  I  Teal  .  /Xq  Ke l . ) 
2.4164C  02 

WATER  LAT.HEAT  VAP  . 
i  I T  r.  a  1  ./Kg) 

5 . 91! 3 IE  05 

VAP  PRES. A I  WT  lT  Vtl 
(Mill  ibar  > 

15.486 

ABS  HUM J  D . AT  W I  LEVEL 
(Kg/n3> 

1  .  171E-G2 

BAR  PRES. AT  WT  l  l  VEL 

<  M 1 1 1 1 bar ) 

1  1114.43 


BOWEN  RATIO 
(no  units) 
0.253 


MF  ASUREMEN  T  ERROR  ANA!  YSIS  OF  PARAMETERS  LISTED  IN  PFRCFNT  hr  AN  ERROR  AS  COMPUTED  FROM  CONSTITUENT  MEASUREMENT  ACCURACIES. 

TOP  ROW  ARE  PROFILE  ERROR  VAI.UFS  AND  BOTTOM  ROW  ARE  BULK  AFRODYNAMIC  FRROR  VALUES.  ALL  VALUES  ARE  APPROXIMATE  AND  ARE  "tar-": 


GRAD . RICH . 

Z/L 

MOMENTUM 

LAT.HEAT 

SrN.HFAT 

SKY  RAD. 

TOTAL  HFA  T 

BOWrN 

FRICTION 

SCL  SPEC 

SC(  .PO T. 

ROUX. 

DP  AG 

NO. AT  GMH 

AT  10M 

FLUX 

FLUX 

FLUX 

FLUX 

FLUX 

RATIO 

VELOCITY 

HUMIDITY 

TEfiP  . 

LENGT  H 

CUFF 

242* 

242* 

183* 

217* 

217* 

10* 

131X 

434* 

94* 

123* 

123* 

114* 

ioax 

180* 

180* 

46* 

45* 

108* 

10* 

26* 

153* 

73* 

6H* 

131* 

43* 

4  j* 

CONTINUeD  BcLOW 


RUN  NUMBER 
START  TIME 
START  DATE 


79051 UC330 
3:34:20  P>I 
10  May  1979  (DAY  130) 


MARINE  SURFACE  LAYER 
NR!  MlCRUMfcTEliRDLOGY 
SAN  NICOLAS  IS-  AND,  CAI 


PRINT  DATL:  11  JUN  190C 

DATA  CAMPLING  k.a  1 1  <AIL  t  HANNE  I  S )  .  6/Min 
DATA  AVER  AG  INC  PERIOD;  28  Mir. 


COMPOS  HE  PROFILE  AND  BUI  K  Al  RODrNAMIC  DFR1VED  PARAilE  TFR  VALUE  Wf  IC.HT  f  D  AS  A  lUNLT  1LN  OF  1  HE 
WITH  THE  LOWER  LIMIT  OF  THE  CORRESPONDING  Ml  ASURFflrlNT  UNCERTAINTY  INDICATED  IN  (  I  : 

FLUX  PARAMETERS 

STAMI  JTY  (  t=UP  ,-«DOWN)  SCAT  INC  PAR  AMI-  Tt  RS 


C.RAD  .  R  ICHARDSUN  NUMBER 
(►-Stable,  -Unstable) 
-0 .715  f 0  .  02J  AT  GMH 

geometric  mfan  hf.ighi 

(Meter)  GMH- ( Z1 »Z? ) 1 /7 
12.99 

Z/L  AT  GMH 
-0.766  10.021 

Z/L  AT  10  METERS 
0.590  10  0?  J 

MON IN -OBUKHOV  LENGTH 
(Meters) 

-1 .695E  0 l 


MOMFNTUM  FlUX 
(Nt/n2> 

-1 . G3E-02  16.0r-021 

HUMIDITY  FLUX 
(Kq/set  n? > 

V.V/E  06  IO.0F-061 

LAT.HFAT  FLUX 
(Wat  ts/«2> 

2.37E  G 1  I7.0E*011 

SEN.  HE  AT  FlUX 
<  Ua  t  rs/«7> 

4 , 33f  GO  I  J  .  G C ♦  G 0  I 

SKY  AND  SOI  A«  HI  AT  FLUX 
(Wat  t~./*2> 

1  ,  47E  Gt  17. CE401 1 

TOTAL  HEAT  PODGE  f  M  UX 
(Wat  t »/«:.•’> 

4.3UF  01  13.  Of  ***11 

BOWEN  RATIO 
(no  units) 

0.196  l  IT .  08  1 


FRICTION  VF.10C1TY 
( Meter  '-./sec  ) 

9 . 150E-U2  1 6 . C  f -02 1 

SCAI  I NG  oPF  C  .  HUM  I  D  . 

< Xg/K q ' 

8.376E-05  13.  Of  05) 

SCALING  POT. TEMP. 
(Kelvin ) 

-3.G13F-07  12 .  OC - C2 I 

RllJUUNl'SC  LENGTH 

<  Meter  s ) 

6.773f-«8  16.  C£  05 i 

DfiAO  COM  AT  1(.  MFIH5S 

<  Meter  ». ) 

i .  o  \  i>i  !•/.  i  a .  or  0  4 1 


RcSPt-CTlVF  MEAMiREntNT  ERROR!: 


DifFERENCE  BTTWkLN  THF  PkOFIlF  AND  Bill  K  AFRODYNAMIC  DTRIVtD  PARAMillR  VAMJt  S  A‘‘>  COMPU'tO  VIA 
ABOVE  WEIGHT!  D  COMPOSITE.  VAMJE  HR  Of  AL.URF  M»  NT  UNf.MMAINIY  VALUE  (WHICH  l  VI  W  ABCOl.llTr  VAl  I  ;C  l  r> 
l  TSTED  IN  PERCENT  D IFF!  RFNCF  AND  ARF  "Ur 


:■  DIA  1  a  !  IO.X  ► 
LI  VALUES  f.n l 


F  I  I  Hi  R  1 h 


GRAD, RICH.  Z/L  MOMENTUM  1  A T . HEA T  SE N , HE  A T  SKY  RAP. 

NO.  AT  GMH  AT  1  0M  FlUX  MUX  FlUX  FLUX 


TO  I  A'  Mr  AT 
f  LUX 


ftflWE  N 
RA 1  1U 


iMlflO.V 
VH  LL  ITY 


SC  l  .  S ft c 
Filth  T  PUT 


TEhp 

7,'X 


END  OF  DATA  RON 


543 


MARlNt  St  Jk  F  ALL  I  ..»LK  MlLROMf  II  flRL‘1  OGK.AL  l  x'PER  IML  N  I 


NAVAI  *  I  GF  ARCH  LAbURriTOKY 
>. :  Mf'SHU-RlL  PHY5  1 1.5  bk nNC.li 
h.rklMt  Alr.LTSPHI  KlC  RESIARCH  STAlK'N 
5.N  .JICIil  A>  1M  -iND,  LAI  IFOkNlA 

X  S  *  »  mTi.kumi  It  URHi  OCUAl  DATA  *  »  «  » 


*.*UN  ixlnbER. 
S  I  rife  ;  II  rli-  : 
I  :>  ■>  if  ME. : 

I  AR  :  Dr-  t  t  : 


VVQSlOMl)  II 
4:  J:4«  t’M 
■»  :  .*.0  :  .ill  1  ,  I 

1 1<  tuv  IV/V  <  I'M t 


Ull  > 


MiVnLti.  (  m«i«nLL  K--W  i)hIA  ( AVF  RAGE  VDC  t  : 


PRIM  I  DA  IL  -  i  I  J  UN  1930 

0:«  7  A  SAMI’ I.  i  N't  RAU  ALL  CHANNELS  )  ■  6/Mm 
data  Ay i  k ai»  1  nl;  pi  :< lull:  do  mr, 

N-JME.NLLAT  llRC  :  1 -UPPER  LEVEL,  ?-l.()Ufk  LEVEL 


No  Cl 

VI  lip  .  SI  Kill  .  1 

U  .  d  I*  U 


No  01' 

II  Ml-  .  i- 1  KUC  . 
li  (10  I 


tic  .  i'3 

DF  W  1*0 INI  I 
5 .  145 


No  .  04 

Dt  w  point;? 
5.  !V9 


No  .  u5 

WIND  5PFLD1 
0  .  952 


No  .  06 

u  1 1*0  '*>1'  t  L  i/,'1 
(I  948 


No  0  7 
PAR  .  FRF  S  .  8 
4 . 883 


No  .  08 
SKY  PAD. 
0.106 


.imp  hi  CKtq*i 


i4  c>  .  I 

At  Vui  I  AGP 


No.  t  3 

MANUAL  FlAG 

U  .  -.101 


No.  14 

z>  ro  kcr . 
0.001 


N.I  .  1 5 

SPARE  A 
0 . 0  0  1 


No  .  1  7 

voi  r.Rti  .b 
a.:- 05 


i>  i  u  I  T  Al  i  mi  Nii!  i  ki.u 


F  SCARP  MINI  DA  1  A  , 


P  IE  LD 


CALlKkAl  IlIN  AND 


WIND  MUD  ESLAkPMlNI 


CORRECTIONS  . 


M  lk  TLMi  I  AIK  1 1  r>p  . 
i -Hi  i  v  i  48  I  I  M'i'o 


•  JPWInD  neap  UPWIND  t  AND  ylUM  Al 
HP  ICtll/l  LfiClH  PATH (After  >\)  (Volt*) 
I  186  SV  -II  .  II Otl 


L-P.-l  f>*i 


'Voi  t  ■ ) 
U  .050 


UIDFLAL  WS1LC 

(Volts)  i  Coef  I" .  ) 

u .  jug  .1  vv;? 


H-iJ&tKl  I  P  IMG  RAIU.rti'l  FKS  1  t*AN..L  A  rt  D  INK)  LNi  LNltKlM.  UNITS: 


tt/tU-Al  l  •  i\l  Kki(ll,<  luliNl 


VHI  I  .(.'I  F  .  Dl  V  VIII  I  .ktP  .1*1  V  ,  F  fill  Rl  ’  .  L'l.V 
AiNi.  Hl'SVi  fi.  no  .  >  .  (il|5V  )  (No  .  •'  .  00  >V  ) 

0  >1  !l 


AG  VOI  l.FLLX  AL  I  SMj.HUX  AC  VULTA5* 
>  Nc  .  if'V  )  (  No  .  >  I  Hr  )  (VAC  / 

il  0  1  1 '  ■  .  4 


No  09 
WIND  DIR. 
6.577 


US2EC 
(Coeff . > 
0 . 9  l 


AC  FREQUENCY 
( Hr  > 

IiV  .  96 


Oe'.l  RV'J.i 

j  nICRUM_  TL  Oftui  in’.  If  A'  Pi'iRAmi  1  f  f> . 

■  i  i-*t  i  u  i)  I  hi  • 

III)-  AlCVL  CAL 

.  AND  ESLARPnF.Nl  LURRl  CTIONS)  TPAnSlAT. 

I*  INTO  ENL-INCLRING  UNITS: 

»‘t  l «  1  r.i 

•  .  1  Mini)  Spl  f  i-J 

l»l  W  l  i'livll 

i  1  ,-iP  Iklil  .  | 

WIND  Dili 

PAk  i'k*  S  .  1 

sky  rad  . 

DDL K  UT  TI  HP 

ME.-N  AIR  TEMP 

.«  ei'-we- 

.  /  (rtfti*.'-.';e:  ) 

<  Ce  Ismtj  ) 

(f.l  l  .  -M  S.'il 

.  De.j  .  True  • 

•Millibar) 

• Ud» - /«? i 

<  Cel s i ul ' 

(Kelvin i 

1 355 

l  .94 

11.41 

Nil  DATA 

51.6 

1  ill  8. 2  & 

1  .  4BF  li  1 

l 3.517 

205.559 

*«IF  TCftl 

»  .  WinD  Sl'Er  08 

DT  W  t '  0  i  N 1 8 

II  Mr  Si  RIIL'.: 

1  I  Dt.  Tfii'ir. 

bM  .PPf  S.I! 

\  .Vi*,  j 

>  lllFtW  /  v  » 

llfrJvlU-  ) 

(Kel  .  srt-8/i* 

>Mi.‘tet  nOL> 

(  M  i  j  ]  1  Li  d  r  ) 

1  .: .  444 

1.92 

1  ft  .  37 

Nil  DAlA 

-0.‘7 

1  li  l  3 . 38 

i.A*  C'Jt  A 

IlD  nlCRLME  ILiikULOG 

If.  Al  P.TwArtETERL- : 

HL  iGFI  1  , 

Z\  PUT.TLfu'.i 

V  I  k  .  1 K  Ml* .  i 

V.PUT  .  T.'-MI'  .  1 

AD5 .HUMID . 1 

Rt  L  .HUMID  1 

SPEC .HUMID. 1 

1  VAP.PRfS.l 

S . VAP  PRFS. 1 

REF  INI)?  X  1 

«  rF'tCi 

>  <l>l*i. 1*0 

<  Ce  '  s  i  u*.  ) 

•l  f!  1  III*.  > 

( Kq/ m3 ) 

iPt.-mm  > 

•  K  q  /  h  q  ) 

(Millibar) 

(Millibar  > 

<  Kp  1  »M  .>/?) 

1.1 . 35 

1 2 . 5<5 

ti  70!* 

l  i  .  BUS 

9.5631-03 

87  .  ?  1 

7 .7791  -03 

18 . 61  1 

14.335 

NO  DATA 

ht:  I  l  >f1 1  , 

7;>  :*M*  .  li  mp  .8 

VIM. TEMP. 8 

V.PIJI  .  I Hip 

r  riUS  .  Ht-MU)  .  ■' 

KH  .HUMID.  8 

SPEC. HUMID 

'  VAP. PRES  8 

b . VAP .FRLS2 

REF'  1  HI  4  X  8 

( Miter  r. 

>  (Celsius) 

i re Im  us) 

KC»  i  iiux.) 

<  k  q /« ) 

•'Ft*.-  ren  t  » 

i  Kq/Kq  > 

i  M j  1 1 ib  ar ) 

(Mi  1 1 i b ar  ) 

a:  p  i  *  M  2  /  3  1 

v  .  :•  >Y 

12 .5' 34 

13.791 

1  3  .  Flit  1 

V  .  5 4  6  F  -  r?, 

U7 .  1 7 

7. 75 vE -03 

12.503 

1 4 . 424 

NO  DATA 

I.ONliNdtl)  bu.ou 


RIJN  MlMfcSR:  'Vo5i.)«4m0 
i af  r  time.  4;  pst 

STAR  I  Drill:  I  .1  May  1 97  v  (DAY  133  > 


MAR  J  NE  SURF  AC  I  I  AYER 
NR L  MlTRUMETt  LUOI  «1GY 
SAN  N I  COL  AS  I  SI  AND,  Col 


PRINT  DATE:  11  JllN  19811 

DATA  SAMPLING  RATE  (AIL  IHANNFLS):  6/Hin 

DATA  AVCRAG 1  NC  PERIITD:  2B  Min 

NOMF  NCI  ATURf: .  1 -UPPER  L'.Vfci  ,  2*lOUER  I  LVEL 


PkiV/lf  GAt  CM  .AT  IHNa  BASED  ON  APUVr  ObGLKVt  D  AND  LAI.CUL  A  I F  D  VAl.Ul.S  ( B'lSINGER  ,  1973)  . 


LUX  PAR  AME  I  F  R‘1 

PROFILE  Si  OPES 

»  * -UP ,  -  DOWN  ) 

5C.A!  INC  PAR  AML  ILRS 

PAR  UAL  DERIVATIVES 

i 1NCR  WITH  HEIGHT ) 

f  PAD  .  P  TCHARDSON  Ntlnbt  K 
<  •  -Stcible , -  *Uns » iD  )  F-  '• 
ft. 336  A  T  GMH 

r.p  iJM-'  IP  I  .  MF  AN  HL  n.nr 
(flFieri  GMH -  <i£l*7?ll /?. 


A I  GMH 
0.894 

/.L  YiT  JO  M  fpk'. 

-  0  68 FJ 

I'V  AT  l\ 

■  I  .  ->6  4 

7/1  a  r  z? 

0  .m3.5 

MUNIN  DhUKHOV  1. 1  NOTH 
( Meter ) 

■  I  4T.3E  l)  I 


MHMi  NIUM  F'HJX 
(N«  'm2) 

-4.591  -03 

FilJh  I  D  lit  mix 
( Kq.-'-et  m;.’) 

7 . 0/.F'  •  IlA 

l  A  I  .  l-ltlAr  n  IJX 
<  w-tt  t'./nl  > 

1.V4E  01 

SI  N.  HbAI  t  I  l»X 
(Udt  t  -/m2 > 

7.  I4E-01 

SKY  AND  SOLAR  HI  Al  F'l  IJX 
(Ud  t  IF./M.1  ) 

I  4  RE.  01 

rilTAI  HE  A  I  bUDU  l  FLUX 
( Ua  f  t  s/mI1! 

3.29E  HI 


F  H  li:T  lUN  VELOCITY 
(Mete.-s/ser  ) 
h.  1061  -02 

m:ai  Ini.  •Ptr,  .hiimd  . 

(Kq/Kq ) 

9.394F  -05 


SCALING  PUT .  TEMP. 
<  Kel win) 

- v. 394L-03 


ROUGHNI  SS  U.NOIH 
( Me  t  t»r «» i 
9 . 7f.  1 1.  -  i  1 

DRAG  COEF  .  AT  I  U  Ml  HRS 
<l>  i  Mensi  on  1  .-s-.  i 
■>  Mill  II.' 


GFNtRAI  rOPM  :  DN/DZ--= 
l TNI  - N2) J/fl  n( 71/72 '* 
(ZUZ2U/2J 

N -  Ul  1  N D  5PF  E  D  (  M.  sec  > 

7 'HEIGHT  (Meters) 
DWS/DZ '  6  II 3t  -03 


N-SPEC. HUMIDITY  (Kq/Kq) 
7-Hf  1  f.H  T  (Meters) 

DSH/D7  3  -8 . 92E-06 


N-PUT  TEMF  (Kelvin) 
/  =  HI  I  OH  I  <  Me  lers) 
DPT/D/=  -8.9r*r  04 


GENERAL  FORM  '  N  Si  UPE  * 

[  ((,  nZl-F'SI  >-(  L  n/2-PS  I  )  )/ 
INI -N2T 

N'WIND  SF'LED  (  M/s* '  <  » 
Z-HLIGHT  (M)  Vprt. A* is 
PSI«PI>1  I 

WS  SI  OP t  =  o  5SC  0  0 

N *SPf r . HUMID  TTY  (Kq/Kq) 
7=  HI  IGHI  •  M)  Ver  t  .  Axi  s 
PS  I -PSI2 

SH  1>|  DPE  -  -5.75E  0  3 

N^Pl'l  TEMP  .  (Kelvin) 

7 --HEIGHT  ( M  >  Vert  .Axis 
PS l -PS  12 

HTK  MOPE-  -5.751  01 

N-LnT  LMF' .  STRIIC  tKxM-2/3' 
7  :  lit  I  (iHT  (  M  )  Vet  *  A*  is 
PS  I =NONl 

CT2  SLOPE  =  NO  DATA 


PMI  AT  .’I- 
P51 I  A I  7' 

PSJ*'  AT  r.  - 


I  .L'i*  (r,34 
Il .  UAVH  1  It 

II  III  H.*.41 
II  fiHA'.r-S 


bilWFN  RATIO 
<nt»  imitM 
0.041 


GF  HI  k Al  l.llNS  I  AN  I  S  : 


M1SLELLANF  OUS 


LON  RAW MAN 
I  DNS TAN f 

0 . 4 


OR AVI  1 Al  I  ON 
AT  Li  I  F  RAT  ION 
<M/se.  .*) 

V . 7959 


PROF  J1  F 
TOR.  PRANMi 
MjMDF.R 
0  74 


PROF  II  1 
IL'R  -  SCHMID I 
NIiMbf  P 
(I  74 


Ml  Y 

Sf  N  HI  AT 
IRAN'. I  .(111  | 
Ci  .  V.'T  - 1)3 


hlllK 

MOISTURE 
TRAN5F  COEF 
I  3.V  -03 


AlP  DLNSITY 
( K  q 7e3  > 

1  8299 


*  Gf  F'ERAL  NO  a  . : 

A««:ur,*<:y  I  ini  i.il  un  e«i  ee.le.f  Jt-r  nf^Mirmpni  ot  Profile  Slope  dntl'or  Partial  Derivative. 
(  om|* >J  t  a  t  i  tm  e* iitrii  by  ji»*.ertion  nf: 


AIR  SPEr.IFIC  HEAT 
(ITcal./Kq  Kel.) 
8. 41  MIL  02 


W<  I  W  .8  •  •r,.0,*l«  nf  Mean  Value. 
SHI  5H8  -  •/  .OH.  -3  Kq/kq. 

I-  IK  l-P  IK2-  «  /  0 OH  Kel 


UAt  f R  LAI  . HEAT  VAP . 
(  IT  i:  a  l  /Ml  ) 

5.VI130E  '•-» 


i;hnF  ( ML  (i  (IN  N.  XI  PACE 


544 


RUN  NUMlU  R  :  7VUM(MI4Hil  MARINE  SURF  Af  I  I  AYER 

SI  ART  IlME  ■»  :  2:40  PS  l  NR  t  Hlf  KOntTE  UROLOGY 

SIAB1  DATE  :  11:  H*y  i’7V  <  DAY  IJO)  BAN  N1CUI  AS  ISLAND,  CAL 

isiihAUD  rtit  Rnm.ifimouiiucAi  parameters  at  ii  n  meters: 


PRINT  DATE:  li  JUN  1980 

DAI  A  SAMPLING  RATE  (All.  I  HANNE  I  ■ 

DATA  AVERAGING  PEN  I  UP.  28  Mir, 


AIR  HflP. 
12.433 


WIND  yi'tl  D  Di  U  POINT 
\ni-iw  /sn  )  fL>l  t,  i  </*  > 
l . V3  1 0  .  38 


Tt'HP.KfKUC.  BAR. PRES. 
(Kel  .  »M2/3>  (Mill  ilur  > 
NO  DATA  1013.28 


HULK  UT  imp 
<  lie  1*1  us) 

13  5 1  7 


AIR  UT  TLMP 
(Kelvin  > 

-  I  . 084 


Pu’  U I  T I rtP  V  l  k  u I 
'  Kel  vin  /  •  Ke  1 V  I  . 

-  u  VHA  £i  26  i 


t,’’  mu¬ 


mp  v  HU  y  t  1 1  Mf’ 
i  k  «• :  v  i  r  • 

0  16 1 


Ml  :  E.h  f 
i  Me  ter  s  > 
1  0  .  i>  w 


POT  .  ll  fiP  . 

V I R  .  1 E  MP  . 

V.POT  . IF  MP 

ABS .HUMID. 

Ktl  .HUMID. 

r.PF  1  .  HUMID 

VAP  PR£ ' . 

•-J  VAl  F'RIS 

kCf  uuU 

(Gel* l ul * 

( (  e  l '•  1 1. * ) 

(Celsius) 

( Kg/n3 i 

(Pert  en t / 

.  K  q  /  h  q  ) 

<  M  l  l  I  J  b4f-  s  * 

‘Mil  1  1 6  4 i 

N.  . m  ;  i 

12. 531 

13.701 

13.37V 

9 . 54VF  -  0  J 

07 . 26 

7 . 7621.  -  U  3 

1 2  5b5 

14  42. i 

M,  '.AT  A 

Dll  K  AERODYNAMIC  CALCULATIONS  BASl  D  ON  ABOVE  ESTIMATED  UAl  UFS  AI  TIN  MF  TFRS  (FRIEHfc  IT  AL,|97«J: 


I  Nl-  r  R  R  t  D 
L»l  Al<lL  1  I  I 


CRAD.R  ICMAKDU1N  NUMBER 
*♦  -Oi  iib  Ip,-  <Just4to  lei 
4.2S4  AT  GhrE 

t.lihil  iR  u;  MEAN  HEIGHT 
(Meter*  i/2 


.VI  A  ■ 


GnH 


n>.N(N  Ol-UoMilv' 


1.1  NG  i  H 


t  MIX  PARAMl ItHS  INFERRED  INtERRID  MEAN  VERIICAl 

(♦*UP,-*»OWN>  SCALING  PARAMETERS  VELOCITY  COVARIANCE  nlbCI  LLAMOUS 


M3Mi  NTiin  KUX 
<N  X /«2) 

-3.46L-0J 

HUM  II>  MY  E  LUX 
(Kq/uet  «2) 
ti  .  T»IE  -  U6 

L  AT.  HP  AT  FI  UX 
(Ua  t  t%/n2> 

1  .  3t>t  l*  1 

SI  ri .  HE  A  r  Fi  Ox 

iUdi ts/Mfc) 

4.67t  00 

SKY  AND  Sui.Ak  He  A I  El  UX 
(  w«j  1 i$/n2 » 

1.4UE  01 

IOIAI  HEAT  BUDGET  FI  HX 
(Udt  ts/nE'  l 
i . 3IL  m 

HUWt  N  RAI  10 

0 . 342 


FRICTION  uu  OCITY 
(Meters/se*  ) 

5. 30 IE  02 

SCAI INC  SPFC. HUMID. 

I  Kq/  Kq  ) 

-H  .  4551  OS 

SCALING  POT . TEMP . 
(Kelvin) 

•  7.  T.70E  -  OP 

ROUGHNESS  LENGTH 
(Meters ) 

4 . 61 0E- 12 

DRAC  COLE. AT  10  METERS 
(I)  i «ensi on les  ', > 

7  .  57  I E -b  4 


UI'H  IONG.  VELOCITY 
( he  ( er 2/ser  2  i 
-2.8I0E-03 

WITH  AbS  II1IM I  Til  I  Y 
(Merer  Kq/ sec  n3) 

5  .514E*  Ufa 

UITH  POT  .  1 1 MP  FEAT  UR  E 
(Meter  Kel  . /sec  , 

3 . 74t)L  -03 


AIR  HNMM 
■ Kq  *3  ■ 

1  i 1 30.' 

AIR  SPl  if  ic  HEAT 
(Mr*)  'Kg  Kel  > 
2.41I.MI  02 

UA  U.fc  CAT  HEAT  VAF* 

<  I  T  t  d  1  .  /  K  q  > 

5  V02QF  OS 

VAF*  PRES  AT  UT  Ll  VEl 
(Mill  i  bxr  > 
lb. 502 

ABS  HUMID  AT  U>  LEVEL 

<  Kq/ri3 ) 

I  •  17?E -  02 

BAR . P K L S • A  t  UT  l  EVE l 
( Mi  1 1 lbar  » 

1014.40 


M.  n.  t-KOP  ANAti'.iS  Of  PAkAME  ifRS  LISUD  IN  PIRCINt  Ml  AN  1  KkOR  AS  COMPUTED  FROM  CnNSliTUFNl  MEASUREMENT  ACCURACIES. 

U>.!  "I  VI  Alt*:  1‘MiH  ill  I  RkLW  VAlUi'G  ANI)  HUITlM  ROW  ARL  BUI  K  AF  Rl»D  Y  NAM  1  (.  ERROR  VALUES.  ALL  VAI  UlS  ARE  APPROXIMATE  AND  ARE  "  +  or-"; 


l./iii.  ,.i  'lh. 

/  a 

r.  1  1  jn 

MO.n  N  1  lilt 

1  LLk 

LAT.Ht Af 

E  LUX 

SLN.HEAT 

FLUX 

SKY  RAD. 

F  l  IJX 

TIJl  AI.  HI  A  I 

E  LUX 

BOUEN 
RAI  10 

FRICTION 

VELOCITY 

SCL .SPEC 

HUMIDITY 

SCL. POT. 
TEMP  . 

ROUGH. 

LENGTH 

DRAG 

CUEF 

.»*  I/A 

v.4/; 

06  4.'; 

364/1 

1  (1% 

1 93X 

?2ia 

1B2X 

182*/.  • 

102% 

202% 

364% 

iH.  1 

l  F  -.  |  C 

46‘A 

4i.X 

1  OVX 

1  0% 

25  X 

155X 

23% 

69% 

1  32% 

43% 

40% 

I  I  nut.  i*  LuLny 


. r  '*U  ,|  I  41), 

. '  I  •  l.n  .  I  .  2  '10  I  ‘.  I 
'•I. »k>  I.  ft.,  *,  r»7v  -DAY  l  .it* ) 


MAR  INI  SURE  Al  l  LAYER 
NR!  MIC  Rr.nilF  UROLOGY 
SAN  NIL  DIAS  1  Si  ANI*.  CAL 


PRIN1  DATE:  11  JUN  19BU 

DATA  SAMP1  ING  R  AT  F_  (All  CHANN1  I.S)  :  6/Min 
DAIrt  AVERAGING  PERIOD;  20  Min 


. .  **.  «*Nl»  I**IK  A»  RuDYNAMir.  DI  RIVED  F'AkAMl  Tl  R  VAl  (l£  WEIGHTED  AS  A  FUNCTION  OF  THE  ABOVE  RIGHFCTIVI  Ml  ASURI  MINT  f  WK0KS 

..uJ.  k  i  Mil  I-  I H*  LURRi  SpflNDIN..  MIASURIMENI  UNO  R I A I N 1  Y  INDICATlD  IN  l  1; 

F  1.0  K  E’ARAME  11  *t*» 

I**.,  ..I  •♦-.IP,  =f*UUN  ■  SCALING  PARAMETERS 


ft  I*. i  HI  I  IN  E  l  UX 

.  V.l  O  i  1 6  M  02  l 

I  i l.n  l/l  1  i  I  I  UK 

’•  f-  /l  . i i  il .  ■!!  if,  i 

,  m  a;  i  i.  im 

■  M<»  I*-.  ’ 

1.411  I.  I  I  .•  .  1.1  »l»  1  1 

'  f-  Ml  ..I  Mil* 

.7.1  II.  I  1  HI  •  i'll  i 

••  ,  Hftr  ,U.  A/  E«.  AT  I  , 

t  41 '|  C|  1  l  I  l  •  I.  i  i 

I  .  LA.  1  ..M  l  I  I 


»  K 1 1  1  l ON  VI L  (K  I  T  Y 

*•  3V I E  0.'  16  Ci L  021 

.  =  »M  I  Nl.  '  I'l  (  E.UM  I  D  . 

N-  »  I  ’ 

H  ’f\  41  .5  11.01  US  1 

V  A I  ,‘Nu  1*01  It  Ml* 

*  E  .1  , , 

»  4V7|  U  .■  12  (II  It.*  | 

Kli  ,  i  f  Nl.  1  ll 

Me  *  . 

*•  •  *  «  I  .  IT  El  ('jj 

L  *■  ...  *  *.  I  |  |.  Ml  r,  K*. 

..  .  «*  •(  ;.4| 


A  1  U*t*  *  <t  |  |.  VIA  1HL  STANDARD  DEV  t  AT  TUN  FROM  L  l  T  Ht  R  THi 
-  '.Ik  Ah'  "i  illf  VA|  Hi  j‘.  1ARUR).  All  VAI  UF  Si  ARF 


IRK  t  1  UN 

vi  i  nr  1 1 1 


'.L.l  '.I  E  l 
HUM  1  1/1  1  y 


*.U  .Pill. 
1 1  Ml’  . 


ROUGH 
I  INGTH 


DRAG 
(  OH 


l  ft  6  UE  l*A*  A  rfi., 


545 


MARINE  SHRFAC1  LAYCk  MiLkUML  t  l'UNJi  UGIl'AL  E  *P:i*  I  Mi  N  I 

NAVAL  kf'.FAHEH  I  Ahi.k  AT  OR  V 
ATMUSPHEk IE  HHi  SIL5  B-ANCH 
MARINE  AlhOSPH^Kli:  kl.M  ARI  H  STPulUN 
SAN  N’CCii-AS  ISLAM/,  CALIFORNIA 

«  *  *  *  iITi  ROW  TEOROl  t  CIEr.1.  DA  I A  »  *  «  * 


RUN  NUMBER : 

7905100830 

ERINT  L-AIt 

ll  JUn  1 9i>ii 

START  TIME: 

8:59:40  PSl 

DATA  '..Anf’i  ii>- 

RAIE  U l L  .  » 

..Nfcl  I  ■-«»  :  Jj/Mn. 

END  TIME; 

9:2V:  3t>  PST 

DATA  AVti  AGING  PERIOD :  Ji 

n  i  n 

START  DATE . 

10  May  1977  (DAY  13H) 

Mint  M.  1  AlURh 

1  UPPr  K  ,  F  v£ 

i  ,  'WLP  i 

*  Vf  L 

ANAL OG  CHANNEL  RAU  DATA  (AVt.KAGk  VDC 

No  .  00 

No  .  01 

No  02 

No  .  0  3 

Nr  .  04 

N*  05 

N  u  .  0  6 

i  ii  7 

t..<  .  U  8 

N.  "V 

VOl.I  .RFF.A 

IFrtP , SIRUC . 1 

TEMP  .51 RUC 

2  DEU  EOUtTi 

DF  U  V  O  )  N  1  •' 

UlNO  Vl  i  D  1 

uino  :*p:  .  d.- 

i'is.<  i*k«s.;* 

E  r  k AO 

W  I  N  ll  0  I  R 

6.205 

0.00) 

0 .061 

5.310 

5 . 366 

1  .  1  1  l! 

1  1 3(> 

.  i*  i 

5 . 7;*. 

/J  .  V4.- 

No  .  10 

Nn  .  1 1 

Wo  .  1? 

No  .  1  A 

No.  14 

Nj.  !j 

no  .  : 

so 

bulk  ur  TEMP 

AC  FKl  dUtNCY 

AG  Vd.  TACf 

manuai  flag 

.  »  Rl<  REE. 

•tparf  A 

SPraKl  r 

V  -.  T  Hr  *  .  1 

4  .  033 

1 . 791 

2  .  G/.2 

a .  oi)  i 

i  <n> 

0  .  d  J  i 

0  all 

*  -at 

DIGITAL  CHANNEL  RAU  DATA 

avi Rage  * 

ESCARPMfM  D 

nIA  ,  FIE  l  0  CAl 

lBRATIClN  ANy 

WIND  bPl.Gu  E* 

CAR Fm  fir  CU> 

ei  c  ;  it.-*  , . 

No  .  I 

No  .2 

UPWIND  NFAR 

UP'. In l>  l  ANA 

i/P  i  F  CAL 

l-  i-C.-'t 

U !  U  CAl- 

US  IF  1 

*-•  t  i 

A J  R  TEMP . 1 

A  f  R  I E  MP  .  2 

Hr  Ii.HI/i  ENGltl 

PATH*'  Meters) 

(Vo  1 • s  > 

( V  o  1  i  > 

•  C tie F  t  • 

—  1  i  • 

14)1  124481 

1421  I.YGB27 

0  .  I*.-? 

U  .  C‘:lb 

-  a  .  S*.U 

(i  .  J:ll) 

i  .  v 94 

'■  V'-!l 

SYSTEM  HOUSEKEEPING  PAH AMI 

TtKG  rKHN'.:' 

A  I K  A  i N  r O  ENL-lNi  E  H  INL  ONlla 

MANUAL  FLAG 

ERROR  COUNT 

DA  In  t*A'> 

Vi  it  1  h.  r  .  DIV 

yiii.  r .  rf  i- .  u>  v 

/»  KO  RE  t  .  DtV 

AC  vii».  1  ,nU\ 

t, C  E  RE  U  •  r  Ll" 

Al.  ULTA... 

F  kt.»l  *t  Nl  f 

(No .  scans*) 

(No . scans) 

(Nc  .  v«*ans  > 

A-.Nv  .  >  .iit"V> 

B(No . > . uUGV ) 

(No .  >  .  C  C2V / 

(No.  >  fi\‘  j 

( No . ) IHi ) 

■'  VAC  > 

{.t‘t  i 

0 

() 

178 

0 

U 

J 

ii 

1(5. 6 

L .7 . 77 

0&8FRVE0  MICRHMfc"  Tt  ORUl  OGICAL  PARAiif  If'RS  (  I  NCI  UD  i  NC 

Trlr  ADOVl  CAl. 

AND  ESCARPMENT  CORRECTIONS)  TRAeSi  ATr 

D  INTO  ENG) NO 

K  I  flf.  UN  J  |  6  ; 

AIR  IENP.1 

WIND  GPELDl 

DtU  POINT  1 

n  mp  •.nru«-..  i 

UIND  elk . 

Dr-iii  2  h  V  S .  1 

SKY  RAi/. 

POLE  WT  .IMF' 

r.;  an  «]  k  i  l  he 

<  Celsius ) 

(Meter /sec ) 

(Celsius) 

(KeT  . *M-2/3/ 

( Deq  True i 

(Millibar' 

(Watt /«? / 

(Ce  isi*.&i 

'  S  •  1  v  )  ft  < 

13.44B 

2.25 

11.37 

NO  DATA 

21  .2 

1)15.12 

7.7CE  02 

1  ■>  .  675 

C  .  6/  5 

AIR  TEMP. 2 

WIND  SPEEDS 

Di  u  P0INT2 

TEMP  .r.TKUC .  2 

Tri)fc  TABLE 

BAR  PRFS.2 

(Celsius) 

<Meter/ser ) 

(Celsius) 

(Kvl . «M-2/3) 

(Meter  mSl  ) 

(Mi liida'  > 

13.563 

2.38 

11.33 

NO  DATA 

0.3s 

1616.3) 

CAL  CUL  A  TFD  MICROMF.TEORULOCICAL  PARAMETERS: 

HEIGHT,  Z1 

POT. TEMP.  1 

VIR  .  TF’MP  .  1 

V .  F'OT  .  TEMP  .  1 

AHS. HUMID. 1 

Rt'L  .MUMP.  1 

SPtiT.HUi.fD,  1 

VAP  PRES. 1 

S  VAP ■ PRt s. 1 

R£F" .  iNDC »  1 

(Meters) 

(Celsius) 

(Celsi us) 

(Cel  si us ) 

( Kq/«3 ) 

(Percent > 

( Kq/Kq > 

(Mi.iibar) 

•  m  1  i ib.ir  > 

<  Kei  .  *r.  3  * 

18.35 

13.628 

14.896 

15.676 

1  .  U2CE-02 

87.36 

U.307E-03 

I 3 . 49C 

1 5 . 442 

NO  DATA 

HEIGHT,  7.2 

POT. TEMP .2 

VIR  .  TFMP.2 

V  .  POT .TEMP .2 

AhS.FtHMlD.2 

RE  L.  HUM  ID  ..* 

SPt-.r. .  hi) 111  D  .2 

VAP  .  f».P 

5  ,  VAP  ,  r'RES.2 

REF  | Nut  X  ' 

(Meters) 

LCelsiws) 

(Celsius) 

(Celsius) 

( Kq/n3) 

(Pore  ent ) 

\Kg/Kq  > 

(Millibar) 

(Millib ari 

( Kel . tM  2*  3  * 

9.20 

1 3 . 673 

15.025 

15.1 15 

1  .  U16F-0? 

86.26 

6 . 274  E  '13 

13 , 451 

15-595 

NO  DATA 

CONTINUED  Bt L.OW 


RUN  NUMBER: 

77051  01)830 

MARINE  SURFACE  L  AYER 

START 

TIME  : 

8:59:40  PSf 

NKL 

MICROMETE OROl  OCT 

START 

DATE  i 

lli  May  1779  (DAY  13i»> 

SAN 

NICOLAS  151  AND,  l 

PRINT  DA  T  t  :  11  J(JN  IVdl: 

i/AIA  SAf.r'L  1NG  K  A  I  r.  *  AL  L  f'HANNMS);  (,/flin 

DATA  AVERAGING  PER  Mi’:  3C*  Min 

NUMFNU  AU-WF. .  i-UPPFR  l  LVF  L  ,  2*L»«Wl.R  ifcvEi 


PROFILE  CALGUI  AT  IONS  PASFD  ON  ABOVE  OBSERVl  D  A  NO  CAl  CULATED  VA!  UtS  <  BilTT  InCER  ,  1 973 )  : 


FLUX  PARAMETTRS 

PRuE  Ti  E  SI  UPLs 

STABJl  IT Y 

(♦-=UP,-  =  00UN) 

SCALING  PARAMETERS 

PARTIAL  DERIVAl IVt S 

tt  =  INCR .WITH  HEIGHT  » 

(•RAD.  RICHARDSON  NUMBER 
<♦ -Sr  able,  -  -  Un  stab  iff) 
-6.938  AT  CMH 

o  ohm*  in  mfan  height 

(Meter)  r.MH*(71*Z2>  1/2 
12.97 

7/L  AT  CMH 
- 1  .001 

Z/L  AT  10  WTEKS 
-0.771 

Z/ L  AT  Z1 

-  I  .'«*•> 

Z/L  AT  72 
-0.709 

/.UN  IN- OBUKHOV  LENGTH 
(netpr % » 

-  I . 27 BE  01 


MOMENTUM  FLUX 
( N  t  /  m2  ) 

~2. 41E-02 

HUM  I  DU  Y  FI.UX 
(Kq/ser  «2> 

1  ,64F-!l5 

LAT.HEAT  FLUX 
tUatts/«2i 
4.0 -IE  01 

1»P W.HEAT  M.liX 
<  Wat  t"./n2) 

9.32E  00 

SKY  AND  SOLAR  He  AT  FLUX 
( Ja t  ts/*2 ) 

7.98E  02 

TOTA1  HEAT  PUDGF  T  FLUX 
(Uat 15/mZ) 

"7.48T  02 


FRICTION  velocity 

( Me tens /sec  ) 

1  . AOte-Ol 

SCALING  iPFC.HUMD. 

(Kq/Kq ) 

-7.51  IE- OS 


SCAL INC  PUT .  Tf MP . 
(Kel w in  > 

•  5 . 351E-02 


R MUCHNESS  LENGTH 
<Hei ersi 
2 . 1 B7t -06 


DRAG  COFf  AT  10  MF  TEkS 
(Di Mention les .) 

1  .  03  /E  02 


CENT  RmI  FORM  :  DN/  DZ- 

( (N1-N2, l/lLniZi/72)* 
<Z!«22> J/2J 

N-UIND  f.tP  tli)  <H/**r> 
Z-*HLICHT  (Meters) 
DWS/DZ-*  -1  .35E-02 


N-SPEC  .HUMIDITY  < Kq/Kq > 
7- HF 1  GUT  < Meters) 

DSH  /DZ  -  3 . 92E  -  !)6 


N  POT  .  T i M” .  (Ke.vin) 
Z*HT  lGFil  •rt.-Tors' 
DPT  /&7*  5  .  *i2f  0  3 


GENERAL  FORM  .  N  '  Si  ”PL - 
l  (  LnZ  1  PSD-d  nZ2-PM  •  ) 
IN) -NM 

N-U1ND  SPEED  (M/Sfc  •  : 

Z=HE  IGH  T  (h)  Vert. A* is 
PSI=PSIl 

US  SLOPE-  2.B6T  0l> 

N-SPEC .HUMID I  TV  <Hq/kq> 

Z  =  HE  IGHT  <M>  Ver  T  .  A «  i 
PS  I  -PS  I 

5H  51  DP f  -  S.fchE  0  3 

N-P0  7  .It- Mi-'.  (Kelvin) 
/-HEIGHT  (Ml  Vert  .  Axi  -. 
f  bl  -PSI2 

P IK  SI  OPE  *  -1 . D IF  01 

N-LnTGMP  .STftUi*  .  <K  xM-2'3* 
Z-HF  IC-FiT  ( M  )  Ver  t  A*  ts 
P  S 1 =NONL 

CT2  SLOl’F  =NQ  DATA 


PSI1  AT  /I* 
PS  I  I  AT  Z2-- 
P5I2  AT  It* 
PS  12  AT  Z2* 


l .263021 
0.91 0706 
0 .85S 450 
<1 .617683 


BOWEN  RATIO 
tnn  uni  t*. ) 

0 .231 


Gt  NT. RAl.  CONSTANTS; 


MISGELLANI  UUS 


VON  K ARMAN 
(ON3TANT 
<  No  units) 
0.4 


GRAVE  TAT  KIN  PRIIFIlT 
AC.CF  I  FRA  f  |l)N  flip  PR  AND  fl. 
< M/sec  2)  NUMDFR 
9,7959  0,74 


PROF  H.  F 
niR.  SCHMIDT 
NUMBER 
0.74 


Hil  K 

SI  N  Ht  A  T 
IRAN  -r  Clli  E 
0,921  03 


BULK 

MHI  SHIRT 
TRANSE  COU  . 
) . 12F  03 


A'K  DIMITY 

‘  *  q  "*  T  v 

I , 2282 


61  NERAL  NOT*-  t: 

Accuracy  l  iMitjtion  exceeded  for  nf*-surfn§nt  of  Profile  Slope  and/or  Partial  Derivative. 
CoMfi  u  tat  i  on  executed  by  insertion  of: 


AIR  f.PEI  II  IC  I II.  A I 
(ITral./hq  Kel.) 
2. 41  WE  02 


SHI  -SHIV  »/  .  l»8‘-3  Kq/Kq. 


WATER  I  A I  HEAT  VAP 
(  l  Tt  i’  I  .  /Ki|' 

5.H967E  !i*T 


COM  T  INUt  I»  ON  NEXT  PACF 
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RUN  NUMBtK 
SI  ANT  Tint. 
START  DATE 

.  79  DM  00030 
:  8:59:40  Pli  I 

:  111  May  1979 

(DAY  1-40) 

MAKINk  SURFACE  LAY!  K 

Nki  MILRuriElE  UROLOGY 

SAN  NIGOiAS  I  SI  AND ,  CAl 

PR  ENT  BATk  ■  1 |  JUn  1  Vji 

.)AJA  SAri-i  i  (f‘>  RAIL  trill.  * 
DATA  AVERAGING  PERIOD,  it, 

HrtM'.'l  IS)  '.Mil. 

Pill. 

tSTIMAltO 

MiLROME  lEOROLOl 

.1  CAL  PARAinE 

TERfi  AT  UN  PIETERS: 

AIR  1FMP. 
(Celsius) 

1 3 . 566 

WIND  SPEED 
( Meter  /»»ff- ) 
2.36 

DEW  POINT 
(Celsius* 
11.34 

IiMP.STRuC.  BAR. PRES. 
(Kel.xM-2/3)  (Millibar) 
NU  DATA  1016.12 

BULK  UI  TEMP 
( Cel si  us ) 
13.675 

AIR  -W(  TEMP  Pel  W(  TLfiP 
(Kelvin)  (Kelvin) 

-0. 1«H  -0010 

VIP  W i  T  k  MP  V . p  1  ’  1  W  I 
(Kelvin.  1 1C  e  l  v  l  r,  » 

1.33:.  1.43  5 

HE IGHT 

HUT  .  TEhP  . 

VIR . ItrtP . 

V.PHI  .  IF  MP . 

ABS. HUMID  . 

Rf  l  .HUMID  - 

SHI-.C. .  Fillrtl  1) 

VAP  .  PPL’.  • 

S  VAP  PRES. 

REF  InDEX 

(Meters) 

(Celsius) 

(Celsius) 

Uelbius) 

<Kq/n3) 

( Pen  en  t  ) 

( Kq /Kq  ) 

(Ml  1  i  lbar  S ) 

(MlilltaP.,, 

■  nel  » M  2/3 

10.  Oil 

13.664 

15.010 

15. 108 

1  .  0  17E.-02 

U6  3V 

8 .2701 •  Ui 

1 3 . 457 

15.577 

Ml  DAT  A 

BUI  K  AERODYNAMIC  CALCUtAUONS  BASI  D  ON  ABOv'i  ESTIMATE  D  VAI  UES  AT  TEN  ht.If.KS  (FRIEHt  Ef  AL,I978>: 


INFERRED 

stability 


OR AD. RICHARDSON  NUMBf  R 
(  ^Stable^-.UnstitblP) 
1.164  AT  CrtH 

CFOhETRIC  MEAN  HElChT 
(Meter )  CnH*(Zl»Z?M/2 
12.9V 

Z/L  AT  GMH 
- 1  .  237 

Z/L  AT  10  MEUK'i 
-  0 . 954 

MON  IN  -OBUKHOV  1  ENG  IH 
< Meters) 

-1.0  49E  It  1 


FLUX  PARAMF.  IPRS 
<  + -UP , - “DOWN ) 


MOMENTUM  FLUX 
(Nt/n2> 

-5. 38E-03 

HUM  101 1 Y  Fi  MX 
<Kq/sec  m2) 

5.20E-  06 

l  AT  .  HI  AT  FLUX 
<WaTts/«2> 

I • 3QE  01 

sin. heat  Flux 
<  Wa  tts/«J) 

2.52F  0G 

S:CY  AND  Sul  AC  HtAT  FlU. 

(Ud  I  T  5/Mp  ) 

-7.98E  0? 

TOTAL  Fit  AT  BUDGET  FI  UX 
(Wat  ts/n2) 

-7.82F.  02 


Inf  )  rre.d 

SCALING  PARAMETERS 


FRICTION  VFLOCITY 
< Meter  «,/sec  > 

6.618t-0i» 

SCALING  SPEC. HUMID. 
(Kq/Kq  > 

-A  .  49BI  ■;$ 

SCAI  INC  PUT  .  Tt  MP  . 

(Ke»  L  v  in  ) 

-3.05  61>02 

ROdCHNCS -j  LENGTH 
(Meter  ,) 

4 . 42UE- if 

DRAG  COEK  .AT  10  Mf  Tk  KS 
<  D  intension  le-.-.  > 
7.858C-04 


IM  f  RR*  D  nE  AN  VER  I  1  CA  - 
VELOCITY  COVARIANCE 


WITH  LONG.  VriOCJTY 
(Me  rer?/t,ff  2 ) 

-4 . 300F.-03 

WITH  ABS.  IHJhlDl  l  f 
(Meter  Kg /set  m3) 

5  .  r-far  f  -  06 

UI  TH  POT  .  ThrtPERATURL 
( Meter  Kel . /tec  * 
2.0Z3C-03 


MISCELLANEOUS 


AIR  DENSITY 
(  K  q  /  «  .1  ) 

1 . 2284 

AIK  SPECIFIC  .HEAT 
( IT<:  a  1  .  /Kq  Kel  .  > 

2.41 7 VC  02 

WATER  l  AT  .HEAT  VAP  . 

< ITc  a  1 . /Kq ) 

5  6964 E  Of. 

VAP .PRES .At  UT  LEVEL 
(Mil  1  t  b  a  r  > 
l 5 . 705 

ADS  .HUM  1  D  AT  W(  LCV.-L 
( K  q  /rt3  ) 

1  .  186E-G2 

BAR  .PRFS.Af  wT  LIVE!.. 
(Millibar  > 
i  n  17.3:* 


BnWtN  RATIO 
(nn  unit'..) 

0  193 


MEASUREMENT  ERROR  ANALYSIS  Or  PARAMETERS  LISTED  IN  PERCENT  MEAN  CRROR  AS  COMPUIFD  FROM  CONSTITUENT  fit-  AST  IK  fc  ML  6  T  ACTURAC I F  . 

TOP  ROW  ARE  P  R I  IF  1 1 F.  ERROR  VAI  UES  AND  BOTTOM  RUM  ART;  BUI  K  AERODYNAMIC  ERROR  VALUES.  ALi  VALUES  ARE  APPROX  I  MAT  L  AND  ARE.  •♦or-": 


GRAD. RICH. 
NO. AT  GMH 

Z/L 

AT  1  on 

MOMENTUM 

FLUX 

LA ( . HfcA I 
FLUX 

SEN . HE A I 
FLUX 

SKY  RAD. 
FLUX 

TOTAL  HF  AT 
FI  UX 

B.lWc'N 
RAT  TO 

FRICTION 
V)  L  OC I T  Y 

SC-.  .SPEC 
I.UM1  D  IT  Y 

SCI -POT. 
TE  rip  . 

RO.JGH  . 
LENGTH 

DRAG 
(  UEF 

1252 

1252 

I82Z 

2292 

146* 

5* 

12* 

3/5* 

91  * 

1  W* 

55* 

111* 

1  82* 

49.562 

4936* 

46* 

52* 

4864* 

5* 

16* 

49  16* 

23* 

75* 

401  i>* 

4  3  * 

4  6* 

GONTINUlD  BFlOJ 


RUN  MUM  BE  R 
START  T  T  HE 
START  DA  It 


7VU5T UGRJfl 
A: 59:  41)  P'if 
I  (I  May  1 97V  (DAY  1 30  > 


MAR  TNT  SURFACE  LAYFR 
NR  I  MICRGMETEOROLOGY 
SAN  NICQi  AS  ISI  AND,  CAI 


PRINI  DATE:  11  JUN  1980 

DATA  SA.iPI  INC  KA1  r  .'AIL  HAKNL  L  S )  .  Y./hji. 
DATA  AVt  R AS  INC  PERIOD  3T  Min 


LUMPi. Mil  FRllFllT  AND  I  UI  K  Ar  ROOYNAM  U.  DTKIVL1)  PAKAhElER  VALUE  WEIGH  I  ED  AS  A  FUNCTION  OF  I  hi-  ABOVE  RE  SPEC  T I  Vf  M  A:  LRI  rLNT  ERRORS 
WITH  tHL  LIUFK  *_  IMI  T  (IF  THE  CORRESPONDING  Ml  ASUREMFNT  UNCERTAIN.  Y  INDICATED  IN  1  I; 

FLUX  PARAMETERS 

SIALUITY  (  f*IIP  ,-  =  DOWN)  SCA  INC  PARAMETERS 


GRAD  R  H  HARO  SON  N-RiBl'K 
<  *  -  S  »  ib  l  e ,  -  -  Ijn  stable) 
ft. 944  10.021  AT  GMM 

CMIMURIC  .(FAN  ML  I  Gill 
(Merer)  OfM  (  /  1  */2  »  l  /? 
I  2  .  V9 

1/ L  AT  GMH 
I  .H47  r  0 . 021 

Z/L  AT  l  0  METFR'i 
0.775  10.121 

MIjn IN  OBUKHOV  LFNL.TH 
(Meter t ) 

-  I  . 290 F  0 i 


MOMENTUM  FlUX 
INI /m2> 

-V.lSF-fii  U.. 0L-Q21 

HUM  1 1)1  I  Y  F  I  UX 
•  Kq/set.  «2) 

7.32F-06  IB.  OF -361 

L  AT.  Hi-:  AT  FLUX 
<  W.i  t  r  7.(2) 

1.81F  01  f  2.  DEM1 11 

SEN. HEAT  Fl.ux 
(Watt  -,/«2) 

9.1 2f  0  0  (3.01  « 00  I 

‘IK  y  AND  Sill  AC  HI  A  i  I  l  UX 
(Wat  ts/«2) 

7.901  02  1 2 . OE  *0 1  I 

TCHAI  FiFAT  BUDGE  f  FLUX 
(Watt  s/m!1 ) 

7.6  U  J2  I  3. ft!  till  I 

HOME  N  RATIO 
'br»  unit'.) 

0 . 220  in  OH  I 


FRICTION  VllOCnr 
( rtete.- -j/«.et  ) 

8  •  1  07t  -  02  16.  Of -1)2 » 

SCAI  INC  5.U  L  HUM  i  D  . 
(Kq/K  t|  ) 

7. 5571  35  13.01  051 

SCAI.  INC  LU1  .  Tl  MP 
•  Kel  vi. i ) 

-5. 32*.i£ -1.2  I2.0E-02I 

RUIIGHNI  SI.  LLNGTH 
<  Meter  •> ) 

6 . 1  04E  (1 7  lf  .nl  (.5  I 
DRAG  CUFF  .AT  I  (i  Ml  IlRS 
2.SIII.-IM  I  *1 .  M  0  4  1 


DIFFERENCE  DC TUt F N  THl  PKOUlf  AND  BUI  K  AT  RUIiYNAM  C  DfBIVt-T.  PAR  AMr  T I  R  VA1  Ui  AS  GilMPHTl  O  VIA  T  Hi  SlftNAV.D  l'<  » <■ i  ku-I  liM.  * 

ABOVE  WEIGHTED  COMPOS  1  fl  VAl  Uf  UR  MFAMJRiMFNl  ljNU  R  T  A  l  N  I  Y  VALUE  (WHICH  l  VI  W  ABUilUH  V.lLG.  JS  i  A»(-l  H  >  All  VAI  i.T  ’.  .\KL 


LISTED  IN 

PFRt.ENT  DIF  Ft  RFNCF  AND 

ABF  "Hr 

“  . 

GRAD. RICH 

Z/l 

MOMENTUM 

L  A  r  .  HE  A I 

St  N.m  At 

SKY  BAD. 

mi  A!  hlat 

!<;hji  n 

IKII  111  IN 

M  i  .  Sl-I  i 

M.l  l'M| 

► (.:•( 

!•  '  M 

NO, A I  KHH 

AT  1RM 

FI  UX 

t  LUX 

F  l  UX 

F  1  UX 

r  i  n* 

RAT  IT) 

VII  (.(  T  T  Y 

HGMi DITY 

U  Ml* 

1  [  nG  ■  s 

l  .  'l 

17* 

16* 

18* 

01* 

51* 

0* 

2* 

1  l  * 

53* 

21* 

10* 

END  OF  DATA  RUN 


547 


NRL  MEMORANDUM  REPORT  4713 

4.  Aerosol  Size  Distribution  Observations 

Approximately  160  typically  half  hour  averaged  aerosol  size  distribution  observations  made  at  an 
altitude  of  14.4  m  are  presented  in  tabular  form.  The  observations  were  made  by  Dr.  Richard  Jeck  of 
the  Naval  Research  Laboratory  with  a  Particle  Measurement  Systems  (Knollenberg)  model  ASSP  for 
particular  sizes  ranging  from  0.3  to  14.0  /x m  radius.  The  julian  day  number  indicated  in  the  table, 
minus  120,  is  equal  to  the  May  1979  date.  For  example:  Day  122  =  2  May  1979.  The  time  of  day 
indicated  is  the  observation  start  time.  The  aerosol  values  in  the  table  are  expressed  in  units  of  log10 
[No.  of  particles/ cm3/|x m  (radius)].  The  calibration  data  in  Table  4.1  and  the  tabular  data  are 
presented  courtesy  of  Gathman  and  Jeck  (1981). 


Table  4.1  —  Calibration  Values  for  the  NRL  Particle 
Measurement  System  Model  ASSP 


Size 

Channel  Number 

Range  4 

Range  2 

Radius  at  Center 
of  Size  Channel  (jjl  m) 

Size  Channel 
Width  (Aim) 

Radius  at  Center 
of  Size  Channel  (Aim) 

Size  Channel 
Width  (Aim) 

1 

0.29 

0.0048 

0.58 

0.037 

2 

0.37 

0.042 

0.86 

0.28 

3 

0.47 

0.147 

1.36 

0.85 

4 

0.55 

0.250 

2.9 

2.5 

5 

0.63 

0.360 

3.8 

1.6 

6 

0.72 

0.315 

4.8 

1.9 

7 

0.79 

0.115 

5.9 

1.7 

8 

0.86 

0.14 

7.0 

1.25 

9 

1.0 

0.195 

8.0 

1.60 

10 

1.15 

0.25 

9.0 

1.45 

11 

1.36 

0.30 

10.0 

1.8 

12 

1.6 

0.325 

11.0 

1.25 

13 

1.85 

0.38 

12.0 

1.1 

14 

2.15 

0.22 

13.0 

1.0 

>5 

2.45 

0.20 

14.0 

1.0 
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T.  BLANC 


SNI  Knollenberg  Log  Data  May79,  range  4 


DAY 

TIME 

CHI 

CH2 

CH3 

CH4 

CH5 

CH6 

CH7 

CH8 

CH9 

H10 

CHI  1 

CH12 

CHI  3 

CH14 

CHI  5 

122 

1145 

2  7? 

T  52 

4  08 

4  27 

4  21 

4  20 

3  98 

3  48 

3  27 

3  25 

3  15 

3  04 

2  85 

2  76 

2  33 

122 

1200 

2  6‘ 

J.  56 

4  17 

4  33 

4  27 

4  26 

4  03 

3  53 

3  31 

3  31 

3  17 

3  07 

2  09 

2  76 

2.  35 

1 22 

1230 

2  74 

3  57 

4  15 

4  32 

4  27 

4.  25 

4  03 

3  53 

3  31 

3  31 

3  18 

3  07 

2  90 

2  75 

2  34 

122 

1300 

2.  70 

3  55 

4.  16 

4.  32 

4.  26 

4.  25 

4.  01 

3.  49 

3  29 

3  29 

3  16 

3  05 

2  88 

2  74 

2.  32 

122 

1330 

2  69 

3.  43 

4  04 

4.  21 

4  16 

4  14 

3  91 

3  39 

3  18 

3  18 

3  05 

2  96 

2.  77 

2  65 

2  21 

122 

1400 

2.  71 

3.  41 

3.  97 

4  14 

4.  09 

4.  07 

3  83 

3  31 

3.  12 

3.  11 

2  98 

2.  88 

2.  70 

2.  57 

2.  14 

122 

1430 

2  69 

3  42 

3  94 

4  11 

4  06 

4.  03 

3  80 

3  29 

3  07 

3  09 

2  96 

2  85 

2.  69 

2.  57 

2  16 

122 

1500 

2.  69 

3  43 

4  04 

4  22 

4.  17 

4.  15 

3.  92 

3  41 

3.  20 

3  21 

3  07 

2  98 

2.  80 

2  71 

2  23 

122 

1530 

2  68 

3  44 

3.  93 

4  08 

4.  05 

4.  02 

3  79 

3  29 

3  07 

3.  07 

2.  95 

2  85 

2.  £>8 

2  55 

2  13 

122 

1600 

2  70 

3.  52 

3.  98 

4  15 

4.  11 

4.  09 

3  86 

3  35 

3  15 

3  14 

3  04 

2  91 

2  75 

2.  64 

2.  16 

122 

1630 

2.  70 

3  32 

4.  02 

4  19 

4.  14 

4.  11 

3  89 

3  38 

3.  17 

3.  17 

3  05 

2  96 

2  77 

2  68 

2  20 

122 

1700 

2  69 

3.  33 

4.  07 

4.  25 

4.  20 

4.  18 

3  95 

3  43 

3  24 

3  24 

3  12 

3  01 

2  85 

2  71 

2  26 

122 

1730 

2  67 

3  31 

4.  01 

4  17 

4.  13 

4.  10 

3  90 

3  42 

3  19 

3.  17 

3  04 

2.  93 

2  80 

2.  68 

2  27 

122 

1800 

2.  73 

3  37 

4  10 

4.  27 

4.  24 

4.  23 

4  03 

3  56 

3  33 

3  32 

3  19 

3  09 

2  96 

2  84 

2  41 

122 

1830 

2  73 

3  36 

4  03 

4  22 

4  20 

4.  20 

4  00 

3  54 

3  30 

3  28 

3  15 

3  05 

2  91 

2  83 

2  38 

122 

1900 

2  69 

3  36 

4  06 

4  23 

4  20 

4  19 

3  99 

3.  52 

3.  29 

3  27 

3  14 

3  04 

2  91 

2.  79 

2  36 

122 

1930 

2.  68 

3  33 

4  07 

4  25 

4  22 

4.  22 

4.  01 

3.  54 

3.  32 

3  28 

3  17 

3  06 

2  91 

2  81 

2  37 

122 

2000 

2.  68 

3  37 

4  OB 

4  26 

4  24 

4  22 

4  03 

3  56 

3  34 

3  31 

3  19 

3  00 

2  92 

2  83 

2  43 

122 

2030 

2  68 

3  35 

4  09 

4  27 

4  25 

4  24 

4  04 

3  56 

3  34 

3  31 

3  21 

3  09 

2  93 

2  86 

2  40 

122 

2100 

2.  74 

3.  57 

4  09 

4  25 

4.  24 

4  22 

4  02 

3  57 

3  34 

3  30 

3  19 

3  07 

2  93 

2  03 

2  43 

122 

2130 

2  67 

3  36 

4  03 

4.  20 

4.  19 

4  17 

3  9B 

3  53 

3  29 

3  26 

3  12 

3  04 

2.  88 

2  81 

2  36 

122 

2200 

2  67 

3.  37 

4  07 

4  24 

4  22 

4  22 

4  03 

3  60 

3  35 

3  31 

3  17 

3.  08 

2  92 

2  85 

2  45 

122 

2230 

2.  68 

3.  63 

4  13 

4  30 

4.  27 

4  27 

4  OB 

3.  66 

3  41 

3  36 

3  23 

3  15 

2  99 

2  90 

2  49 

122 

2300 

2.  68 

3.  61 

4  06 

4.  22 

4.  21 

4  20 

4  03 

3.  64 

3  30 

3.  31 

3  20 

3  10 

2  95 

2  06 

2  44 

122 

2330 

2.  68 

3  60 

4.  04 

4  20 

4.  18 

4.  17 

4  00 

3  62 

3.  34 

3  28 

3  18 

3  07 

2  93 

2  84 

2  45 

123 

0 

2.  68 

3.  37 

4  04 

4  18 

4>  17 

4  16 

3.  99 

3.  62 

3  33 

3.  29 

3  16 

3  04 

2  91 

2  04 

2  49 

123 

30 

2.  69 

3  60 

4  05 

4  21 

4.  19 

4  19 

4  02 

3  62 

3  35 

3  30 

3  18 

3  07 

2  91 

2  85 

2  43 

123 

100 

2  67 

3  60 

4.  03 

4  19 

4.  18 

4.  17 

4  00 

3.  59 

3.  33 

3  28 

3.  16 

3  05 

2  89 

2.  83 

2  40 

123 

130 

2  67 

3.  59 

4  03 

4  17 

4  15 

4.  15 

3.  97 

3  58 

3.  30 

3  27 

3  14 

3  04 

2  87 

2  02 

2  39 

123 

200 

2  69 

3  58 

4  03 

4  18 

4.  15 

4.  15 

3.  97 

3  57 

3  30 

3  26 

3  15 

3.  03 

2.  09 

2.  00 

2  41 

123 

230 

2.  67 

3  35 

4  01 

4.  15 

4.  13 

4.  12 

3  94 

3.  54 

3  29 

3.  24 

3.  14 

3  03 

2  86 

2  79 

2  37 

123 

300 

2  68 

3.  39 

3  93 

4.  06 

4.  05 

4.  04 

3  87 

3  51 

3.  23 

3.  18 

3  05 

2.  95 

2  82 

2  74 

2  38 

123 

330 

2.  65 

3  31 

3  86 

3  99 

3  97 

3.  95 

3  00 

3  46 

3  15 

3  10 

2  99 

2.  87 

2  72 

2.  70 

2  31 

123 

400 

2.  65 

3.  22 

3  81 

3  93 

3.  92 

3.  90 

3.  75 

3.  44 

3.  09 

3  06 

2.  94 

2  82 

2  69 

2.  64 

2  27 

123 

430 

2.  65 

3  27 

3  84 

3  95 

3  93 

3.  90 

3  74 

3.  41 

3  09 

3  03 

2  93 

2  81 

2  67 

2  60 

2.  25 

123 

500 

2  65 

3.  23 

3  79 

3  90 

3.  88 

3.  85 

3  6B 

3.  32 

3  00 

2.  96 

2.  86 

2  74 

2  58 

2  54 

2  17 

123 

530 

2  68 

3  32 

3  85 

3  95 

3.  92 

3  89 

3  71 

3  34 

3.  04 

3.  01 

2  90 

2.  77 

2.  64 

2.  57 

2  21 

123 

600 

2  67 

3  37 

3  90 

4  00 

3  97 

3.  95 

3  78 

3  42 

3  12 

3  09 

2  98 

2  88 

2.  72 

2  66 

2  28 

123 

630 

2  63 

3  36 

3.  88 

3  98 

3.  94 

3.  92 

3  74 

3  37 

3  08 

3.  06 

2  93 

2  82 

2  68 

2  61 

2.  27 

123 

700 

2.  62 

3  32 

3  84 

3  94 

3  89 

3.  85 

3.  66 

3.  24 

2.  98 

2  95 

2  84 

2.  73 

2  56 

2  52 

2  11 

123 

730 

2  63 

3  21 

3  72 

3  80 

3.  75 

3.  70 

3  51 

3  10 

2.  80 

2.  80 

2.  67 

2  53 

2.  40 

2  34 

1  98 

123 

800 

2.  62 

3  18 

3  69 

3.  76 

3  71 

3  66 

□  47 

3  05 

2  76 

2.  74 

2  64 

2  50 

2  33 

2  29 

1  93 

123 

830 

2.  63 

3  14 

3  67 

3.  73 

3  70 

3.  65 

3.  43 

3.  03 

2  74 

2  74 

2  63 

2  50 

2.  33 

2.  26 

1.  87 

123 

946 

2.  64 

2  97 

3  54 

3  61 

3  54 

3  47 

3  23 

2.  82 

2  49 

2  50 

2  39 

2  28 

2  04 

2  03 

1  73 

123 

946 

2  64 

2  97 

3  54 

3.  61 

3.  54 

3  47 

3.  23 

2.  82 

2  49 

2.  50 

2  39 

2  28 

2.  04 

2.  03 

1  73 

123 

1000 

2  65 

3  28 

3.  75 

3.  79 

3.  70 

3  65 

3.  41 

2  97 

2  68 

2  68 

2  58 

2.  44 

2  27 

2  22 

1.  90 

123 

1030 

2  66 

3  54 

4  00 

4  04 

3.  95 

3  90 

3.  68 

3.  30 

3.  02 

2.  99 

2  85 

2  77 

2  60 

2  49 

2  21 

123 

1100 

2  64 

3  63 

4  08 

4.  13 

4  04 

4  00 

3.  78 

3  38 

3.  13 

3.  11 

2  96 

2  87 

2  69 

2  61 

2.  30 

123 

1130 

2  65 

3  56 

4.  07 

4  13 

4.  03 

4.  00 

3  79 

3.  45 

3.  15 

3  14 

3  03 

2  92 

2  74 

2  67 

2  40 

123 

1200 

2.  65 

3.  56 

4  08 

4.  14 

4  04 

4.  OO 

3  79 

3.  47 

3.  15 

3  15 

3  02 

2.  92 

2.  73 

2  65 

2  40 

123 

1230 

2  60 

3.  59 

4  09 

4  14 

4.  03 

4.  00 

3  78 

3.  41 

3  11 

3.  09 

2  90 

2  85 

2  67 

2  61 

2  32 

123 

1300 

2  61 

3  46 

3  91 

3.  94 

3.  84 

3  78 

3.  55 

3.  15 

2  85 

2  86 

2  71 

2  60 

2  42 

2  33 

2  02 

123 

1330 

2  64 

3  33 

3  82 

3  86 

3  77 

3.  71 

3.  45 

3  02 

2  75 

2.  76 

2  66 

2  52 

2  33 

2  23 

l  89 

123 

1400 

2.  66 

3.  22 

3  76 

3  85 

3.  80 

3.  75 

3  53 

3.  14 

2.  87 

2.  87 

2  75 

2  65 

5.  44 

2  30 

Z  04 

123 

1430 

2  69 

3.  19 

3.  73 

3.  64 

3  80 

3.  75 

3  51 

3.  07 

2  86 

2.  87 

2.  74 

2  66 

2  46 

2  37 

1  96 

123 

1500 

2.  64 

3.  19 

3  67 

3  78 

3  71 

3.  66 

3  36 

2  89 

2  70 

2.  69 

2  58 

2  40 

2  28 

2  13 

1  78 

123 

1530 

2  68 

3  18 

3  69 

3  79 

3  73 

3  68 

3  41 

2  92 

2  74 

2  72 

2.  63 

2  49 

2  33 

2  28 

1  79 

123 

1545 

2  59 

3.  07 

3  60 

3  70 

3.  63 

3  58 

3  31 

2  83 

2  65 

2  65 

2  51 

2  42 

2  24 

2  18 

1  71 

12? 

1600 

2.  59 

3  12 

3.  62 

3  70 

3  60 

3  53 

3  25 

2  76 

2.  60 

2  59 

2.  44 

2  33 

2  16 

2  09 

1  65 

123 

1630 

2  64 

3.  21 

3  69 

3  80 

3.  71 

3  64 

3  35 

2  87 

2.  69 

2  67 

2  56 

2.  45 

2  24 

2  13 

1  67 

123 

1700 

2.  71 

3  12 

3  61 

3  74 

3  67 

3  61 

3  33 

2  85 

2  68 

2  63 

2  54 

2  42 

2  22 

2  13 

1  71 

123 

1730 

2  68 

3  32 

3  78 

3.  87 

3  77 

3.  69 

3  39 

2.  85 

2  69 

2  64 

2  55 

2  43 

2  24 

2  12 

1  62 

123 

1800 

2  67 

3.  21 

3  68 

3  81 

3.  73 

3  68 

3  41 

2  92 

2  73 

2  69 

2  61 

2  49 

2  31 

2  17 

l  77 

123 

1830 

2  66 

3.  28 

3  76 

3  89 

3  81 

3.  77 

3  50 

2  98 

2  83 

2  80 

2  68 

2  58 

2  40 

2  28 

1  84 

123 

1900 

2.  66 

3  18 

3  65 

3  80 

3.  75 

3  74 

3  49 

3  01 

2  06 

2  83 

2  73 

2  60 

2  44 

2  32 

1  92 

123 

1930 

2  63 

3.  16 

3  61 

3.  76 

3  70 

3  67 

3  42 

2  93 

2  78 

2  76 

2  68 

2  51 

2  38 

2  27 

1  91 

123 

2000 

2  67 

3  08 

3  31 

3.  66 

3  62 

3.  59 

3  35 

2  88 

2  70 

2  69 

2.  57 

2  45 

2  30 

2  17 

1  00 

123 

2030 

2.  69 

3.  06 

3  52 

3  67 

3  65 

3  61 

3  39 

2  93 

2  75 

2  73 

2  61 

2  50 

2  35 

2  24 

1  91 

123 

2100 

2  68 

3  09 

3  53 

3  73 

3  69 

3  68 

3  47 

3  02 

2  84 

2  82 

2  71 

2  59 

2  43 

2  34 

1  97 

123 

2130 

2  68 

3  18 

3  64 

3  78 

3  75 

3  72 

3  51 

3  04 

2  86 

2  84 

2  73 

2  58 

2  44 

2  37 

2  01 

123 

2200 

2  68 

3  18 

3  63 

3  78 

3  75 

3  73 

3  52 

3  07 

2  88 

2  85 

2  72 

2  62 

2  47 

2  41 

1  97 

123 

2230 

2  69 

3  22 

3  67 

3  82 

3  80 

3  78 

3  57 

3  16 

2  95 

2.  91 

2  80 

2  68 

2  55 

2  47 

2  04 

123 

2300 

2  67 

3  27 

3  73 

3  87 

3  85 

3  83 

3  64 

3  21 

3  00 

2  97 

2  86 

2  75 

2  61 

2  53 

2  11 

123 

2330 

2  65 

3  39 

3  83 

3  94 

3  88 

3  86 

3  64 

3  18 

2  99 

2  95 

2  87 

2  73 

2  57 

2  51 

2  10 

124 

0 

2  62 

3  43 

3  82 

3  92 

3  85 

3  82 

3  60 

3  16 

2  95 

2  93 

2  84 

2  70 

2  52 

2  44 

2  08 

124 

30 

2  63 

3  42 

3  81 

3  91 

3  84 

3  82 

3  60 

3  15 

2  94 

2  94 

2  79 

2  71 

2  51 

2  46 

2  10 

124 

100 

2  62 

3  45 

3  81 

3  88 

3  81 

3  77 

3  55 

3  12 

2  91 

2  B9 

2  75 

2  65 

2  47 

2  43 

2  06 

124 

130 

2  64 

3  44 

3  82 

3  90 

3  84 

3  81 

3  60 

3  17 

?  96 

2  90 

2  79 

2  69 

2  52 

2  45 

2  08 

124 

200 

2  63 

3  38 

3  79 

3  87 

3  81 

3  78 

3  59 

3  17 

2  94 

2  90 

2  78 

2  68 

2  52 

2  45 

2  11 

124 

230 

2  67 

3  19 

3  71 

3  80 

3  77 

3  73 

3  57 

3  19 

2  94 

2  91 

2  79 

2  68 

2  53 

2  49 

2  11 

124 

300 

2  69 

3  14 

3  66 

3  77 

3  74 

3  72 

3  56 

3  22 

?  95 

2  91 

2  80 

2  68 

2  52 

2  48 

2  18 

550 
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SNI  Knollenberg  Log  Data  May79<  range  2 


DAY 

TIME 

CHI 

CH2 

CH3 

CH4 

CH5 

CH6 

CH7 

CHB 

CH9 

CHI  0 

CHI  1 

CH12 

CHI  3 

CHI  4 

CHI  5 

122 

1145 

2 

52 

3. 

47 

3.  60 

3 

43 

2 

95 

2. 

53 

2.  21 

1  92 

1  62 

1.  65 

1  23 

1  29 

0  99 

0  81 

0  39 

122 

1200 

2. 

50 

3 

55 

3  67 

3. 

50 

3. 

00 

2 

54 

2  21 

1  91 

1.  63 

1  49 

1  22 

1  15 

0  95 

0  75 

0  50 

122 

1230 

2. 

53 

3 

54 

3  66 

3. 

50 

3 

01 

2. 

32 

2  18 

1  89 

1.  62 

1  56 

1  33 

1  10 

0  96 

0  73 

0  61 

122 

1300 

2. 

50 

3 

48 

3.  63 

3. 

45 

2. 

93 

2 

46 

2  17 

1  89 

1  62 

1  40 

1  23 

1  06 

0  93 

0  67 

0  33 

122 

1330 

2. 

49 

3. 

37 

3  34 

3 

36 

2. 

89 

2. 

40 

2.  07 

1.  73 

1.  36 

1  31 

1  08 

0  98 

0  85 

0  76 

0  24 

122 

1400 

2. 

49 

3 

28 

3  45 

3 

28 

2. 

79 

2. 

29 

l  99 

1.  72 

1  43 

1.  24 

1  12 

0  94 

0  68 

0  70 

0  35 

122 

1430 

2 

49 

3 

25 

3.  41 

3 

25 

2 

78 

2. 

26 

1  93 

1  67 

1.  33 

1  11 

0  84 

0  68 

0  80 

0  61 

0  63 

122 

1500 

2. 

46 

3 

36 

3.  54 

3 

38 

2. 

91 

2 

39 

2  03 

1  71 

1  46 

1  35 

1  12 

0  93 

0  61 

0  52 

0  39 

122 

1530 

2. 

47 

3. 

26 

3  39 

3 

24 

2. 

79 

2. 

28 

1  97 

1  35 

1  30 

1  20 

0  93 

0  67 

0  38 

0  16 

0  06 

122 

1600 

2. 

48 

3. 

33 

3  47 

3 

31 

2. 

83 

2 

30 

1.  90 

1.  60 

1  43 

1  12 

0  91 

0  35 

0  54 

0  49 

-0  17 

122 

1630 

2. 

49 

3 

36 

3.  51 

3. 

36 

2. 

89 

2 

34 

2.  03 

1  67 

1  43 

1.  24 

1  00 

0.  88 

0  63 

0  31 

0  18 

122 

1700 

2. 

48 

3. 

41 

3.  58 

3 

42 

2. 

93 

2 

43 

2.  06 

1.  74 

1  30 

1.  29 

0  98 

0  78 

0  64 

0  46 

0  20 

122 

1730 

2. 

46 

3 

37 

3.  50 

3 

36 

2. 

91 

2. 

36 

2.  06 

1  73 

1.  53 

1.  28 

1.  03 

0  78 

0  77 

0  42 

0  13 

122 

1800 

2. 

52 

3 

52 

3.  66 

3 

30 

3 

06 

2. 

37 

2  24 

1  88 

1.  70 

1. 34 

1  30 

1  00 

0.  98 

0.  67 

0  66 

122 

1830 

2. 

49 

3 

51 

3.  62 

3 

47 

3 

04 

2 

51 

2  24 

1  89 

1.  39 

1.  33 

1  26 

1.  04 

0  86 

0  76 

0  38 

122 

1900 

2. 

49 

3 

46 

3.  60 

3. 

44 

3 

02 

2. 

31 

2.  19 

1  BO 

1  39 

1.  43 

1  33 

1  00 

0  92 

0  31 

0  31 

122 

1930 

2 

49 

3. 

51 

3.  63 

3 

49 

3 

03 

2. 

33 

2  21 

1.  80 

1  37 

1  41 

1  23 

0.  86 

0  64 

0  61 

0  37 

122 

2000 

2 

49 

3. 

33 

3.  64 

3. 

30 

3. 

07 

2. 

33 

2.  23 

1  94 

1  64 

1.  51 

1. 40 

1.  17 

0  97 

0.  B8 

0  3* 

122 

2030 

2. 

48 

3 

33 

3  66 

3. 

30 

3 

04 

2 

32 

2  21 

1  86 

1  53 

1  56 

1  29 

1.  02 

0  83 

0  76 

0  34 

122 

2100 

2. 

51 

3 

53 

3.  63 

3 

30 

3 

03 

2 

33 

2  19 

1  83 

1  62 

1  32 

1  21 

1  06 

0  83 

0.  76 

0  37 

122 

2130 

2 

47 

3. 

49 

3  60 

3 

44 

3 

00 

2. 

47 

2.  14 

1.  80 

1  60 

1  33 

1  04 

1.  06 

0.  81 

0  72 

0  32 

122 

2200 

2. 

46 

3. 

33 

3.  63 

3 

30 

3. 

07 

2. 

36 

2.  17 

1  87 

1  60 

1.  44 

1  21 

0.  97 

0  90 

0  53 

0  38 

122 

2230 

2. 

48 

3. 

60 

3.  71 

3. 

33 

3. 

14 

2. 

39 

2  26 

1.  90 

1  63 

1  46 

1  33 

1  13 

0  84 

0  66 

0  42 

122 

2300 

2. 

46 

3. 

38 

3.  66 

3 

31 

3 

11 

2 

37 

2  26 

1  87 

1  61 

1  46 

1. 20 

1.  02 

0.  82 

0  71 

0  34 

122 

2330 

2. 

47 

3. 

33 

3.  63 

3 

48 

3 

07 

2 

33 

2  18 

1  88 

1  61 

1.  42 

1.  16 

0.  88 

0  86 

0  39 

0  31 

123 

0 

2. 

47 

3. 

34 

3.  61 

3. 

47 

3. 

06 

2. 

32 

2.  18 

1  81 

1  54 

1  34 

1  03 

0  84 

0  76 

0.  47 

0  33 

123 

30 

2. 

46 

3. 

56 

3.  64 

3 

49 

3. 

08 

2. 

36 

2  16 

1.  84 

1.  35 

1  38 

1  13 

0  79 

0  39 

0.  41 

0  31 

123 

100 

2. 

47 

3. 

33 

3.  60 

3. 

47 

3 

04 

2. 

31 

2  13 

1  69 

1  48 

1. 29 

0  97 

0  77 

0  76 

0.  57 

0  12 

123 

130 

2. 

47 

3. 

50 

3.  39 

3. 

43 

3. 

02 

2. 

48 

2.  13 

1  73 

1  44 

1  33 

1.  07 

0.  81 

0  50 

0  22 

0  OO 

123 

200 

2. 

48 

3. 

31 

3.  60 

3 

43 

3 

02 

2 

49 

2.  16 

1  74 

1.  44 

1  23 

1.  02 

O  64 

0  52 

0  33 

-0  03 

123 

230 

2. 

46 

3. 

46 

3.  37 

3. 

43 

3 

01 

2 

47 

2  16 

1  73 

1  31 

1  24 

0  87 

0  90 

0  52 

0  38 

-0  03 

123 

300 

2. 

45 

3 

39 

3  49 

3 

37 

2. 

97 

2 

43 

2  10 

1.  69 

1  39 

1  20 

1.  10 

O  38 

0  62 

0.  23 

0  20 

123 

330 

2. 

43 

3. 

31 

3.  41 

3. 

2B 

2. 

89 

2. 

33 

2.  03 

1  36 

1  37 

1  13 

0  76 

0  64 

0  32 

-0  11 

-0  10 

123 

400 

2. 

42 

3. 

24 

3  33 

3. 

23 

2. 

85 

2. 

30 

1  93 

1  31 

1  30 

1.04 

0  73 

0  63 

0  20 

-0  04 

0  04 

123 

430 

2. 

44 

3 

23 

3  33 

3. 

21 

2. 

83 

2. 

26 

1  83 

1  43 

1  16 

O  91 

O  43 

0  11 

0  17 

-0  31 

-0.  49 

123 

500 

2 

41 

3 

13 

3  26 

3. 

14 

2. 

74 

2. 

13 

1  82 

1  30 

1  11 

0  79 

0  47 

0  38 

-0  14 

-0  37 

-0  37 

123 

530 

2. 

45 

3. 

19 

3.  31 

3. 

IB 

2. 

78 

2. 

18 

1  87 

1.  43 

1  22 

0  73 

0  49 

0  30 

O  13 

-0.  26 

-0  09 

123 

600 

2. 

44 

3 

27 

3.  39 

3 

26 

2. 

87 

2. 

37 

2  07 

1  63 

1  33 

1  09 

0  73 

O  34 

O  38 

0  03 

-0  08 

123 

630 

2. 

46 

3. 

20 

3.  34 

3. 

22 

2. 

04 

2. 

30 

1  96 

1  63 

1  24 

1  11 

0  91 

O  45 

0  24 

-0  47 

-0  08 

123 

700 

2. 

42 

3. 

10 

3.  24 

3. 

11 

2. 

70 

2. 

17 

1.  79 

1  31 

O  98 

0  90 

0  31 

-O  32 

-0  11 

-0  15 

-9  00 

123 

730 

2 

41 

2. 

92 

3  08 

2. 

93 

2. 

53 

1. 

98 

l  39 

1.  12 

0  03 

0  39 

0  33 

-O  04 

-0  57 

-0  30 

-9  00 

123 

800 

2 

41 

2. 

83 

3.  02 

2. 

89 

2. 

48 

1. 

89 

1  60 

1  21 

0  79 

0.  66 

0  48 

0  22 

0  22 

-1  22 

-9  00 

123 

830 

2. 

41 

2 

81 

2.  99 

2. 

86 

2. 

46 

1. 

84 

1  33 

1.  16 

0  68 

0  38 

0  08 

0  15 

-0  66 

-0  39 

-9  OO 

123 

946 

2. 

46 

2. 

37 

2.  77 

2. 

61 

2. 

22 

1. 

74 

1.  38 

1  02 

O  71 

0  48 

0  41 

-9  00 

-9  00 

-9  00 

-0  37 

123 

946 

2. 

46 

2. 

37 

2.  77 

2. 

61 

2. 

22 

1. 

74 

1.  38 

1.  02 

0  71 

0.  48 

0  41 

-9  00 

-9  00 

-9  00 

-0  37 

123 

lOOO 

2. 

46 

2. 

77 

2.  98 

2. 

83 

2. 

46 

1. 

94 

1  62 

1.  30 

0  94 

0  83 

O  33 

-0  17 

-0  34 

-0  04 

“1  3? 

123 

1030 

2. 

48 

3. 

12 

3.  31 

3. 

17 

2. 

76 

2. 

23 

1.  91 

1.  37 

1.  13 

0  86 

0  55 

0  24 

0  23 

-1  15 

-9  00 

123 

1100 

2. 

49 

3. 

26 

3.  41 

3. 

28 

2. 

90 

2 

48 

2.  18 

1.  81 

1.  42 

1.  23 

0.  82 

0  03 

0  09 

-0  08 

-0  35 

123 

1130 

2. 

4fv 

3. 

23 

3.  44 

3 

30 

2. 

96 

2. 

33 

2.  24 

1.  81 

1.  44 

1.  21 

0  B7 

0  37 

-0  19 

-0  21 

-0  07 

123 

1200 

2. 

47 

3. 

23 

3  44 

3. 

30 

2. 

93 

2. 

47 

2.  14 

1.  70 

1  34 

1  02 

0  72 

0  49 

0  03 

-0  32 

-0  39 

123 

1230 

2. 

45 

3. 

26 

3.  41 

3. 

23 

2. 

86 

2. 

32 

1.  93 

1.  42 

1.  14 

0  61 

0  36 

0  43 

0  17 

-0  24 

-0  07 

123 

1300 

2. 

42 

2. 

93 

3.  12 

2. 

97 

2. 

38 

2. 

02 

1.  63 

1.  27 

0.  90 

0.  64 

0  48 

-0  29 

0  09 

-0  13 

- 1  22 

123 

1330 

2. 

45 

2. 

83 

3.  04 

2. 

90 

2. 

48 

1 

84 

1.  42 

1.  03 

0.  73 

0.  33 

0  24 

-0  34 

-0.  47 

-O  52 

-O  60 

123 

1400 

2. 

46 

2. 

92 

3.  16 

3. 

04 

2. 

60 

2. 

06 

1.  66 

2.  20 

0.  74 

0.  62 

0.  34 

-O  13 

-0  29 

-0  37 

oo 

123 

1430 

2. 

48 

2. 

86 

3.  14 

3 

01 

2. 

37 

2. 

00 

1.  60 

1  24 

0  B6 

0.  66 

0.  01 

O  42 

-1  40 

-1  70 

-0  34 

123 

1500 

2. 

43 

2. 

68 

2.  97 

2. 

83 

2. 

39 

1. 

78 

1.  36 

1.  03 

0  64 

0  43 

-0.  27 

0  17 

-0  29 

-0  60 

~0  34 

123 

1530 

2 

46 

2 

73 

2.  99 

2 

88 

2. 

42 

1. 

82 

1.  34 

1.  07 

0.  84 

0.  33 

0  37 

-0  70 

-O  23 

-1  32 

~1  40 

123 

1545 

2 

41 

2 

61 

2.  89 

2. 

77 

2. 

29 

1 

77 

1  40 

0  93 

0.  69 

0.  23 

0  23 

-0.  03 

-9  00 

0  13 

~0  33 

123 

1600 

2. 

45 

2. 

48 

2  82 

2. 

70 

2. 

23 

1. 

36 

1.  35 

1.  01 

0.  61 

0  41 

0  23 

-0.  14 

-0  05 

-0  51 

-0  60 

123 

1630 

2. 

45 

2. 

65 

2.  94 

2. 

81 

2. 

32 

1. 

72 

1.  40 

1  03 

0.  37 

0.  41 

0  24 

-0  10 

-0  49 

-1  32 

-1  70 

123 

1700 

2. 

51 

2. 

61 

2.  87 

2. 

76 

2 

30 

1. 

69 

1.  27 

0.  98 

0  32 

0.  57 

-0  20 

-0  03 

-0  23 

-9  00 

-0  53 

123 

1730 

2. 

48 

2. 

71 

2.  90 

2. 

77 

2. 

28 

1. 

72 

1  24 

0  79 

0.  40 

0  46 

-0  04 

—0.  03 

-0  51 

-0.  37 

-1  70 

123 

1800 

2. 

49 

2. 

77 

2.  96 

2. 

88 

2. 

41 

1. 

81 

1  34 

1  11 

0  78 

0.  61 

0  19 

0  10 

0  10 

-0  19 

-0  3? 

123 

1830 

2. 

49 

2. 

83 

3.  06 

2. 

92 

2. 

46 

1. 

94 

1.  61 

1  23 

0  99 

0.  46 

0  33 

0  36 

-1  oo 

-0  46 

-0  48 

123 

1900 

2. 

49 

2 

88 

3.  09 

2. 

97 

2. 

30 

2. 

OO 

1  73 

1  33 

1. 03 

0  92 

0  34 

0  33 

-0  03 

0  29 

-0  46 

123 

1930 

2. 

48 

2. 

BO 

3.  04 

2. 

91 

2. 

46 

1 

93 

1.  63 

1.  28 

0.  97 

0  81 

0  64 

0  38 

0  22 

-0  09 

-1  70 

123 

2000 

2. 

48 

2. 

68 

2.  93 

2. 

86 

2. 

49 

1 

90 

1.  63 

1  22 

0  94 

0  73 

0  33 

0  41 

0  29 

-0  32 

-9  00 

123 

2030 

2. 

51 

2. 

72 

2.  98 

2. 

88 

2. 

48 

1 

96 

1  71 

1  32 

1  04 

0.  76 

0  66 

0  26 

0  11 

-1  70 

0  09 

123 

2100 

2. 

50 

2. 

84 

3  08 

2. 

98 

2. 

36 

2. 

08 

1  84 

1.  4B 

1  20 

1  09 

0  34 

0  39 

0  22 

0  39 

0  00 

123 

2130 

2. 

50 

2. 

89 

3.  09 

2. 

97 

2. 

33 

2. 

03 

1.  77 

1  36 

1  08 

0  73 

0  47 

0  37 

0  15 

-0  34 

-0  01 

123 

2200 

2. 

48 

2. 

89 

3.  11 

2. 

98 

2. 

33 

2. 

10 

1  78 

1.  40 

1  07 

0  90 

0  61 

0  31 

0  30 

-0  02 

-0  01 

123 

2230 

2. 

49 

2. 

97 

3.  17 

3 

03 

2. 

63 

2. 

16 

1.  81 

1  32 

1  30 

0  97 

0  83 

0  66 

0  49 

0  1  1 

-0  09 

123 

2300 

2. 

50 

3. 

03 

3  23 

3 

13 

2. 

73 

2. 

23 

1.  92 

1.  60 

1.  36 

1  25 

0  93 

0  03 

0  29 

0  26 

0  07 

123 

2330 

2. 

48 

3. 

03 

3  23 

3 

10 

2. 

66 

2. 

20 

1  81 

1.  43 

1  14 

0  87 

0  73 

0  33 

0  27 

0  24 

-1  OO 

124 

0 

2. 

48 

2 

99 

3  20 

3. 

06 

2. 

67 

2. 

16 

1  83 

1. 49 

1  10 

1  10 

0  73 

0  44 

0  58 

0  27 

0  23 

124 

30 

2. 

47 

2 

96 

3  17 

3. 

04 

2. 

66 

2. 

14 

1.  S3 

1  43 

1  18 

0  87 

0  62 

0  36 

-0  01 

-0  13 

-0  83 

124 

100 

2. 

46 

2 

91 

3  13 

3 

01 

2 

61 

2. 

13 

1  74 

1  46 

1  17 

0  85 

0  36 

0  32 

0  13 

0  03 

-9  00 

124 

130 

2. 

48 

2 

98 

3  17 

3 

03 

2 

67 

2. 

13 

1  83 

1,  47 

1  17 

0  92 

0  33 

0  23 

0  36 

>0  07 

-9  00 

124 

200 

2. 

44 

3 

00 

3  17 

3 

04 

2 

68 

2 

20 

1  83 

1.  43 

1  17 

1  00 

0  83 

0  38 

0  14 

-0  23 

0  00 

124 

230 

2. 

47 

2 

98 

3  17 

3 

03 

2 

66 

2 

17 

1  88 

1.  42 

1  10 

0  94 

0  81 

0  46 

0  40 

-O  OB 

0  03 

124 

300 

2. 

54 

2. 

97 

3  13 

3 

03 

2 

69 

2 

20 

1  89 

1  46 

1  27 

0  96 

0  86 

0  37 

0  49 

0  00 

-0  26 

551 


T  BLANC 


SNl  Knollenberg  Log 


DAY 

TIME 

CHI 

CH2 

CH3 

CH4 

CH5 

CH6 

CH7 

124 

330 

2.  67 

3  21 

3.  73 

3  86 

3.  82 

3  80 

3  63 

124 

400 

2  60 

3  14 

3.  66 

3  76 

3.  72 

3  69 

3.  53 

124 

430 

2  54 

3  13 

3.  62 

3.  67 

3.  61 

3.  56 

3.  36 

124 

500 

2  47 

3  20 

3  59 

3.  56 

3  43 

3  30 

3.  07 

124 

530 

2.  47 

3  04 

3  46 

3.  47 

3  36 

3.  21 

3  02 

124 

600 

2.  35 

3  03 

3  37 

3-  31 

3.  18 

3.  00 

2  76 

124 

630 

2.  13 

2  86 

3  10 

3.  05 

2  93 

2.  74 

2  52 

124 

700 

2  45 

2  56 

2.  34 

1  79 

1.  49 

1  39 

1  25 

124 

730 

1  43 

2  73 

2.  49 

1  84 

1.  48 

1  37 

1  25 

124 

800 

1.  28 

1  77 

1  50 

1.  15 

0  90 

0  68 

—9  00 

124 

830 

1  24 

1.  69 

1.  50 

1  13 

0  89 

0  61 

0  30 

124 

900 

1  93 

2  90 

2  97 

2  87 

2  71 

2  48 

2  23 

124 

930 

1  95 

3  00 

2.  99 

2.  88 

2  71 

2.  46 

2  20 

124 

1000 

2  05 

3.  24 

3  38 

3.  28 

3.  09 

2  04 

2  56 

124 

1030 

2  14 

3  30 

3.  37 

3.  30 

3.  15 

2.  90 

2  65 

124 

1  100 

2  41 

3  59 

3.  97 

3  89 

3  68 

3  42 

3  11 

124 

1  130 

2  64 

3  83 

4  27 

4  21 

4  02 

3  80 

3  51 

127 

1309 

2.  64 

3  47 

4  10 

4  26 

4.  20 

4  20 

3.  96 

127 

1330 

2.  68 

3  37 

4.  02 

4  19 

4  14 

4  13 

3  91 

127 

1400 

2  64 

3  27 

3  91 

4  10 

4  04 

4  04 

3  78 

127 

1430 

2  69 

3.  30 

3  94 

4  11 

4.  06 

4  05 

3  82 

127 

1500 

2  67 

3  45 

4  04 

4  18 

4  12 

4  12 

3  85 

127 

1530 

2  66 

3  38 

4  00 

4  18 

4  11 

4  09 

3  82 

127 

1600 

2  68 

3.  33 

3  97 

4  15 

4  10 

4  09 

3  84 

127 

1630 

2  66 

3.  35 

3  96 

4  13 

4  06 

4  05 

3  76 

127 

1700 

2  64 

3  36 

3  98 

4.  15 

4  09 

4  08 

3  04 

127 

1730 

2  64 

3  27 

3  88 

4  08 

4  04 

4  03 

3  81 

127 

1800 

2  66 

3  22 

3  84 

4  03 

4.  00 

3.  98 

3  76 

127 

1830 

2.  67 

3  14 

3  73 

3  92 

3  87 

3  86 

3.  59 

127 

1900 

2  66 

3  09 

3  70 

3  89 

3  84 

3  83 

3  57 

127 

1930 

2  68 

3  15 

3  73 

3  92 

3  87 

3.  86 

3  61 

127 

2000 

2  66 

3  22 

3  81 

4  00 

3  94 

3  94 

3  67 

127 

2030 

2  66 

3  25 

3  85 

4  03 

3  97 

3  97 

3.  70 

127 

2100 

2  66 

3  28 

3  88 

4  07 

4  01 

4  00 

3.  73 

127 

2130 

2  68 

3  29 

3  89 

4  08 

4  04 

4.  02 

3.  75 

127 

2200 

2  66 

3  34 

3  96 

4  13 

4  07 

4  07 

3.  75 

127 

2230 

2  69 

3  30 

3  90 

4  11 

4  06 

4  04 

3.  75 

127 

2300 

2  64 

3  30 

3  91 

4  09 

4  04 

4  02 

3  73 

127 

2330 

2  65 

3  26 

3  86 

4  06 

4  01 

4  00 

3.  72 

128 

0 

2  65 

3  28 

3  84 

4  04 

4  00 

3  98 

3  72 

128 

30 

2  63 

3  27 

3  81 

4  OO 

3  96 

3  95 

3  67 

128 

100 

2  t  ' 

3  24 

3  82 

4  02 

3  98 

3  96 

3  66 

128 

130 

2  65 

3  20 

3  81 

4  02 

3  97 

3  95 

3  66 

128 

200 

2  62 

3  15 

3  73 

3  93 

3  88 

3  86 

3  54 

128 

230 

2  64 

3  16 

3  65 

3  83 

3  79 

3.  77 

3.  50 

J  28 

300 

2  62 

3  14 

3  62 

3  81 

3  77 

3  75 

3  47 

128 

330 

2  65 

3  13 

3  60 

3  79 

3  74 

3  72 

3  47 

128 

400 

2  64 

3  10 

3  56 

3  73 

3  70 

3  67 

3  42 

128 

430 

2  66 

3  05 

3  55 

3  71 

3  68 

3  65 

3  43 

128 

500 

2  66 

3  06 

3  53 

3  71 

3  66 

3  63 

3  37 

128 

530 

2  66 

2  99 

3  49 

3  68 

3  62 

3  60 

3  28 

128 

600 

2  72 

2  97 

3  46 

3  64 

3  59 

3  56 

3  24 

128 

630 

2  66 

3  07 

3  53 

3  70 

3  68 

3  65 

3.  41 

128 

700 

2  67 

2  91 

3  41 

3  57 

3  54 

3  50 

3  25 

128 

730 

2  67 

3  04 

3  56 

3  75 

3  70 

3  68 

3  40 

128 

800 

2  66 

3  05 

3  57 

3  76 

3  72 

3  70 

3  41 

128 

830 

2  68 

3  04 

3  67 

3  86 

3  78 

3  76 

3  41 

128 

900 

2  65 

3  16 

3  79 

3  96 

3  86 

3  84 

3  47 

128 

930 

2  66 

3  17 

3  QO 

3  97 

3  88 

3  86 

3  47 

128 

1000 

2  69 

3  22 

3  88 

4  04 

3  96 

3  93 

3  57 

128 

1030 

2  68 

3  40 

4  00 

4  14 

4  04 

4  02 

3  62 

128 

1  100 

2  83 

3  54 

4  1  1 

4  23 

4  13 

4  10 

3  67 

128 

1130 

2  72 

3  56 

4  10 

4  22 

4  10 

4  09 

3  65 

128 

1200 

2  72 

3  73 

4  24 

4  35 

4  23 

4  23 

3  79 

128 

1230 

2  70 

3  83 

4  32 

4  42 

4  29 

4  29 

3  83 

12B 

1300 

2  57 

3  78 

4  28 

4  33 

4  23 

4  22 

3  76 

128 

1330 

2  71 

3  97 

4  46 

4  52 

4  42 

4  42 

3  94 

128 

1400 

2  81 

3  95 

4  44 

4  21 

4  38 

4  38 

3  88 

128 

1430 

2  72 

3  99 

4  48 

4  18 

4  44 

4  43 

3  95 

128 

1500 

2  74 

4  05 

4  51 

3  68 

4  50 

4  51 

4  07 

128 

1530 

2  69 

4  11 

4  35 

3  92 

4  53 

4  55 

4  07 

128 

1600 

2  70 

4  12 

4  27 

3  98 

4  51 

4  47 

4  09 

128 

1630 

2  73 

4  11 

4  29 

3  95 

4  56 

4  51 

4  1? 

128 

1647 

2  73 

4  14 

3  02 

4  02 

4  50 

4  44 

4  17 

128 

1700 

2  85 

4  12 

3  70 

4  03 

4  49 

4  03 

4  13 

128 

1730 

2  71 

4  18 

3  67 

4  22 

3  9fc 

3  69 

4  21 

128 

1802 

2  72 

4  19 

3  80 

4  25 

3  52 

3  88 

4  26 

128 

1831 

2  69 

4  13 

3  75 

4  22 

3  67 

3  89 

4  27 

128 

1900 

2  73 

4  16 

3  70 

4  21 

3  52 

3  87 

4  27 

130 

746 

2  40 

2  14 

2  87 

3  12 

3  14 

3  05 

2  90 

130 

BOO 

2  41 

2  13 

2  90 

3  16 

3  18 

3  00 

2  95 

Data 

May 79, 

range  4 

CH8 

CH9 

CHIO 

CHI  l 

CHI  2 

CH  l  3 

CHI  4 

CHI  5 

3  29 

3  04 

3  00 

2  89 

2  76 

2  61 

2  56 

2  23 

3  21 

2  92 

2  89 

2  76 

2  64 

2  50 

2  44 

2  11 

3  01 

2  74 

2  72 

2  57 

2  46 

2  33 

2  27 

1  93 

2  67 

2  39 

2  35 

2  22 

2  10 

1  95 

1  90 

1  57 

2  63 

2  33 

2  31 

2  18 

2  04 

1  80 

1  88 

1  53 

2  37 

2  07 

2  03 

1  89 

1  76 

1  63 

1  54 

1  31 

2  09 

1  80 

1  74 

1  65 

1  55 

1  37 

1  27 

0  99 

0  84 

0  59 

0  56 

0  48 
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2. 

50 

2. 

61 

2. 

91 

2. 

86 

2.  34 

1  81 

1.  55 

1  06 

0.  79 

0.  52 

0  31 

0  39 

0  09 

0  09 

0  21 

128 

600 

2 

51 

2. 

47 

2 

87 

2. 

80 

2.  30 

1.  73 

1  49 

1.  15 

0  94 

0  46 

0  31 

0  37 

0  39 

0  31 

-0  19 

128 

630 

2. 

48 

2. 

69 

3 

00 

2. 

93 

2.  48 

1  84 

1.  55 

1  20 

0  98 

0  57 

0  61 

0  35 

0  52 

0  27 

0  17 

128 

700 

2 

50 

2. 

51 

2. 

82 

2. 

79 

2.  33 

1  63 

1.  41 

1  07 

0  77 

0  49 

0  63 

0  16 

-0  40 

-0  40 

-0  40 

128 

730 

2. 

50 

2. 

73 

3. 

05 

2. 

94 

2.  42 

1.  78 

1  37 

0.  94 

0  72 

0  34 

-0  06 

0  12 

0  42 

-0  36 

-0  36 

128 

800 

2. 

50 

2. 

73 

3. 

04 

2. 

96 

2  44 

1  81 

1  51 

1  06 

1  05 

0  76 

0  65 

0  20 

-9  00 

-0  33 

-0  43 

128 

830 

2. 

54 

2 

78 

3 

11 

3. 

02 

2.  45 

1  89 

1  70 

1.  23 

1  04 

0  94 

0  76 

0  19 

0  32 

0  19 

0  01 

128 

900 

2. 

53 

2 

89 

3. 

21 

3. 

10 

2.  58 

2  09 

1.  78 

1.  39 

1  31 

1  07 

1  09 

0  68 

0  44 

0  42 

0  01 

128 

930 

2. 

54 

2. 

88 

3. 

22 

3 

10 

2.  54 

2  11 

1.  87 

1.  52 

1  29 

1  02 

0  95 

1  00 

0  59 

0  35 

0  35 

128 

1000 

2 

56 

2 

99 

3. 

31 

3. 

21 

2.  69 

2  26 

1  99 

1  58 

1.  35 

1  30 

1  10 

1  03 

1  03 

0  66 

—9  00 

128 

1030 

2. 

55 

3. 

07 

3 

40 

3 

29 

2.  75 

2.  30 

2  09 

1.  71 

1  41 

1  26 

1  25 

1  13 

0  96 

0  74 

0  26 

128 

1100 

g 

SB 

3. 

12 

3 

48 

3. 

36 

2.  80 

2  30 

2  12 

1  81 

1  43 

1  33 

1.  12 

1  20 

1  06 

0.  06 

0  91 

128 

1130 

2. 

58 

3. 

08 

3 

45 

3. 

34 

2  81 

2  44 

2  23 

I  90 

1  64 

1  61 

1. 37 

1  36 

1  26 

0  94 

0  73 

128 

1200 

2. 

61 

3 

27 

3. 

61 

3. 

50 

2.  97 

2  60 

2  42 

2  13 

1.  84 

1  70 

1  56 

1  46 

1  45 

1  41 

0  70 

128 

1230 

2. 

61 

3 

30 

3 

64 

3 

54 

2.  97 

2.  62 

2  41 

2  21 

1  90 

1  75 

1.  72 

1  59 

1  53 

1  05 

1  17 

128 

1300 

2. 

47 

3 

24 

3. 

58 

3. 

49 

2.  92 

2  57 

2.  40 

2  10 

1  85 

1  80 

1  58 

1  59 

1  47 

1  26 

0  94 

128 

1330 

2. 

61 

3 

42 

3. 

76 

3 

67 

3.  08 

2.  71 

2.  51 

2  37 

2  02 

1  96 

1  76 

1  67 

1  77 

1  51 

\  24 

128 

1400 

2. 

62 

3. 

43 

3. 

77 

3 

67 

3.  11 

2  78 

2  56 

2  40 

2  14 

1  90 

1  83 

1  01 

1  62 

1  58 

1  23 

128 

1430 

2. 

80 

3 

40 

3 

75 

3. 

66 

3  09 

2  73 

2  57 

2  34 

2  08 

1  92 

1  87 

1  65 

1  66 

1  47 

1  35 

128 

1500 

2. 

64 

3 

54 

3. 

88 

3. 

78 

3.  26 

2.  86 

2  68 

2  47 

2  16 

2  09 

1  98 

l  91 

1  03 

1  59 

1  54 

128 

1530 

2. 

62 

3 

56 

3 

89 

3. 

79 

3  23 

2  84 

2  69 

2  54 

2  24 

2  09 

1  90 

1  94 

1  95 

1  73 

1  38 

128 

1600 

2. 

58 

3 

SB 

3. 

90 

3 

81 

3.  29 

2  87 

2  72 

2  57 

2  26 

2  17 

2  OO 

1  86 

1  93 

1  67 

1  55 

128 

1630 

2. 

61 

3 

59 

3 

90 

3 

80 

3.  28 

2  90 

2  70 

2  48 

2  24 

2  03 

1  89 

1  88 

1  93 

1  54 

1  49 

128 

1647 

2 

59 

3. 

5B 

3. 

91 

3. 

81 

3  29 

2  91 

2  77 

2  61 

2  28 

2  16 

1  97 

1  90 

I  93 

1  72 

I  50 

128 

1700 

2. 

59 

3. 

62 

3. 

91 

3 

B2 

3  30 

2  88 

2  74 

2  55 

2  30 

2  13 

1  90 

l  80 

1  85 

1  74 

1  34 

128 

1730 

2. 

60 

3 

68 

3. 

96 

3. 

87 

3  33 

2  94 

2  76 

2  59 

2  35 

2  1  1 

1  99 

1  92 

1  92 

1  76 

1  56 

128 

1802 

2 

60 

3 

69 

3 

99 

3 

90 

3  37 

2  97 

2  78 

2  60 

2  31 

2  14 

1  91 

1  86 

1  80 

1  76 

1  55 

128 

1831 

2. 

57 

3 

68 

3. 

96 

3 

89 

3  38 

2  97 

2  80 

2  57 

2  35 

2  17 

2  01 

1  98 

2  06 

1  75 

1  37 

128 

1900 

2. 

63 

3. 

69 

3. 

97 

3. 

89 

3  37 

2  94 

2  83 

2  56 

2  36 

2  10 

1  96 

1  97 

1  O'* 

1  72 

1  53 

130 

746 

2. 

23 

2. 

20 

2 

51 

2. 

32 

1  97 

1  34 

0  98 

0  56 

0  32 

-0  42 

-0  42 

-0  7? 

-•7  00 

-0  72 

-9  00 

130 

BOO 

2 

23 

2 

21 

2 

52 

2. 

38 

2  00 

1  37 

0  99 

0  51 

0  01 

-0  10 

-0  47 

-1  30 

-1  30 

-9  OC 

-9  00 
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5.  Wave  Period  and  Wave  Height  Observations 

One  hundred  and  seventy-one  wave  period  and  wave  height  observations  made  IS. 6  km  upwind 
of  the  micrometeorological  observations  in  water  approximately  100  m  deep  are  presented  in  tabular 
form.  The  values  presented  are  based  upon  measurements  averaged  by  eye  over  a  3  min  period.  They 
were  recorded  in  increments  of  1  sec  for  wave  period  and  0.5  m  for  wave  height.  The  observations 
were  made  by  the  Geophysics  Division,  Pacific  Missile  Test  Center,  Point  Mugu,  California,  with  a 
Datawell  "Waverider"  buoy  model  6900.  The  data  are  presented  courtesy  of  deViolini  (1980). 
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Day 

Approximate 
Time  (PST) 

Av.  Wave 
Period  (sec) 

Av.  Wave 
Height  (meters) 

1  May 

12:00 

8 

0.5 

13:00 

7 

0.5 

14:00 

9 

0.5 

15:00 

7 

1.5 

16:00 

7 

2.0 

17:00 

6 

2.0 

18:00 

6 

2.0 

19:00 

7 

2.0 

20:00 

7 

2.0 

21:00 

7 

2.0 

22:00 

7 

2.0 

23:00 

8 

2.0 

2  May 

00:00 

7 

2.0 

01:00 

6 

2.5 

02:00 

6 

2.5 

03:00 

7 

2.0 

04:00 

7 

2.0 

05:00 

7 

2.0 

06:00 

7 

2.0 

07:00 

8 

2.0 

08:00 

8 

2.0 

09:00 

7 

2.0 

10:00 

8 

2.0 

11:00 

8 

2.0 

12:00 

8 

2.0 

13.00 

8 

2.0 

14:00 

8 

2.0 

15:00 

8 

2.0 

16:00 

8 

2.0 

17:00 

9 

1.5 

18:00 

7 

2.0 

19:00 

6 

2.0 

20.00 

6 

2.0 

21:00 

8 

2.0 

22:00 

6 

2.0 

23:00 

8 

2.0 

3  May 

00.00 

8 

2.0 

01:00 

8 

2.0 

02:00 

7 

2.0 

03:00 

7 

2.0 

04:00 

8 

1.5 

05:00 

8 

1.5 

06:00 

8 

1.5 

07:00 

9 

1.0 

08:00 

10 

1.0 

09:00 

11 

1.0 

10:00 

11 

1.0 

11:00 

II 

1.0 

12:00 

10 

1.0 

13:00 

10 

1.0 

14:00 

10 

1.0 

15:00 

10 

1.0 

16:00 

11 

1.5 

17:00 

13 

1.0 

18:00 

9 

1.5 

19:00 

II 

1.5 

20:00 

11 

1.5 

21:00 

12 

1.5 

Day 

Approximate 
Time  (PST) 

Av.  Wave 
Period  (sec) 

Av.  Wave 
Height  (meters) 

22:00 

11 

1.5 

23:00 

12 

1.5 

4  May 

00:00 

12 

1.0 

01:00 

13 

1.0 

02:00 

11 

1.0 

03:00 

14 

1.5 

04:00 

11 

1.5 

05:00 

14 

1.0 

06:00 

13 

1.0 

07:00 

13 

1.0 

08:00 

13 

1.0 

09:00 

12 

1.0 

10:00 

12 

1.5 

11:00 

12 

1.5 

12:00 

12 

1.5 

13:00 

11 

1.5 

14:00 

11 

1.5 

15:00 

11 

1.5 

16:00 

8 

1.5 

17:00 

12 

1.5 

18:00 

9 

1.5 

19:00 

13 

1.0 

20:00 

11 

1.5 

21:00 

13 

1.5 

22:00 

12 

1.0 

23:00 

12 

1.5 

5  May 

00:00 

14 

1.0 

01:00 

13 

1.0 

02:00 

13 

1.0 

03:00 

15 

1.0 

04:00 

20 

1.0 

05:00 

11 

1.5 

06:00 

7 

1.0 

07:00 

6 

1.5 

08:00 

5 

2.0 

09:00 

9 

2.0 

10:00 

8 

2.0 

11:00 

7 

3.0 

12:00 

7 

2.0 

13:00 

7 

1.5 

14:00 

8 

2.0 

15:00 

6 

2.0 

16:00 

8 

1.5 

17:00 

8 

1.5 

18:00 

8 

1.5 

7  May 

06:00 

9 

2.0 

07:00 

10 

2.0 

08:00 

12 

1.5 

09:00 

9 

2.0 

10:00 

10 

20 

11:00 

10 

20 

12:00 

10 

2.0 

13:00 

8 

15 

14:00 

9 

20 

15:00 

9 

2.0 

16:00 

12 

2.0 

17:00 

11 

2  5 
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Day 

Approximate 
Time  (PST) 

Av.  Wave 
Period  (sec) 

Av.  Wave 

Height  (meters) 

Day 

Approximate 
Time  (PST) 

Av.  Wave 
Period  (sec) 

Av.  Wave 
Height  (meters) 

18:00 

11 

2.5 

9  May 

00:00 

9 

3.0 

19:00 

11 

2.0 

01:00 

8 

2.5 

20:00 

11 

2.0 

02:00 

8 

2.5 

21:00 

11 

2.0 

03:00 

8 

2.5 

22:00 

11 

2.0 

04:00 

9 

2.5 

23:00 

11 

2.0 

05:00 

8 

3.0 

06:0G 

9 

4.0 

8  May 

00:00 

11 

2.0 

07:00 

9 

4.0 

01:00 

10 

2.0 

08:00 

9 

4.0 

02:00 

10 

2.0 

09:00 

9 

3.5 

03:00 

10 

2.0 

10:00 

9 

3.5 

04:00 

9 

2.0 

11:00 

9 

3.5 

05:00 

10 

2.0 

12:00 

— 

— 

06:00 

9 

2.0 

13:00 

_ 

— 

07:00 

10 

1.5 

14:00 

_ 

— 

08:00 

12 

2.0 

15:00 

11 

2.5 

09:00 

10 

1.5 

16:00 

_ 

— 

10:00 

11 

2.0 

17:00 

— 

— 

11:00 

9 

2.0 

18:00 

— 

— 

12:00 

9 

2.0 

19:00 

6 

2.0 

13:00 

9 

2.0 

20:00 

8 

2.0 

14:00 

8 

2.0 

21:00 

8 

2.0 

15:00 

8 

2.0 

22:00 

7 

2.5 

16:00 

8 

2.0 

23:00 

8 

2.0 

17:00 

8 

3.0 

18:00 

8 

2.5 

10  May 

00:00 

9 

3.0 

19:00 

8 

2.5 

01:00 

8 

2.0 

20:00 

8 

3.5 

02:00 

8 

2.0 

21:00 

8 

2.5 

03:00 

8 

2.0 

22:00 

9 

3.0 

04:00 

8 

2.0 

23:00 

9 

3.0 

05:00 

8 

2.0 

06:00 

9 

1.0 

07:00 

9 

1.0 

08:00 

9 

1.5 

09:00 

9 

1.5 

10:00 

— 

- 

11:00 

— 

- 

12:00 

— 

— 

I 


i 
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6.  Atmospheric  Radon  Observations 

Fifty-nine  hourly  atmospheric  radon  (222Rn)  observations  taken  at  a  height  of  5.3  m  are  presented 
in  tabular  form.  The  values  presented  are  based  upon  measurements  typically  sampled  fo  20  min. 
The  observations  were  made  by  Dr.  Richard  Jeck  of  the  Naval  Research  Laboratory  with  a  device 
described  by  Larson  (1973).  Values  less  then  5  pCjm 3  are  believed  to  be  typically  indicative  of  an  air 
mass  of  open  ocean  origin  and  values  greater  than  SO  pCjm 3  are  typically  indicative  of  an  air  mass  of 
coastal  origin.  The  tabular  data  are  presented  courtesy  of  Larson  (1980). 


Approximate  Radon 

Day  StartTime(PST)1979  ( pCi/m 3) 

1  May  12:00  2.0 

13:00  1.9 

14:00  2.3 

15:00  1.8 

17:00  1.6 

18:00  2.3 

19:00  2.0 

2  May  08:00  4.9 

09:00  6.3 

10:00  6.6 

11:00  5.6 

12:00  5.3 

13.00  6.0 

14:00  7.1 

15:00  6.4 

17:00  6.8 

18:00  6.9 

19:00  9.7 

3  May  08:00  14.0 

09:00  17.0 

10:00  18.0 

11:00  18.2 

12:00  18.1 

13:00  12.4 

14:10  5.8 

18:30  7.3 

4  May  08:00  32.0 

09:00  25.5 

10:00  24.7 

11:00  27.2 

12:00  16.8 


Approximate 

Radon 

Day 

StartTime(PST)  1 979 

(pCi /  my. 

7  May 

10:00 

2.2 

11:00 

1.8 

12:10 

2.0 

14:00 

1.5 

8  May 

07:05 

0.8 

08:00 

0.8 

09:05 

1.5 

10:05 

6.0 

11:00 

9.0 

12:05 

1.2 

13:00 

1.3 

14:00 

0.8 

18:00 

1.0 

19:00 

1.0 

20:00 

2.4 

9  May 

07:20 

6.9 

08:00 

6.7 

09:00 

7.5 

10:05 

6.4 

12:00 

8.2 

13:00 

4.1 

14:10 

5.5 

18:05 

5.5 

19:00 

4.5 

10  May 

07:15 

10.7 

08:20 

15.1 

09:10 

18.0 

10:00 

14.7 

i 

y 

f 
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7.  Inversion-Base  Height  Observations 


Twenty  inversion-base  height  observations  launched  2. 1  km  downwind  from  the  micrometeorolog- 
ical  observations  are  presented  in  tabular  form.  The  observations  were  made  by  the  Geophysics  Divi¬ 
sion,  Pacific  Missile  Test  Center,  Point  Mugu,  California,  with  a  National  Weather  Service  radiosonde 
model  J005  modified  to  take  10  readings/min.  The  data  are  presented  courtesy  of  deViolini  (1980). 


Approx. 

Height  of  Li 

Day 

Launch  Time  (PST) 

Inversion  Base 

1  May 

07:00 

230 

13:50 

510 

2  May 

07:30 

520 

15:30 

810 

3  May 

08:00 

660 

14:30 

670 

4  May 

07:50 

540 

14:20 

540 

5  May 

06:50 

480 

11:00 

630 

14:50 

590 

18:50 

500 

7  May 

08:00 

1,150 

13:40 

1,100 

8  May 

07:00 

330 

9  May 

06:50 

370 

11:30 

420 

14:50 

270 

10  May 

09:40 

130 

13:30 

140 
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8.  Statistics  for  the  Micrometeorological  Observations 


PARAMETER* 

SYMBOL 

No  .  OF 
DATA  RUNS 

PARAMETER 
MIN.  VALUE 

DATE  t.  TIME 

OF 

MIN.  VALUE 

PARAMETER 
MAX.  VALUE 

DATE  6  TIME 

OF 

MAX.  VALUE 

PARAMETER 
MEAN  VALUE 

PARAMETER 

STD. 

DEVIATION 

AH1 

272 

7.123E-03 

08  na v  14:00 

1 . 062E-02 

05  nav 

17:30 

9. 047E-03 

6 .525E-04 

AH  2 

272 

7 .239E-03 

OR  nav  14:00 

1  .  019E-02 

05  nay 

02:30 

9 . 050E-03 

5.9B4E-04 

AHU 

272 

1  .  M7E-02 

05  nav  05:30 

1 .215E-02 

01  nay 

15:30 

1  .  177E-02 

1 . 31 5E-04 

AIRD 

270 

1.223E  00 

05  May  17:00 

1 . 239E  00 

03  nay 

23:30 

1.230E  00 

3 . 787E-03 

AIRDB 

272 

1.223E  00 

05  way  17:00 

1 . 239E  00 

03  nay 

23:30 

1 . 231 E  00 

3 . 757E-03 

ATI 

272 

1 . 144E  01 

08  May  06:30 

1 . 420E  01 

05  nay 

15:30 

1 . 248E  01 

5.753E-0! 

AT2 

272 

1  . 1 5 1 E  01 

08  nay  06:30 

1 . 423E  01 

05  nay 

15:30 

1 . 257E  01 

S.606E-01 

ATB 

272 

1 . I50E  01 

08  na v  06:30 

1 . 422E  01 

05  nav 

15:30 

1 . 256E  0  1 

5.622E-01 

ATKM 

-,72 

2.846E  02 

08  nay  06:30 

2.874E  02 

05  nav 

15:30 

2.857E  02 

5.675E-01 

ATUT8 

272 

-2.051E  00 

08  nay  06:30 

b  .  039E-G1 

05  nay 

1  b  :  30 

-1 .01 4E  00 

4 .985E-01 

BP  1 

072 

1 , 008E  03 

08  nav  17:30 

1  .  017E  03 

04  nay 

10:00 

1  .  013E  03 

2 . 581 E  00 

BP2 

272 

1  . 01 0E  03 

OB  «ay  17:30 

1  .  019E  03 

04  nay 

10:00 

1 . 014E  03 

2.581E  00 

BPB 

’’72 

1 . 009E  03 

08  nay  17:30 

1  .  018E  03 

04  nay 

10:00 

1  .  014E  0  3 

2.581E  00 

BPM 

272 

1  . 009E  03 

08  nay  17:30 

1  ,  018E  03 

04  nay 

10:00 

1 . 013E  03 

2.581E  00 

BPU 

272 

t . 01  IE  03 

08  nay  17:30 

1 . 020E  03 

04  nay 

10:00 

1 . 015E  03 

2.581E  00 

BR 

270 

-1 . 024E  00 

09  nay  16:30 

3 . 639E-0 1 

03  nav 

12:00 

2  239E-02 

2 . 184E-01 

BRB 

272 

-9 . 571E-02 

05  nay  17:00 

3.424E-01 

10  nay 

04  :  00 

1  . 61 3E-0 1 

8. 007E-02 

DFBR 

270 

2 . 282E-0 1 

03  nay  11:00 

3.534E  02 

09  nay 

06:30 

6.284E  01 

7 . 00 1 E  01 

DFDRAG 

270 

1 . 452E-01 

08  nay  02:30 

2.266E  02 

10  nay 

08  :  30 

3. HIE  01 

2964E  01 

DFFRIC 

270 

5. 157E-02 

05  nay  14:00 

5.307E  01 

10  nay 

08:30 

1  .234E  01 

1 .  024E  01 

DFHEFX 

270 

4  889E-01 

09  nay  21 : 30 

5 . 94 1 E  02 

Q9  nay 

09  i  30 

7.205E  01 

9 . 921E  01 

DFLHFX 

270 

1  . 746E-01 

09  nav  20 : 30 

b. 142E  02 

01  nav 

15:30 

4.215E  01 

1 . 009E  02 

DFMOFX 

270 

8.788E-02 

05  nay  14:00 

6.302E  01 

08  nay 

10:30 

2.129E  01 

1 . 743E  01 

DFR  I 

270 

1 . 293E  00 

03  nay  13:00 

2.659E  02 

08  nay 

05:30 

5.574E  01 

4.026E  01 

DFRUFL 

270 

9 . 229E-05 

10  nay  04:00 

7.491E  01 

01  nay 

19:30 

2.816E  01 

2.311E  01 

DFSLPT 

270 

0 . 994E-03 

09  nav  00:30 

2.052E  02 

09  nay 

08:  00 

5.634E  01 

4.377E  01 

DFSLSH 

270 

7 . 690E-02 

03  nay  10:00 

3.50BE  02 

04  nay 

09  :  00 

3.530E  01 

7.13BE  01 

DFSR 

270 

0 . 00 0E  00 

01  nay  15:30 

0 . 00OE  00 

01  nay 

15:30 

O.OOOE  00 

O.OOOE  00 

DFTHFX 

270 

2 . 844E-02 

04  nay  12:30 

2.239E  02 

08  nav 

17:00 

1 . 527E  01 

2578E  01 

DFZOLT 

270 

1 . 21 7E  00 

03  nay  13:00 

2.617E  02 

08  nay 

05:30 

5.504E  01 

4.054E  01 

DPI 

272 

6.145E  00 

08  nay  14:00 

1.207E  01 

05  nav 

17:30 

9.546E  00 

1 . 083E  00 

DP  2 

272 

6.403E  00 

08  nay  14:00 

1 . 133E  01 

05  nav 

02:30 

9.544E  00 

9.900E-01 

DP  B 

272 

6.374E  00 

08  nay  14:00 

1 . 140E  01 

05  nay 

17:30 

9.545E  00 

9.997E-01 

DPTDZ 

272 

-7.925E-03 

03  n»v 

2 .231E-02 

09  nay 

16:30 

-3.582E-04 

4.955E-03 

DRAG 

270 

1  .  982E-04 

05  nay  15:30 

1 . 037E-02 

10  nav 

08.30 

2.214E-03 

1  . 478E-03 

DRAGB 

272 

7.571E-04 

10  nay  04:00 

1 . 746E- 03 

08  nay 

15:30 

1  225E-03 

2.11  OE-04 

DSHDZ 

272 

-1 . 476C-05 

08  nay  13: 00 

1 . 038E-04 

01  nay 

17.00 

-5.442E-06 

1 .221E-05 

DUSDZ 

272 

-1 . 61 0E- 02 

04  nay  08:30 

2 . 55BE- 0 1 

06  nay 

17:00 

7. 739E-02 

5653E-02 

EBR 

272 

1  .  1 69E  02 

01  nav  17:00 

9.452E  02 

04  nay 

10:30 

2.B04E  02 

9.902E  01 

EBRB 

272 

1 . 226E  02 

08  nay  06:30 

1 .724E  04 

07  nay 

13:00 

2.6BBE  02 

1  . 130E  03 

EDRAG 

272 

4.697E  01 

08  nay  17:00 

5.250E  02 

04  nav 

11:00 

1 . 169E  02 

6050E  01 

EDRAGB 

272 

4.000E  01 

01  nay  15:30 

4.000E  01 

01  nay 

15:30 

4.00IE  01 

O.OOOE  00 

EFRICB 

272 

2  ■  30  0E  01 

01  nay  15:30 

2.30QE  01 

01  nay 

15:30 

2.300E  01 

O.OOOE  00 

EFRICV 

272 

2.348E  01 

08  nav  17:00 

2.625E  02 

04  nay 

11  i  00 

5.846E  01 

3.025E  01 

EHEFLX 

272 

3376E  01 

08  nay  17:00 

4.525E  02 

04  nay 

10:30 

1 . 1 56E  02 

5746E  01 

EHEFXB 

272 

8  360E  01 

08  nay  06:30 

1 . 71 9E  04 

07  nay 

13:  00 

2.252E  02 

1  .  t30E  03 

ELHFLX 

272 

5.1B3E  01 

01  nay  17:00 

4.927E  02 

0*  nay 

10:30 

1 .648E  02 

4  668E  01 

ELHFXB 

272 

3.652E  01 

08  nay  14:00 

5.729E  01 

05  nay 

02:30 

4.353E  01 

3587E  00 

EMOFLX 

272 

4.697E  01 

08  nay  17:00 

5.250E  02 

04  nay 

11:00 

1 . 169E  02 

6.050E  01 

EMOFXB 

272 

4.600E  01 

01  nay  15:30 

4.600E  01 

01  nay 

15:30 

4.600E  01 

O.OOOE  00 

ERI 

272 

4909E  01 

08  nay  17:00 

3.000E  02 

10  nay 

04:00 

1 . 391E  02 

5.046E  01 

ER  IB 

272 

1 . S56E  02 

08  nay  06:30 

1 . 726E  04 

07  nay 

13:00 

2.962E  02 

1 . 1 30E  03 

ERUFL 

272 

4.340E  01 

08  nay  17i 00 

2.825E  02 

04  nay 

11:00 

7.846E  01 

3.025E  01 

ERUFLB 

272 

4.300E  01 

01  nay  15:30 

4.300E  01 

01  nay 

15:30 

4.300E  01 

O.OOOE  00 

ESCLPT 

272 

9.385E  00 

08  nay  16:00 

1 . 91 3E  02 

04  nay 

10:30 

5.713E  0! 

3.5B9E  01 

ESCLSH 

272 

1 . 387E  01 

01  nay  17:00 

2.315E  02 

04  nay 

10:30 

1  063E  02 

2  134E  01 

ESLPTB 

272 

1 . 066E  02 

08  nav  06:30 

1 . 721E  04 

07  nay 

13:00 

2  4B2E  02 

1  130L  03 

ESLSHB 

272 

5.952E  01 

08  nay  14:00 

8. 029E  01 

05  nay 

02:30 

6.653E  01 

3  587E  00 

ESR 

272 

5.069E  00 

09  nay  12:00 

2.435E  01 

04  nay 

05:30 

7.V68E  0  0 

2  927E  00 

ESRB 

272 

5.D69E  00 

09  nay  12:00 

2.435E  01 

04  nay 

05:30 

7.968E  00 

2.927E  00 

ETHFLX 

272 

7.729E  00 

05  nay  15:30 

2 , 097E  02 

04  nay 

05:30 

7.849E  01 

5.095E  01 

ETHFXB 

272 

5. 47 IE  0  0 

05  nay  11 : 30 

4.333E  01 

07  nay 

13:00 

2 . 289E  01 

1  . 273E  01 

EZOLT 

272 

3.211E  01 

08  nay  17:00 

3.000E  02 

10  nay 

04  :  00 

1 . 452E  02 

4.937E  01 

EZOLTB 

272 

1 . 556E  02 

08  nay  06:30 

1  . 72bE  04 

07  nav 

13:00 

2.972E  02 

1  .  130E  03 

FRICV 

270 

6. 1 06E-02 

10  nay  04:00 

1 . 277E  00 

08  nay 

17:  00 

4 . 1  33E  -  0  1 

2 .781E-01 

FRICVB 

272 

5301E-02 

10  nav  04 : Q 0 

7 . 068E-0  t 

08  nay 

15 .30 

3.237E-QI 

\  .  402E-Q1 

HEFLX 

270 

-1 . 275E  02 

08  nay  16:30 

5.218E  01 

09  nav 

03:00 

1  . 834E  00 

2.417E  01 

HEFLXB 

272 

-5316E  00 

05  nay  17:00 

2.956E  01 

08  nay 

22  :  00 

1 . 207E  01 

6B44E  00 

HUFLX 

270 

-4 .231E-04 

01  my  17:00 

1 . 388E-04 

08  nav 

13:00 

2 . 372E- 05 

4  714E-05 

HUFLXB 

272 

5 • 2B2E- 06 

10  nav  08:30 

9.963E-05 

08  nay 

15  :  30 

3. 423E-05 

1  937E-05 

LHFLX 

270 

-1 . 045E  03 

01  nay  17:00 

3.430E  02 

00  nav 

13:  00 

5.863E  01 

1  . 164E  02 

LHFLXB 

272 

I . 304E  01 

10  nay  08:30 

2.462E  02 

08  nav 

15:30 

8.459E  01 

4.78BE  01 

LHV 

272 

5893E  03 

05  nay  15:30 

5.908E  05 

08  nav 

06:30 

5  902E  05 

3.20BE  02 

LHVB 

272 

5.893E  05 

05  nay  15:30 

5.908E  05 

08  nay 

06:30 

5.902E  05 

3178E  02 

MOFLX 

270 

-1 . 999E  00 

08  nay  17:00 

0 . 0O0E  00 

0  1  nav 

15:30 

-3. 050E-01 

4 434E-01 

MOFLXB 

272 

-6 . 1 23E -  0 1 

00  nay  15:30 

0 . 00 0E  00 

01  nav 

15:30 

-1  529E-01 

1  . 287E-0 1 

MOL 

270 

1 . 897E  04 

08  nav  18 : 00 

5.297E  03 

00  nay 

13:  00 

-4.810E  02 

1 . 720E  03 

MOLB 

272 

-3.874E  03 

05  nay  10:00 

3.632E  03 

05  nav 

11:30 

-2 . 71 1 E  02 

6.561E  02 

OPTIRt 

272 

NQ  DATA 

NO  DATA 

NO  DATA 

NO  DATA 

HO  DATA 

NO  DATA 

OPT1R2 

272 

NO  DATA 

NO  DATA 

NO  DATA 

NO  data 

NO  DATA 

NO  DATA 

OPTIRT 

272 

NO  DATA 

NO  DATA 

NO  DATA 

NO  DATA 

NO  DATA 

NO  DATA 

PSI1Z1 

270 

-1 . 759E  00 

05  nav  15:30 

1  .  33bE  00 

03  nav 

09  00 

9 . 344E~  02 

3  517E-01 

PS  II Z2 

270 

-8.B20E-01 

05  nav  15:30 

9 .B05E  -01 

03  nay 

09:00 

6  465E  02 

2 . 096E-01 

PSI2Z1 

270 

-2.377E  00 

05  nay  15:30 

9. 043E-01 

03  nav 

09  :  00 

1 . 047E02 

3.614E-01 

PSI2Z2 

270 

-1 . 192E  00 

05  nav  15:30 

6 .622E-01 

03  nav 

09:00 

1  595E-02 

l  . 972E-0 1 

PTI 

272 

1.162E  Ot 

08  nay  06:30 

1 . 430E  01 

05  nav 

t5:  30 

1  266E  01 

5 . 753E-01 

PT2 

272 

1 . 160E  01 

08  nav  06 : 30 

t  .  432E  01 

05  nav 

15:30 

1  . 266E  0  1 

5.606E-01 

PTB 

272 

l.lfcOE  01 

08  nav  06:30 

1  .  432E  01 

05  nav 

15:30 

1  266E  01 

5  622E-01 

See  pp  564-581 
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PARAMETER* 

SYMBOL 


PTKSLOP 

PTWTP 

REHL 

RH1 

RM? 

RHB 

R I 

RIB 

RUFL 

RUFLB 

SCLPT 

SCLPTB 

SCLSH 

SCLSHB 

SD8R 

SDDRAC 

SDFRIC 

SDMEFX 

SDLHFX 

SDMOFX 

SDRX 

SDRUFL 

SDSLPT 

SDSLSH 

SDSR 

3DTMFX 

SDZOLT 

SHI 

SH2 

SHB 

SMSLOP 

SPHEAT 

SPHEATB 

SR 

SVP1 

SVP2 

SWPB 

THFLX 

T4FLXB 

TIDE 

TURt 

TUR2 

TURSLOP 

TURT 

UMPL 

VP! 

VP  2 

VPB 

VPT1 

VPT2 

VPTB 

VPTMTB 

VPW 

VT1 

VT2 

VTB 

VTMTB 

VVMC 

VVLC 

VVPTC 

UD 

WMBR 

WHDRAC 

MHFRIC 

MWMEFX 

HHHUFX 

VHLHfX 

WMMOf X 

WMMOL 

NHRI 

VMIUFL 
NHSLPT 
NHSL 9H 
«HS# 

t 

a* /Ql 
*»t t*  r 

• 

> 
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No  .  OF 
ata  runs 

PARAMETER 
MIN.  VALUE 

DATE  4  TIME 

DF 

MIN.  VALUE 

PARAMETER 
MAX.  VALUE 

DATE  6  TIME 

OF 

MAX.  VALUE 

PARAM  .  TEf! 

ML  AN  VALUE 

PARA-L  T[  0 

DL  I  A T  :o*- 

270 

B.617E  01 

08 

nav  18:00 

1  1376  02 

04 

nav  06:00 

-2.29UE  01 

272 

-1 .933E  00 

OC 

f.iV  06:30 

7. 019E  01 

05 

nay  16:30 

270 

O.OOOE  0Q 

04 

nay  08 : 30 

2  .  0706-01 

04 

nav  05.00 

1  7V7E  01 

6.3746  01 

08 

nay  14:00 

9,3226  01 

05 

nav  02 : 30 

6  478E  Ot 

08 

«Oy  14:00 

9.2176  1)1 

05 

nay  02  30 

0  !  9  K  U  1 

6  466E  01 

08 

nay  14.00 

9.230E  31 

05 

nay  02:30 

0  19VE  01 

272 

-2.712E  00 

04 

nay  11:00 

1  .  044E-01 

05 

nay  15:30 

-6  6  0  0E -  0  2 

272 

-4.2646  00 

10 

nay  04:00 

1  -607E-02 

05 

nay  15:30 

-1  9 1 4£  01 

270 

9.751E-11 

1  0 

nay  04:00 

3.69BE-03 

08 

nay  20  0  0 

3  668E  04 

272 

4.610E-12 

10 

nay  04:00 

1  .4396-03 

08 

nav  15  3D 

1  985F  0  . 

270 

-7.4UE-02 

03 

nay  12:00 

9 . 1796-02 

08 

nay  16:00 

-6  579E  03 

2  66 0 L  02 

272 

-7 . Q70E-02 

1  0 

nay  04:00 

1  230E-02 

05 

nay  16  30 

3  239E  02 

1  510E-02 

270 

-1  . Q20E-04 

08 

na v  13:00 

6  58 1 E  *  0  4 

01 

nav  1/00 

-4  37 5E  05 

7  745L05 

272 

-1 .240E-04 

08 

nay  14.00 

O.OOOE  00 

01 

nay  15.30 

-8  3Q6E-05 

1  50 1 E  -  05 

270 

5. Q69E-04 

03 

nay  11:00 

3. 021 E -01 

09 

nav  16:30 

8 . 581 E  02 

9  86  4 £  -  02 

270 

1 .71 8E-06 

08 

nay  02:30 

5.691E-03 

1  0 

nay  0830 

5  7b0E  04 

7  379E  04 

270 

1 .389E-04 

03 

nay  14:00 

3  270E-0! 

08 

nay  18.30 

5  5 2 1 E  02 

7  39 1  £  -  02 

270 

3.768E-02 

07 

nay  13:30 

8  323E  01 

08 

nay  16  30 

7  4791  00 

1  226E  01 

270 

8.366E-02 

03 

nay  03:30 

3.730E  02 

01 

nay  17  00 

2272E  01 

5  1 7 1 L  01 

270 

1 .021E-04 

03 

nav  14:00 

7 . 403E-01 

08 

nav  18:30 

8 . 354E-Q2 

1  620E-01 

270 

4.71 3E-C4 

0  7 

nay  14:00 

1 . 766E  00 

1  0 

nay  04  00 

7  390L  02 

2  290E01 

270 

5.537E-! 1 

10 

nay  04:00 

1.419E  J3 

08 

nav  10  30 

1  933E  04 

3  855E-04 

270 

3 . 476E-06 

09 

nay  00:30 

7 . 678E-02 

08 

nav  16.00 

1 . 60 BE- 02 

1  .  590E-02 

270 

6.175E-08 

03 

nay  10:00 

4 . 407E  -04 

01 

nav  17  00 

2 . 163E-05 

4  215E-05 

270 

O.OOOE  00 

01 

nay  13:30 

O.OOOE  00 

01 

nay  15.30 

0  0  OOE  00 

0000E  00 

270 

7.332E-02 

04 

nay  17:30 

6  5576  02 

01 

nay  1 n  ; 0  C 

2  B06E  01 

5.907E  01 

270 

4 . S85E-04 

08 

nay  09:00 

1  .  424E  00 

1  0 

nav  04  00 

(  270E-02 

1  85GE-01 

272 

5.816E-03 

08 

nay  14:00 

8 . 691 E  -  0  3 

05 

nay  1 7 : 3C 

357E-03 

5 . 250E-04 

272 

5 . 921E-03 

08 

nay  14:00 

8 .274E-03 

05 

nav  02  30 

/  3536-03 

4  793E-04 

272 

5.908E-03 

08 

nay  14.00 

8  314E-03 

05 

nav  17  30 

3546-03 

4  839E-04 

270 

-1  . 88 1 E  04 

09 

nay  16:30 

1 . 803E  04 

04 

n«y  0600 

-7  0946  03 

4.486E  03 

272 

2.413E  02 

08 

nay  14:00 

2.410E  02 

05 

nav  17  30 

2  4I6E  02 

1  .  080E-01 

272 

2.413E  02 

08 

nay  14:00 

2.418E  02 

05 

nay  17:30 

2  4 1 6E  0  2 

1  . 045E-Q1 

270 

-1.009E  03 

09 

nay  12.00 

1  478E  01 

10 

nav  04 : or 

-2290E  02 

3.277E  02 

272 

1  . 346E  01 

08 

nay  06:30 

1  618E  01 

05 

nay  13.30 

l  447E  01 

5  571E-01 

272 

1 . 354E  01 

08 

nav  06:30 

1 . 6 226  0 f 

05 

nav  15  30 

1  .  4S7E  01 

5. 475E-01 

272 

1  353E  01 

08 

nav  06:30 

1  .6226  0 1 

f  5 

nay  1"  30 

1  .  456E  01 

5  486E-01 

270 

-1 . 388E  03 

01 

nay  17.00 

2 . 909e  0? 

08 

nav  1  30 

-1  6B5E  02 

3.701E  02 

272 

-9.291E  02 

03 

nay  1 1 t  30 

2.374F.  02 

08 

nav  .  ?  00 

-1  332E  02 

3  229 E  02 

272 

-7.919E-01 

10 

nay  02.00 

7  301E-01 

09 

nav  19.30 

-3  960E-02 

3 .487E-01 

272 

NO  DATA 

NO 

DATA 

NO  DATA 

NO 

DATA 

NO  DATA 

NO  DATA 

272 

NO  DATA 

NO 

data 

NO  DATA 

NO 

DATA 

NO  DATA 

NO  DATA 

272 

NO  DATA 

NO 

DATA 

NO  DATA 

NO 

DATA 

NO  DATA 

NO  DATA 

272 

NO  DATA 

NO 

DATA 

NO  DATA 

NO 

DATA 

NO  DATA 

NO  DATA 

27  ■» 

O.OOOE  00 

04 

nav  08:30 

1 .364E  02 

09 

nay  01:30 

9.9B2E  01 

2.886E  01 

272 

9 . 40 1 E  00 

08 

nay  14:00 

1 . 40?E  01 

05 

nay  17:30 

1  •  193E  01 

8.679E-01 

272 

9.582E  00 

08 

nay  14:00 

1 .  345E  01 

10 

nay  00:30 

1 . 1 93E  01 

7 .955E-01 

272 

9.560E  00 

08 

nay  14:00 

1 .34QE  01 

05 

nay  17;30 

1 . 193E  01 

8. 029E-01 

272 

1 . 275E  0 1 

08 

nay  06:30 

1 . 577E  01 

05 

nay  15:30 

1 . 394E  01 

6 . 146E-01 

272 

1 . 273E  01 

08 

nay  06:30 

1 . 566E  01 

05 

nay  15:30 

1 . 394E  01 

5 .935E-01 

272 

1 . 273E  01 

08 

nay  06:30 

1  . 567E  01 

05 

nay  15:30 

l  394E  0! 

5.959E-01 

272 

-8. 198E-01 

08 

nay  06i30 

2.073E  00 

03 

nay  16:30 

3 • 615E-01 

5.441E-01 

272 

1  .316E  01 

03 

nay  03:30 

1 . 61 1 E  01 

01 

nay  13:30 

1 .5576  01 

l .8406-01 

272 

1  257E  0 1 

08 

nay  06:30 

1 . 559E  0 1 

05 

nay  15:30 

1 . 376E  01 

6. 146E-01 

272 

t  264E  01 

08 

nav  06:30 

1  . 53 ?E  01 

03 

nay  t5;30 

1 . 385E  01 

5  935E-01 

272 

1 . 263E  0 1 

08 

nay  06:30 

1 . 357E  01 

05 

nay  15:30 

1 .384E  01 

5  959E-01 

272 

-9. 178E-01 

08 

nay  06:30 

1 . 973E  00 

05 

nay  t6:3G 

2. 635E-01 

5 . 441 E -01 

272 

5282E-06 

10 

nay  08:30 

9. 9636-05 

08 

nay  15:30 

3.423E-05 

1 .937E-35 

272 

-4.996E-01 

00 

nay  15:30 

O.OOOE  00 

01 

nay  15:30 

- 1 .2446-01 

1 .049E- 31 

272 

272 

-4.294E-03 

03 

nay  17:00 

2 . 379E-02 

00 

nay  22:00 

9.694E-03 

5 .509E-03 

270 

-3.433E-01 

09 

nay  17:00 

2  893E-01 

10 

nay  04:00 

1 . 077E-01 

1  .  183E-01 

270 

0 . 43 1  E- 04 

04 

nay  06:00 

3.7086-03 

08 

nav  1 B : 30 

1 , 55?E  03 

6 . 067E-04 

270 

3 . 391 E- 02 

10 

nay  04:00 

9 .679E-01 

08 

nay  17:00 

3 .632E-01 

1  ■  99 1 E -0 1 

270 

-9.1546  01 

08 

nay  16. -30 

4.3656  01 

09 

nay  03:00 

5. 8266  00 

1  7766  01 

270 

-1 .684E-04 

01 

nay  17:00 

1  . 041 E- 04 

08 

nay  13.00 

3. 104E-05 

2  5B3E-05 

270 

>4. 1596  02 

01 

nay  17:00 

2.373E  02 

08 

nay  13:00 

7 . 67  IE  01 

6  383E  01 

270 

-1 . 263E  00 

08 

nay  17:00 

0  .  000E  00 

01 

nay  15;30 

-2 .207E-01 

2  719E-01 

270 

-2.919E  03 

03 

nay  09:30 

4.993E  04 

05 

nay  08:00 

-8.720E  02 

1 . 847E  04 

270 

-2.976E  00 

10 

nay  04:00 

6.814E-02 

05 

nay  15:30 

-1 . 114E-01 

3. 1 12E- 01 

270 

2. 091E-11 

to 

na •  04:00 

2. 468E-03 

oo 

nay  17;30 

3  703E-  04 

6 . 4456-04 

270 

-6.727E-02 

03 

na  12:00 

8 . 41BE-02 

08 

nav  16;00 

-1 . 30 1 E  02 

2. 701E-02 

270 

-1 . 1 14E-04 

08 

nay  13:00 

5. 269E-04 

01 

nay  17:00 

-6  346E  05 

5  649E-05 

270 

-1 .0096  03 

09 

nay  12:00 

1 . 478E  01 

to 

nay  04 s 00 

-2.290E  02 

3.277E  02 

270 

-9.8226  02 

03 

nay  11:30 

2.515E  02 

0B 

nay  19:00 

-1 . 423E  02 

3.3456  02 

27  0 

-  3  1 35E  0  0 

10 

nay  04:00 

1  .  319E  01 

05 

nay  15:30 

1 .22 IE  01 

3-307E-01 

270 

2  4136  00 

10 

nay  04:00 

1  . 016E-01 

05 

nay  13:30 

-9 . 393E  -02 

2  546E-01 

?7? 

1  9426  00 

1  0 

nay  04:00 

1 . 851 E  01 

08 

nay  15:30 

9  617E  0U 

3 . 6 1  BE  0  0 

7  7? 

1  924E  00 

10 

nav  04:00 

1  .  669E  01 

08 

nay  15:30 

B.V24E  00 

3.1406  00 

,»  .* 

1  926t  00 

10 

nay  04:00 

1  .  69 1 E  01 

Ob 

nay  15:30 

9  008E  00 

3.1976  UU 

.’"'O 

3  1326  01 

08 

nav  17:00 

6.5516  00 

1  0 

nay  04:00 

1 . 402E  00 

9 .2306-01 

t  3  f  5F  01 

03 

nav  05:30 

1  .  41 4E  01 

01 

nay  15:30 

1  358E  01 

1  8806  01 

1  M4E  00 

(13 

nay  09:00 

3.743601 

15 

nay  15:30 

7  064E-  02 

2  167E01 

.  •* 

0  092E  01 

0.3 

nav  09  00 

1  . 0776  01 

05 

nay  15:30 

- 3  541 C  02 

1  0B6E -01 

’  (1 

1  1  4  Tf  0  0 

03 

nay  09:00 

2.6506-01 

05 

nav  13:30 

5  032E  02 

1  .5346-01 

4  4N“  f  00 

10 

niv  0400 

2  .  329602 

05 

nav  15.30 

-2.0091  01 

5 . 69 1 E  -  0  t 

’-3 

A  0  1 

0  3 

nav  09.00 

2  040E  01 

05 

nav  13:30 

3  84?E  02 

I  1816  H 

i  4 5 f’f  no 

1  n 

nav  04:00 

1  792E-02 

05 

nay  15:30 

1 . 60Bt  01 

4  3806-01 
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9.  Micrometeoroiogical  Shorthand  Symbol f  to  Disk  Storage  Variable  Label  Conversion  Table 


10-digit  run  number*  (year,  month,  day,  hour,  minutes)  -  D(20) 


AtRD 

— 

P(54) 

ELHFXB 

=  B(99) 

RUFL 

= 

P(50) 

VVLC 

B(35) 

AIRDB 

* 

B(54) 

EMOFLX 

-  B(90) 

RUFLB 

B(50) 

VVPTC 

B(38) 

AH1 

= 

P(21) 

EMOFXB 

-  B(102) 

SCLPT 

= 

P(52) 

WD 

POX),  BOD 

AH2 

= 

P(22) 

ERI 

-  B (82) 

SC L PTB 

= 

B(52) 

WMBR 

S(9) 

AHB 

* 

B(26) 

ERIB 

=  B(108) 

SCLSH 

— 

P(51) 

WMDRAG 

= 

S(  14) 

AHW 

= 

B(62) 

ERUFL 

«  B(86) 

SCI  SHB 

= 

B(51) 

WMFRIC 

= 

SOO) 

ATI 

= 

P(l),  B(l) 

ERUFLB 

-  B(104) 

SD  JR 

S  (26) 

WMHEFX 

SB 

S(6) 

AT2 

= 

P(2),  B(2) 

ESCLPT 

-  B(89) 

SDDRAG 

= 

S(31) 

WMHUFX 

= 

S(4) 

atb 

= 

B(13) 

ESCLSH 

=  B  (87) 

SDFR1C 

= 

S(27) 

WMLHFX 

— 

S(5) 

atkm 

P(14) 

ESLPTB 

=  B(106) 

SDHEFX 

= 

S(23) 

WMMOFX 

= 

S(3) 

atwtb 

= 

B(  1 8} 

ESLSHB 

=  BG051 

SDLHFX 

S(22) 

WMMOL 

= 

S(15) 

BP1 

= 

P(77) 

ESR 

*  B(94) 

SDMOFX 

= 

S(21) 

WMR1 

S(l) 

BP2 

= 

POO),  B(10) 

ESRB 

-  B(100) 

SDR] 

*= 

S(19) 

WMRUFL 

S(13) 

BPB 

=* 

P(78) 

ETHFLX 

=  B(95) 

SDRUFL 

= 

S(30) 

WMSLPT 

= 

S(12) 

BPM 

— 

P(79) 

ETHFXB 

=  B(101) 

SDSLPT 

= 

S(29) 

WMSLSH 

* 

SOX) 

BPW 

P(80) 

EZOLT 

-  B(83) 

SDSLSH 

S(28) 

WMSR 

= 

S  (7) 

BR 

= 

P(39) 

EZOLTB 

*  B(107) 

SDSR 

= 

S  (24) 

WMTHFX 

= 

S(8) 

BRB 

= 

B(39) 

FRICV 

»  P(49) 

SDTHFX 

= 

S(25) 

WMZOL 

= 

S(16) 

DFBR 

— 

S(41) 

FRICVB 

-  B(49) 

SDZOLT 

— 

S(20) 

WMZOLT 

= 

S(2) 

DFDRAG 

— 

S(46) 

GMH 

-  P(64),  B(64) 

SHI 

P(25) 

WS1 

— 

P(5),  B(5) 

DFFR1C 

S(42) 

HEFLX 

-  P(57) 

SH2 

— 

P(26) 

WS1EC 

= 

P(75) 

DFHEFX 

S(38) 

HEFLXB 

-  B(57) 

SHB 

B(28) 

WS2 

as 

P(6),  B(6) 

DFLHFX 

= 

S(37) 

HUFLX 

-  P(56) 

SHSLOP 

** 

P(60) 

WS2EC 

— 

P(76) 

DFMOFX 

— 

S(36) 

HUFLXB 

-  B(56) 

SPHEAT 

— 

P(7I) 

WSB 

— 

B(I4) 

DFRI 

** 

S  (34) 

LHFLX 

»  P(81) 

SPHEATB 

— 

B(71) 

WSSLOP 

— 

P(59) 

DFRUFL 

= 

S(45) 

LHFLXB 

-  B(81) 

SR 

— 

P(12),  B(12) 

WTB 

P(9),  B(9) 

DTSLPT 

S(44) 

LHV 

-  P(13) 

SVPl 

— 

P(19) 

WTBFCAL 

— 

P(74) 

DFSLSH 

= 

S(43) 

LHVB 

-  B(60) 

SVP2 

— 

P(20) 

Z1 

P(65) 

DFSR 

= 

S(39) 

MOFLX 

-  P(55) 

SVPB 

** 

BOO) 

Z2 

— 

P(66) 

DFTHFX 

= 

S  (40) 

MOFLXB 

-  B(55) 

THFLX 

— 

P(58) 

ZB 

“= 

P(16),  B(22) 

DFZOLT 

= 

S(35) 

MOL 

-  P(42) 

THFLXB 

— 

B(58) 

Z10L 

=* 

P(43) 

DPI 

SB 

P(3),  B(3) 

MOLB 

»  B(42) 

TTABLE 

— 

P(68) 

Z20L 

=» 

P(44) 

DP1FCAL 

* 

P(72) 

OPTIR1 

-  P(27) 

TUR1 

— 

P(7),  B(7) 

ZOL 

* 

P(41) 

DP2 

— 

P(4),  B(4) 

OPTIR2 

”  P(26) 

TUR2 

— 

P(8),  B(8) 

ZOLB 

— 

B(41) 

DP2FCAL 

” 

P(73) 

OPTIRT 

-  B(31) 

TURSLOP 

P(63) 

ZOLT 

— 

P(70) 

DPB 

SB 

BO  5) 

PSI1Z1 

-  P(45) 

TURT 

— 

B(16) 

ZOLTB 

B  (70) 

DPTDZ 

= 

P(37) 

PSI1Z2 

“  P(46) 

UWPL 

— 

P(62) 

DRAG 

* 

P(69) 

PSI2Z1 

-  P(47) 

VPI 

— 

P(  1 7) 

DRAGB 

* 

B(69) 

PSI2Z2 

-  P(48) 

VP2 

— 

P(  1 8) 

DSHDZ 

* 

P(36) 

PT1 

-  P(31) 

VPB 

— 

B  (29) 

DWSDZ 

* 

P(35) 

PT2 

-  P(32) 

VPT1 

— 

P(33) 

EBR 

— 

B(91) 

PTB 

-  B(23) 

VPT2 

— 

P(34) 

EBRB 

* 

B(98) 

PTKSLOP 

-  P(61) 

VPTB 

— 

B(25) 

EDRAG 

* 

B(85) 

PTWTB 

-  B(19) 

V  PTWTB 

— 

B(21) 

EDRAGB 

— 

B(96) 

REHL 

-  P(38) 

VPW 

— 

B(61) 

EFRICB 

* 

B(I03) 

RH1 

-  P(23) 

VT1 

— 

P(29) 

EFR1CV 

B(84) 

RH2 

-  P(24) 

VT2 

— 

P(30) 

EHEFLX 

— 

B(92) 

RHB 

-  B(27) 

VTB 

— 

B(24) 

EHEFLXB 

— 

B(97) 

RI 

-  P(40) 

VTWTB 

— 

B(20) 

ELHFLX 

— 

B(93) 

RIB 

-  B(40) 

VVHC 

— 

B(36) 

fSee  pp.  564-581 
•See  footnote  p.  2 
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10.  Disk  Storage  Variable  Label  to  Micrometeorological  Shorthand  Symbol f  Conversion  Table 

D(20)  =  10  digit  run  number*  {year,  month,  day,  hour,  minutes). 


P(l)  = 

ATI 

BO) 

= 

ATI 

SO) 

= 

WMRI 

P(61)  = 

PTKSLOP 

B(61) 

= 

vpw 

P(2)  = 

AT2 

B(2) 

— 

AT2 

S(2) 

= 

WMZOLT 

P(62)  = 

UWPL 

B  (62) 

= 

AHW 

P(3)  = 

DPI 

B(3) 

= 

DPI 

SO) 

= 

WMMOFX 

P(63)  = 

TURSLOP 

P(4)  = 

DP2 

B<4) 

— 

DP2 

S(4) 

= 

WMHUFX 

P(64)  = 

GMH 

B(64) 

= 

GMH 

P(5)  = 

WS1 

B(5) 

= 

WS1 

S  (5) 

= 

WMLHFX 

P(65)  = 

Z1 

P(6)  = 

WS2 

B  (6) 

= 

WS2 

S(6) 

= 

WMHEFX 

P(66)  = 

Z2 

P(7)  = 

TUR1 

B<7) 

= 

TUR1 

S(7) 

= 

WMSR 

P(8)  = 

TUR2 

B(8) 

= 

TUR2 

S  (8) 

= 

WMTHFX 

P(68)  = 

TTABLE 

P(9)  = 

WTB 

B(9) 

= 

WTB 

S(9) 

— 

WMBR 

P(69)  = 

DRAG 

B(69) 

— 

DRAGB 

POO)  “ 

BP2 

BOO) 

— 

BP2 

SOO) 

= 

WMFRIC 

P(70)  = 

ZOLT 

B(70) 

= 

ZOLTB 

POD  = 

WD 

BOl) 

= 

WD 

SOD 

= 

WMSLSH 

P(71 )  = 

SPHEAT 

B(71) 

= 

SPHEATB 

P<  1 2)  - 

SR 

B(12) 

= 

SR 

S02) 

= 

WMSLPT 

P(72)  = 

DPIFCAL 

P03)  = 

LHV 

B(13) 

= 

ATB 

S03) 

= 

WMRUFL 

P(73)  = 

DF2FCAL 

P( 1 4)  = 

ATKM 

B04) 

= 

WSB 

S04) 

= 

WMDRAG 

P(74)  = 

WTBFCAL 

B(15) 

= 

DPB 

SO  5) 

WMMOL 

P(75)  = 

WS1EC 

P<16)  - 

ZB 

B(16) 

= 

TURT 

S(16) 

= 

WMZOL 

P(76)  = 

WS2EC 

P<  1 7)  = 

VP1 

P(77)  = 

BP) 

P(  1 8)  = 

VP2 

B(18) 

= 

ATWTB 

P(78)  = 

BPB 

P(19)  - 

SVP1 

B(19) 

= 

PTWTB 

S09) 

= 

SDR1 

P(79)  = 

BPM 

P(20)  = 

SVP2 

B(20) 

= 

VTWTB 

SOO) 

= 

SDZOLT 

P(80)  = 

BPW 

P(21)  = 

AH1 

B(2 1 ) 

= 

VPTWTB 

SOD 

= 

SDMOFX 

P(81)  = 

LHFLX 

B(8D 

— 

LHFLXB 

P(22)  = 

AH2 

B(22) 

= 

ZB 

S02) 

— 

SDLHFX 

B(82) 

= 

ER) 

P(23)  = 

RH1 

B(23) 

= 

PTB 

S03) 

= 

SDHEFX 

B(83) 

= 

EZOLT 

P<24)  = 

RH2 

B<24) 

— 

VTB 

S04) 

— 

SDSR 

B  ( 84 ) 

— 

EFRICV 

P(25)  = 

SHI 

B(25) 

— 

VPTB 

S05) 

= 

SDTHFX 

B(85) 

= 

EDRAG 

P(26)  - 

SH2 

B(26) 

= 

AHB 

S06) 

= 

SDBR 

B(86) 

= 

ERUFL 

P(27)  = 

OPTIR1 

B(27) 

* 

RHB 

S07) 

= 

SDFRIC 

B(87) 

— 

ESCLSH 

P(28)  = 

OPTIR2 

B(28) 

— 

SHB 

S08) 

SDSLSH 

P< 29)  - 

VT1 

B 1 29) 

— 

VPB 

S09) 

= 

SDSLPT 

B(89) 

ESCLPT 

P(30)  = 

VT2 

BOO) 

= 

SVPB 

SOO) 

= 

SDRUFL 

B(90) 

= 

EMOFLX 

P(31)  - 

PTI 

BUI) 

= 

OPTIRT 

SOD 

= 

SDDRAG 

B(91) 

— 

EBR 

P(32)  - 

pt: 

B(92) 

— 

EHEFLX 

Pt 33)  - 

VPTl 

B(93) 

= 

ELHFLX 

P(34)  - 

v'PT2 

S04) 

= 

DFRI 

B(94) 

= 

ESR 

P(35)  - 

1WSDZ 

BOS) 

VVLC 

SOS) 

= 

DFZOLT 

B(95) 

= 

ETHFLX 

P06)  - 

LSHDZ 

B06I 

*= 

VVHC 

S06) 

DFMOFX 

B(96) 

= 

EDRAGB 

P(37)  — 

D?TDZ 

S07) 

* 

DFLHFX 

B(97) 

= 

EHEFXB 

P(38)  - 

REHL 

B08) 

* 

VVPTC 

S08) 

= 

DFHEFX 

B(98) 

= 

EBRB 

P(39)  “ 

BR 

B09) 

*= 

BRB 

S09‘ 

DFSR 

B(99) 

= 

ELHFXB 

P(40)  = 

Rl 

Bt  40) 

= 

RIB 

SI40I 

DFTHFX 

B(IOO) 

= 

ESRB 

P(41)  - 

ZOL 

BI4I 1 

ZOLB 

S(4I  1 

= 

DFBR 

BOOl) 

= 

ETHFXB 

P(42)  - 

MOL 

BI42) 

* 

MOLB 

V42) 

DFFRIC 

B(I02) 

= 

EMOFXB 

P(43)  “ 

ZIOL 

V4)l 

— 

DFSLSH 

BO03) 

EFRICB 

P(44)  — 

Z20L 

S(44) 

DFSLPT 

B004) 

= 

ERUFLB 

P(45)  - 

PSIlZt 

SI4S) 

* 

DFRUFL 

BOOS) 

= 

ESLSHB 

P(46)  — 

PSI1Z2 

SUM 

— 

DFDRAG 

BO06) 

= 

ESLPTB 

P(47)  = 

PSI2Z1 

BO07) 

= 

EZOLTB 

P(48)  - 

PSI2Z2 

B008) 

= 

ERIB 

P(49>  - 

FRICV 

BI49I 

* 

FR ICVB 

P(S0)  - 

RUFL 

BOO) 

* 

Ri  l  l  B 

P(5I)  - 

SCLSH 

BOI) 

SC  I  SHB 

P( 52)  - 

SCLPT 

B<  52) 

* 

S<  1  PTB 

P(54)  - 

AIRD 

Br  54) 

- 

AIRDH 

P( 55)  - 

MOFLX 

rso 

MOM  XB 

Pf 56)  - 

HUFLX 

BOM 

■* 

HI  M  XB 

Pf 57)  - 

HEFLX 

B<  47) 

HEM  XB 

P(58)  - 

THFLX 

B<  SB) 

THU  XB 

pr 59)  - 

WSSLOP 

P(60)  - 

SHSLOP 

BIND 

1  HV  h 

*See  pp  564-581 
’See  footnote  p  2 
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11.  Glossary  of  Micrometeorological  Shorthand  Symbols  and  Calculations 


[May  1979  Data] 


General  Rules  for  Notation 


AIRD 

AIR  Density 

AH 

Absolute  Humidity 

AT 

Air  Temperature 

BP 

Barometric  Pressure 

BR 

Bowen  Ratio 

DO  □  □ 

Incremental  change  in  D  O  □  equivalent  to  the  calculated  error. 

aoa 

.  the  partial  derivative  of  □  □  with  respect  to  height  (z) 

D  □  □  DZ 

DF  □  □  □ 

Difference  betweeen  the  profile  and  bulk  derived  ODD  values  as  computed 
by  the  standard  deviation  from  the  composite  error  weighted  mean. 

DP 

Dew  Point  in  °C 

DRAG 

DRAG  coefficient  (neutral)  computed  for  10  m  altitude 

E  □  □  O 

Error  (approximate)  as  computed  from  constituent  measurement 
uncertainties  for  □  □  □. 

FRICV  or  FRIC 

FRICtion  Velocity 

GGC  □  □ 

Goff-Gratch  Constant  0  □ 

GMH 

Geometric  Mean  Height 

HEFLX  or  HEFX 

HEat  (sensible)  FLuX 

HUFLX  or  HUFX 

HUmidity  FLuX 

LHFLX  or  LHFX 

Latent  Heat  FLuX 

LHV 

Latent  Heat  of  Vaporization 

MOFLX  or  MOFX 

Momentum  FLuX 

MOL 

Monin-Obukhov  Length 

N(  )„ 

digital  channel  Number  (  ),  character  n 

OPT1R 

OPTical  Refractive  Index  (C„J) 

PSIlZn 

i£i  .  wind  spf  'd  log  profile  stability  correction  at  Zc  height 

PSI2ZO 

ii2.  temperature  and  humidity  log  ,  rofile  stability  correction  at  height  7~ 

PT 

Potential  Temperature  in  °C 

RH 

Relative  Humidity 

Rl 

Richardson  (gradient)  number  stability 

RUFL 

Roughness  Length 

SCL  □  □  G  or  SL  D  □  □ 

SCaLing  C  zi  3  parameter. 

SDCOD 

Standard  Deviation  of  the  profile  and  bulk  derived  n  ~  values  from  the 
composite  error  weighted  mean 

SH 

Specific  Humidity 

SPHEAT 

SPecific  HEAT 

SR 

Sky  and  solar  short  wave  Radiation  heat  (lux 

SVP 

Saturated  Vapor  Pressure 

THFLX  or  THFX 

Total  Heat  budget  FLuX  (sky  &  solar  short  wsve  +  senstnl  +  latent) 

TUR 

microthermal  TURbulence  temperature  structure  parameter  t('  }) 

V(  ) 

average  raw  data  Voltage  for  analog  channe.  (  ) 

V'(  ) 

average  field  calibration  corrected  Voltage  for  analog  channel  (  ) 

VKC 

Von  Karman  Constant,  set  equal  to  0  4 

VP 

Vapor  Pressure 

VPT 

Virtual  Potential  Temperature  in  °C 

VT 

Virtual  Temperature  in  °C 

vv  cj  n  c 

Vertical  Velocity  and  □  □  Covariance 

WD 

Wind  Direction 

wm  non 

composite  error  Weighted  Mean  of  the  profile  and  bulk  derived  □  n  r  values 

ws 

Wind  Speed 

WTB 

Water  Temperature  (Bulk) 

Z 

height  above  escarpment  surface  which  is  considered  to  be  equivalent 
to  height  above  water 
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ZOL 

□  a  □  i 
a  □  o  2 

□  □  □  B 

□  □  □  D 

□  □  □  EC 

□  □  □  FCAL 
DDK 

□  O  □  M 

□  □  OSLOP  or  □  □  □  SL 

□  □  □  T 
caow 

□  □  a  WTB 

Notation  Description  Listing 


Z  Over  L  (Z/L  or  {)  stability  parameter 
upper  height  value  for  □  □  O 
lower  height  value  for  O  Q  □ 

Bulk  aerodynamic  derived  value  or  ten  meter  height  value  for  O  □  □ 
vertical  profile  Differential  value  for  □  □  O 
Escarpment  Coefficent  correction  for  □  □  □ 

Field  CALibration  correction  for  □  □  □ 
value  of  □  □  in  °K 

geometric  Mean  height  value  for  □  □  □ 
profile  SLOPe  for  Q  □  □ 

Ten  meter  height  value  for  O  □  □ 

Water  level  (or  mean  sea  level)  height  value  for  □  □  □ 

□  □  □  at  ten  meter  height  minus  the  Water  Temperature  (Bulk) 


Listed  below  in  alphabetical  order  are  the  definitions  of  the  English  shorthand  notation  symbols 
(with  units)  employed  in  the  computer  calculations. 


Symbol: 

Units: 

Description: 

A 

- 

Variable  in  quadratic  solution  for  profile  derived  Z/L  (or  £)  stability 
parameter  when  Richardson’s  number  >  0. 

A1 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z1  height. 

A2 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z2  height. 

AB 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  10  meter  height. 

AIRD 

kg/m3 

Air  density  of  moist  air  at  the  geometric  mean  height  (GMH). 

AIRDB 

kg/m3 

Air  density  of  moist  air  at  the  10  meter  height. 

AH1 

kg/m3 

Absolute  humidity  (or  water  vapor  density)  at  the  Z1  height. 

AH2 

kg/m3 

Absolute  humidity  (or  water  vapor  density)  at  the  Z2  height. 

AHB 

kg/m3 

Absolute  humidity  (or  water  vapor  density)  at  the  10  meter  height. 

AHW 

kg/m3 

Absolute  humidity  (or  water  vapor  density)  estimated  at  water  level  by 
assuming  the  dew  point  temperature  is  equal  to  the  water  temperature. 

arctani  ) 

radians 

Arctangent  of  (  ). 

ATI 

°C 

A;.  temperature  in  °C  at  the  Z1  height. 

AT2 

°C 

Air  temperature  in  °C  at  the  Z2  height. 

ATB 

°C 

Air  temperature  in  °C  at  the  10  meter  height 

ATK1 

°K 

Air  temperature  in  °K  at  the  Z1  height. 
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ATK2 

°K 

Air  temperature  in  °K  at  the  Z2  height. 

ATKB 

°K 

Air  temperature  in  °K  at  the  10  meter  height. 

ATKM 

°K 

Air  temperature  in  °K  at  the  geometric  mean  height  (GMH). 

ATM 

°C 

Air  temperature  in  °C  at  the  geometric  mean  height  (GMH). 

ATWTB 

°K 

Air  temperature  at  the  10  meter  height  minus  the  bulk  water  temperature. 

AW 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  water  level. 

B 

— 

Variable  in  quadratic  solution  for  profile  derived  Z/L  (or  £)  stability 
parameter  when  Richardson’s  number  >  0. 

B1 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z1  meter  height. 

B2 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z2  height. 

BB 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  10  meter  height. 

BP1 

mb 

Barometric  pressure  estimated  for  the  Z1  height 

BP2 

mb 

Barometric  pressure  measured  at  the  Z2  height. 

BPB 

mb 

Barometric  pressure  estimated  for  the  ten  meter  height  (ZB). 

BPM 

mb 

Barometric  pressure  estimated  for  the  geometric  mean  height  (GMH). 

BPW 

mb 

Barometric  pressure  estimated  for  mean  sea  level  height. 

BR 

- 

Profile  derived  Bowen  Ratio. 

BRB 

— 

Bulk  aerodynamic  derived  Bowen  Ratio. 

BW 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  water  level. 

C 

- 

Variable  in  quadratic  solution  for  profile  derived  Z/L  (or  £l  stability 
parameter  when  Richardson's  number  >  0. 

Cl 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z1  height. 

C2 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z2  height. 

CB 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  10  meter  height. 

CW  - 

D1 

D2 

DB  - 

DFBR  % 

DFDRAG  % 

DFFRIC  % 

DFHEFX  % 

DFLHFX  % 

DFMOFX  % 

DFRI  % 

DFRUFL  % 
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Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  water  level. 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z1  height. 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure  at  the 
Z2  height. 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure  at  the 
10  meter  height. 

Difference  between  the  profile  and  bulk  derived  bowen  ratio  values 
as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainity  value,  whichever  absolute 
value  is  larger). 

Difference  between  the  profile  and  bulk  derived  drag  coefficient  values 
as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainty  value,  whichever  absolute 
value  is  larger) . 

Difference  between  the  profile  and  bulk  derived  friction  velocity  values 
as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainty  ,  whichever  absolute  value 
value  is  larger). 

Difference  between  the  profile  and  bulk  derived  sensisible  heat  flux 
values  as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainty  value,  whichever  absolute 
value  is  larger). 

Difference  between  the  profile  and  bulk  derived  latent  heat  flux  values 
as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainty  value,  whichever  absolute 
value  is  larger). 

Difference  between  the  profiL  and  bulk  derived  momentum  flux  values 
as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainty  value,  whichever  absolute 
value  is  larger). 

Difference  between  the  profile  and  bulk  derived  gradient  Richardson 
number  stability  values  as  computed  by  the  standard  deviation  from 
the  composite  error  weighted  mean  (or  measurement  uncertainty  value, 
whichever  absolute  value  is  larger). 

Difference  between  the  profile  and  bulk  derived  roughness  length  values 
as  computed  by  the  standard  deviation  from  the  composite  error  weighted 
mean  (or  measurement  uncertainty  value,  whichever  absolute  value  is  larger). 

Difference  between  the  profile  and  bulk  derived  scaling  potential 
temperature  values  as  computed  by  the  standard  deviation  from  the 
composite  weighted  mean  (or  measurement  uncertainty  value,  whichever 
absolute  value  is  larger). 


DFSLPT 


% 
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DFSLSH 

% 

Difference  between  the  profile  and  bulk  derived  scaling  specific 
humidity  values  as  computed  by  the  standard  deviation  from  the 
composite  error  weighted  mean  (or  measurement  uncertainty  value, 
whichever  absolute  value  is  larger). 

DFSR 

% 

Difference  between  the  profile  and  bulk  derived  sky  and  solar  radiation 
heat  flux  values  as  computed  by  the  standard  deviation  from  the 
composite  error  weighted  mean  (or  measurement  uncertainty  value, 
whichever  absolute  value  is  larger). 

DFTHFX 

% 

Difference  between  the  profile  and  bulk  derived  total  heat  budget  flux 
values  as  computed  by  the  standard  deviation  from  the  composite  error 
weighted  mean  (or  measurement  uncertainty  value,  whichever  absolute 
value  is  larger). 

DFZOLT 

% 

Difference  between  the  profile  and  bulk  derived  Z/L  (or£)  stability 
parameter  at  10  meters  values  as  computed  by  the  standard  deviation 
from  the  composite  error  weighted  mean  (or  measurement  uncertainty 
value,  whichever  absolute  value  is  larger). 

DH 

watt/m2 

Sum  of  the  absolute  values  of  the  profile  derived  solar  radiation, 
latent,  and  sensible  heat  fluxes. 

DHB 

watt/m2 

Sum  of  the  absolute  values  of  the  bulk  derived  solar  radiaton, 
latent,  and  sensible  heat  fluxes. 

DHEFLX 

watt/m2 

Incremental  change  in  profile  derived  heat 
flux  equivalent  to  the  calculated  error  x  100. 

DHEFXB 

watt/ m 2 

Incremental  change  in  bulk  aerodynamic  derived  heat 
flux  equivalent  to  the  calculated  error  x  100. 

DLHFLX 

watt/m2 

Incremental  change  in  profile  derived  latent 
heat  flux  equivalent  to  the  calculated  error  x  100. 

DLHFXB 

watt/m2 

Incremental  change  in  bulk  aerodynamic  derived  latent 
heat  flux  equivalent  to  the  calculated  error  x  100. 

DPI 

°C 

Dew  point  in  °C  at  the  Z1  height. 

DP1FCAL 

volt 

Dew  point  field  calibration  correction  at  the  Z1  height. 

DP2 

°C 

Dew  point  in  °C  at  the  Z2  height. 

DP2FCAL 

volt 

Dew  point  field  calibration  correction  at  the  Z2  height. 

DPB 

°C 

Dew  point  in  °C  at  10  meter  height. 

DPKl 

°K 

Dew  point  in  °K  at  the  Z1  height. 

DPK2 

°K 

Dew  point  in  °K  at  the  Z2  height. 

DPKB 

°K 

Dew  point  in  °K  at  the  10  meter  height. 
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DPTDZ 

°K/m 

Profile  derived  partial  derivative  of  potential  temperature 
with  respect  to  height. 

DRAG 

— 

Profile  derived  neutral  atmospheric  drag  coefficient  computed  for  the 

10  meter  height. 

DRAGB 

- 

Bulk  aerodynamic  derived  neutral  atmospheric  drag  coefficient  computed  for 
the  10  meter  height. 

DSHDZ 

kg/kg  m 

Profile  derived  partial  derivative  of  specific  humidity 
with  respect  to  height. 

DSR 

watt/m2 

Incremental  change  in  the  sky  and  solar  radiation 
heat  flux  equivalent  to  the  measurement  error  x  100. 

DSRB 

watt/m2 

Same  as  DSR. 

DW 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  water  level. 

DWSDZ 

m/sec  -  m 

Profile  derived  partial  derivative  of  wind  speed  with  respect 
to  height. 

EAHWB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for 
the  computed  absolute  humidity  difference  between  the  10 
meter  height  and  water  level. 

EBR 

% 

Mean  error  referenced  to  the  measurement  accuracy  for 
the  profile  derived  Bowen  Ratio. 

EBRB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  Bowen  Ratio. 

EDRAG 

% 

Mean  error  referenced  to  the  measurement  accuracy  for 
the  profile  derived  drag  coefficient  at  the  10  meter  height. 

EDRAGB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  dray  coefficient  at  the  10  meter  height. 

EFRICB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  friction  (or  scaling)  velocity. 

EFRICV 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
profile  derived  friction  (or  scaling)  velocity. 

EHEFLX 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
profile  derived  sensible  heat  flux. 

EHEFXB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  sensible  heat  flux. 

EHUFLX 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
profile  derived  humidity  flux. 
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EHUFXB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  humidity  flux. 

ELHFLX 

% 

Mean  error  referenced  to  the  measurement  accuracy  for 
the  profile  derive  latent  heat  flux. 

ELHFXB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  latent  heat  flux. 

EMOFLX 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
derived  momentum  flux. 

EMOFXB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  momentum  flux. 

EMOLB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
bulk  aerodynamic  derived  Monin-Obukhov  (or  Obukhov)  length. 

EMTC 

% 

Mean  error  estimated  for  the  bulk  aerodynamic  moisture  transfer 
coefficient. 

EPSID 

% 

Combined  mean  error  associated  with  the  parameter  profile  slopes 
due  to  the  (Ln(Zl)-PSIlZl]-[Ln(Z2)-PSIlZ2]  or  [Ln(Zl)-PSI2Zl]- 
[Zn(Z2)— PSI2Z2)  terms. 

EPTD 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
potential  temperature  differential. 

EPTPD 

% 

Mean  error  reference  to  the  measurement  accuracy  for  the  partial 
derivative  of  potential  temperature  with  respect  to  height. 

EPTSLP 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
profile  slope  of  the  potential  temperature. 

EPTWTB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  difference 
between  the  potential  temperature  at  10  meters  and  the  bulk 
water  temperature. 

ERI 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
derived  gradient  Richardson  number  stability. 

ERIB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  gradient  Richardson  number  stability. 

ERUFL 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
derived  roughness  length. 

ERUFLB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  roughness  length. 

ESCLPT 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
profile  derived  scaling  potential  temperature. 
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ESCLSH 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
derived  scaling  specific  humidity. 

ESHD 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
specific  humidty  differential. 

ESHPD 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  partial 
derivative  of  specific  humidity  with  respect  to  height. 

ESHSLP 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile  slope 
of  the  specific  humidity. 

ESHTC 

% 

Mean  error  estimated  for  the  bulk  aerodynamic  sensible  heat  transfer 
coefficient. 

ESLPTB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  scaling  potential  temperature. 

ESLSHB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  scaling  specific  humidity. 

ESR 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  sky  and  solar 
radiation  heat  flux. 

ESRB 

% 

Same  as  ESR. 

ESTRES 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  shearing  (or  surface)  stress. 

ETHFLX 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile 
derived  total  heat  budget  (or  net  heat)  flux. 

ETHFXB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  total  heat  budget  (or  net  heat)  flux. 

EVVHC 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  vertical  velocity  and  absolute  humidity  covariance. 

EVVLC 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  vertical  velocity  and  longitudinal  velocity  covariance. 

EVVPTC 

% 

Mean  error  reference  to  the  measurement  accuracy  for  the  bulk 
aerodynamic  derived  vertical  velocity  and  potential  temperature  covariance 

EWSB 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  wind  speed 
at  the  10  meter  height. 

EWSD 

% 

Mean  error  referenced  to  the  measurement  accuracy  fo  the  profile  wind 
speed  differential. 

EWSPD 


Mean  error  referenced  to  the  measurement  accuracy  for  the  partial 
derivative  of  the  wind  speed  with  respect  to  height. 
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EWSSLP 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the  profile  slope 
of  the  wind  speed. 

exp(  ) 

- 

Exponent  to  base  of  natural  logarithm  e  of  (  ),  e  =  2.71828.... 

EZB 

% 

Mean  error  refernced  to  the  measurement  accuracy  of  height  at  ten  meters. 

EZOL 

% 

Mean  error  referenced  to  the  measurement  accuracy  of  the  profile  derived 
Z/L  (or  £)  stability  parameter  as  computed  at  the  geometric  mean 
height  (GMH). 

EZOLB 

% 

Mean  error  referenced  to  the  measurement  accuracy  of  the  bulk 
aerodynamic  derived  Z/L  (or  £)  stability  parameter 
as  computed  at  the  geometric  mean  height  (GMH). 

EZOLT 

% 

Mean  error  referenced  to  the  measurement  accuracy  for  the 
profile  derived  Z/L  (or  £)  stability  parameter  as 
computed  for  the  ten  meter  height. 

EZOLTB 

% 

Mean  error  referenced  to  the  measurement  accuracy  of  the 
bulk  aerodynamic  derived  Z/L  (or  £)  stability  parameter 
as  computed  for  the  ten  meter  height. 

F 

- 

Variable  in  Newton-Raphson  method  solution  for  profile  derived  Z/L  (or  £) 
stability  parameter  when  Richardsc.  ’•  number  <  0. 

F' 

— 

Variable  in  Newton-Raphson  method  solution  for  profile  derived  Z/L  (or  £) 
stability  parameter  when  Richardson’s  number  <  0. 

FI 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z1  height. 

F2 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  Z2  height. 

FB 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  the  10  meter  height. 

FRICV 

m/sec 

Profile  derived  friction  (or  scaling)  velocity. 

FRICVB 

m/sec 

Bulk  aerodynamic  derived  friction  (or  scaling)  velocity. 

FW 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  vapor  pressure 
at  water  level. 

Gt 

- 

Intermediate  step  in  Goff-Gratch  formulation 
of  saturated  vapor  pressure  at  the  Z1  height. 

G2 

- 

Intermediate  step  in  Goff-Gratch  formulation 
of  saturated  vapor  pressure  at  the  Z2  height. 

GA 

m/sec2 

Gravitational  acceleration  constant;  set  equal  to 

9.7959  for  the  San  Nicolas  Island  latitude. 
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GB 

Intermediate  step  in  Goff-Gratch  formulation 
of  saturated  vapor  pressure  at  the  10  meter  height. 

GGC10 

- 

Goff-Gratch  formulation  constant:  —3.49149. 

GGC11 

- 

Goff-Gratch  formulation  constant:  11.344. 

GGC12 

- 

Goff-Gratch  formulation  constant:  5.02808. 

GGC13 

- 

Goff-Gratch  formulation  constant:  —7.90298. 

GGC14 

— 

Goff-Gratch  formulation  constant:  8.1328  x  10~3. 

GGC15 

- 

Goff-Gratch  formulation  constant:  —1.3816  x  10-7. 

GMH 

meter 

Geometric  mean  of  heights  Z1  and  Z2.  This  is  the 
equivalent  to  the  mean  measurement  height  as 
plotted  on  a  Ln  (height)  vs.  linear  graph. 

HEFLX 

watt/m2 

Profile  derived  sensible  heat  flux. 

HEFLXB 

watt/m2 

Bulk  aerodynamic  derived  sensible  heat  flux. 

HUFLX 

kg/ sec  ■  m2 

Profile  derived  specific  humidity  flux. 

HUFLXB 

kg/ sec  ■  m2 

Bulk  aerodynamic  derived  specific  humidity  flux. 

IPRZ 

— 

Interpolated  logarithmic  profile  ratio  of  heights  Z1  and  Z2 
employed  for  computing  parameter  values  at  the  height 
of  ten  meters  (ZB). 

IPRTUR 

— 

Interpolated  logarthmic  profile  ratio  of  heights  ZTUR1  and 

ZTUR2  employed  for  computing  the  turbulence  parameters  values 
of  the  height  at  ten  meters  (ZB). 

J 

— 

Variable  in  Newton-Raphson  method  solution  for  profile  derived  Z/L  (or  £) 
stability  parameter  when  Richardson's  number  <  0. 

J1 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated  vapor 
pressure  at  the  Z1  height. 

J2 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated  vapor 
pressure  at  the  Z2  height 

JB 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated  vapor 
at  the  10  meter  height. 

K1 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated  vapor 
pressure  at  the  Z1  height. 

K2 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated  vapor 
pressure  at  the  Z2  height. 
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KB 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated  vapor 
pressure  at  the  10  meter  height. 

LAMBDA 

meter 

Wavelength  employed  for  computing  optical  refractive  index; 
set  equal  to  5.4  x  10-6. 

LHFLX 

watt/m2 

Profile  derived  latent  heat  flux. 

LHFLXB 

watt/m2 

Bulk  aerodynamic  derived  latent  heat  flux. 

LHV 

ITcal/kg 

Profile  derived  latent  heat  of  water  vaporation. 

LHVB 

ITcal/kg 

Bulk  aerodynamic  derived  latent  heat  of  water  vaporation. 

Ln  (  ) 

- 

Natural  logarithm  of  (  )  with  base  e  =  2.71828  .... 

LOGFV 

- 

Logarithm  to  the  base  J  of  the  profile  derived  friction  velocity. 

LOGFVB 

— 

Logarithm  to  the  base  10  of  the  bulk  derived  friction  velocity. 

Ml 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated 
vapor  pressure  at  the  Z1  height. 

M2 

- 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated 
vapor  pressure  at  the  Z2  height. 

MB 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated 
vapor  pressure  at  the  10  meter  height. 

MOFLX 

Nt/m2 

Profile  derived  momentum  flux. 

MOFLXB 

Nt/m2 

Bulk  aerodynamic  derived  momentum  flux. 

MOL 

meter 

Profile  derived  Monin-Obukhov  (or  Obukhov)  length. 

MOLB 

meter 

Bulk  aerodynamic  derived  Monin-Obukhov  (or  Obukhov)  length. 

MTC 

- 

Bulk  aerodynamic  moisture  transfer  coefficient; 
set  equal  to  1.32  x  10~\ 

N  (  >„ 

- 

Digital  channel  number  (  )  consisting  of  iO  parallel  digital  characters, 
n  =  1,  2 _ 10. 

OPT1R1 

°K/m  2/3 

Optical  refractive  index  parameter  (C,;) 
at  the  ZTUR1  height. 

OPT1R2 

°K/m  2/1 

Optical  refractive  index  parameter  (C„2) 
at  the  ZTUR2  height. 

OPT1RT 

°K/m  2/1 

Optical  refractive  index  parameter  (C,2) 
at  the  10  meter  height. 

psiiz: 

- 

Businger  wind  speed  profile  stability  correction 
(4'l)  for  the  Ln  (Zl)  height. 
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PSI1Z2 

Businger  wind  speed  profile  stability  correction 
()  for  the  Ln  (Z2)  height. 

PSI2Z1 

- 

Businger  temperature  and  humidity  stability  correction 

OP2)  for  the  Ln  (Zl)  height. 

PSI2Z2 

- 

Businger  temperature  and  humidity  stability  correction 
('P2)  for  the  Ln  (Z2)  height. 

PT1 

°C 

Potential  temperature  in  °C  at  the  Zl  height. 

PT2 

°c 

Potential  temperature  in  °C  at  the  Z2  height. 

PTB 

°c 

Potential  temperature  in  °C  at  the  10  meter  height. 

PTK.1 

°K 

Potential  temperature  in  °K  at  the  Zl  height. 

PTK2 

°K 

Potential  temperature  in  °K  at  the  Z2  height. 

PTKB 

°K 

Potential  temperature  in  °K  at  the  10  meter  height. 

PTKD 

°K 

Potential  temperature  vertical  profile  differential  in  °K. 

PTKSLOP 

— 

Profile  derived  physical  slope  of  Ln  (height)  with  Businger 
stability  corrections  vs.  potential  temperature. 

PTWTB 

°K 

Potential  temperature  at  the  10  meter  height 
minus  the  bulk  water  temperature. 

Ql 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated 
vapor  pressure  at  the  Zl  height. 

Q2 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated 
vapor  pressure  at  the  Z2  height. 

QB 

— 

Intermediate  step  in  Goff-Gratch  formulation  of  saturated 
vapor  pressure  at  the  10  meter  height. 

REHL 

Ratio  of  the  upwind  escarpment  height  to  length  as  computed 
from  the  horizontally  integrated  (±10^  near-field  topography 
(within  25  meters  of  sensors)  and  the  mean  wind  direction. 

RH1 

% 

Relative  humidity  at  the  Zl  height. 

RH2 

% 

Relative  humidity  at  the  Z2  height. 

RHB 

% 

Relative  humidity  at  the  10  meter  height. 

R1 

- 

Profile  derived  gradient  Richardson  number  stability. 

RIB 

— 

Bulk  aerodynamic  flux  derived  gradient  Richardson  number  stability. 

RLC10 

— 

Roughness  length  equation  constant:  -2.501 
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RLCU 

— 

Roughness  length  equation  constant:  +1.465 

RLC12 

- 

Roughness  length  equation  constant:  -6.743 

RLC13 

- 

Roughness  length  equation  constant:  -10.700 

RLC14 

- 

Roughness  length  equation  constant:  -6.875 

RUFL 

meter 

Profile  derived  roughness  length. 

RUFLB 

meter 

Bulk  aerodynamic  derived  roughness  length. 

SCLPT 

°K 

Profile  derived  scaling  potential  temperature. 

SCLPTB 

°K 

Bulk  aerodynamic  derived  scaling  potential  temperature. 

SCLSH 

kg/  kg 

Profile  derived  scaling  specific  humidity. 

SCLSHB 

kg/ kg 

Bulk  aerodynamic  derived  scaling  specific  humidity. 

SDBR 

— 

Standard  deviation  of  the  profile  and  bulk  derived  bowen  ratio  values 
from  the  composite  error  weighted  mean. 

SDDRAG 

— 

Standard  deviation  of  the  profile  and  bulk  derived  drag  coefficient  values 
from  the  composite  error  weighted  mean. 

SDFRIC 

m/sec 

Standard  deviation  of  the  profile  and  bulk  derived  friction  velocity  values 
from  the  composite  error  weighted  mean. 

SDHEFX 

watt/m2 

Standard  deviation  of  the  profile  and  bulk  derived  sensible  heat  flux 
values  from  the  composite  error  weighted  mean. 

SDLHFX 

watt/m2 

Standard  deviation  of  the  profile  and  bulk  derived  latent  heat  flux  values 
from  the  composite  error  weighted  mean. 

*SDMOFX 

Nt/m2 

Standard  deviation  of  the  profile  and  bulk  derived  momentum  flux 
values  from  the  composite  error  weighted  mean. 

SDRI 

— 

Standard  deviation  of  the  profile  and  bulk  derived  gradient  Richardson 
number  stability  values  from  the  composite  error  weighted  mean. 

SDRUFL 

meter 

Standard  deviation  of  the  profile  and  bulk  derived  roughness  length 
values  from  the  composite  error  weighted  mean. 

SDSLPT 

°K 

Standard  deviation  of  the  profile  and  bulk  derived  scaling-potential 
temperature  values  from  the  composite  error  weighted  mean. 

SDSLSH 

kg/ kg 

Standard  deviation  of  the  profile  and  bulk  derived  scaling  specific  humidity 
values  from  the  composite  error  weighted  mean. 

SDSR 

watt/m2 

Standard  deviation  of  the  profile  and  bulk  derived  sky  and  solar  radiation 
heat  flux  values  from  the  composite  error  weighted  mean. 
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SDTHFX 

watt/  m2 

Standard  deviation  of  the  profile  and  bulk  derived  total  heat  budget  flux 
values  from  the  composite  error  weighted  mean. 

SDZOLT 

- 

Standard  deviation  of  the  profile  and  bulk  derived  Z/L  (or  £)  stability 
parameter  at  10  meters  values  from  the  composite  error  weighted  mean. 

SHI 

kg/  kg 

Specific  humidity  at  the  Z1  height. 

SH2 

kg/ kg 

Specific  humidity  at  the  Z2  height. 

SHB 

kg/ kg 

Specific  humidity  at  the  10  meter  height. 

SHD 

kg/ kg 

Specific  humidity  vertical  profile  differential. 

SHSLOP 

— 

Profile  derived  physical  slope  of  Ln  (height)  with  Businger 
stability  corrections  vs.  specific  humidity. 

SHTC 

— 

Bulk  aerodynamic  sensible  heat  transfer  coefficient; 
set  equal  to  0.92  x  10-3. 

SPHEAT 

ITcal/kg  °K 

Profile  derived  specific  heat  of  moist  at  constant  pressure. 

SPHEATB 

ITcal/kg  °K 

Bulk  aerodynamic  derived  specific  heat  of  moist  air  at  constant  pressure. 

SR 

watt/m2 

Sky  and  solar  short  wave  radiation  heat  flux. 

SSTRES 

kg/m  •  sec2 

Bulk  aerodynamic  derived  shearing  (or  surface)  stress. 

SVP1 

mb 

Saturated  water  vapor  pressure  at  the  Z1  height. 

SVP2 

mb 

Saturated  water  vapor  pressure  at  the  Z2  height. 

SVPB 

mb 

Saturated  water  vapor  pressure  at  the  10  meter  height. 

THFLX 

watt/m2 

Profile  derived  total  heat  budget  (sky  &  solar  short  wave  radiation 
+  sensible  heat  +  latent  heat)  flux. 

THFLXB 

watt/m2 

Bulk  aerodynamic  derived  total  heat  budget  (sky  &  solar  short  wave 
radiation  +  sensible  heat  +  latent  heat)  flux. 

TRT 

Intermediate  step  in  computing  the  microtherria 
turbulence  temperature  structure  parameter  (C,2) 
at  the  10  meter  height  from  profile  C,2  measurements. 

TTABLE 

meter 

Tide  table  referenced  to  mean  sea  level. 

TUR1 

°K/m~2/3 

Microthermal  turbulence  temperature  structure  parameter 
(C,2)  at  the  ZTUR1  height. 

TUR2 

°K/m_2/3 

Microthermal  turbulence  temperature  structure  parameter 
(C,2)  at  the  ZTUR2  height. 

TURD 

°K/m~2/3 

Microthermal  turbulence  temperature  structure 
vertical  profile  differential. 
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TURSLOP 

Profile  derived  slope  of  Ln  (height)  vs.  Ln  (microthermal  turbulence 
temperature  structure  parameter  (C,2)). 

TURT 

°K/m_2/3 

Microthermal  turbulence  temperature  structure  parameter 
(C,2)  at  the  10  meters  height. 

UWPL 

meter 

Upwind  path  length  from  the  water’s  edge  to  the  sensors 
as  approximated  from  mean  wind  direction  and  tide 
table  data. 

V() 

volt 

Average  raw  data  voltage  for  analog  channel  number  (  ). 

V'  () 

volt 

Field  calibration  corrected  average  data  voltage  for  analog 
channel  number  ( ). 

VKC 

- 

Von  Karman  constant;  set  equal  to  0.4. 

VP1 

mb 

Water  vapor  pressure  at  the  Z1  height. 

VP2 

mb 

Water  vapor  pressure  at  the  Z2  height. 

VPB 

mb 

Vapor  pressure  at  the  10  meter  height. 

VPT1 

°C 

Virtual  potential  temperature  in  °C  at  the  Z1  height. 

VPT2 

°c 

Virtual  potential  temperature  in  °C  at  the  Z2  height. 

VPTB 

°c 

Virtual  potential  temperature  in  °C  at  the  iO  meter  height. 

VPTK1 

°K 

Virtual  potential  temperature  in  °K  at  the  Z1  height. 

VPTK2 

°K 

Virtual  potential  temperature  in  °K  at  the  Z2  height. 

VPTKB 

°K 

Virtual  potential  temperature  in  °K  at  the  10  meter  height. 

VPTKM 

°K 

Virtual  potential  temperature  at  the  geometric  mean  height  (GMH). 

VPTWTB 

°K 

Virtual  potential  temperature  at  the  10  meters  height 
minus  the  bulk  water  temperature. 

VPW 

mb 

Water  vapor  pressure  estimated  at  water  level  by  assuming  the  dew  point 
temperature  is  equal  to  the  water  temperature. 

VT1 

°C 

Virtual  temperature  in  °C  at  the  Z1  height. 

VT2 

°C 

Virtual  temperature  in  °C  at  the  Z2  height. 

VTB 

°C 

Virtual  temperature  in  °C  at  the  10  meter  height. 

VTK1 

°K 

Virtual  temperature  in  °K  at  the  Z1  height. 

VTK2 

°K 

Virtual  temperature  in  °K  at  the  Z2  height. 

VTKB 

°K 

Virtual  temperature  in  °K  at  the  10  meter  height. 
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VTK.M 

°K 

Virtual  temperature  at  the  geometric  mean  height  (GMH). 

VTWTB 

°K 

Virtual  temperature  at  the  10  meter  height  minus 
the  bulk  water  temperature. 

VVHC 

m  •  kg/ sec  ■  m 1 

Bulk  aerodynamic  derived  vertical  velocity  and  absolute 
humidity  covariance. 

VVLC 

m2/sec2 

Bulk  aerodynamic  derived  vertical  velocity  and  longitudinal 
velocity  covariance. 

VVPTC 

m  °K/sec 

Bulk  aerodynamic  derived  vertical  velocity  and  potential 
temperature  covariance. 

WD 

degree 

Wind  direction  referenced  to  true  North. 

WMBR 

— 

Composite  weighted  mean  for  the  profile  and  bulk  derived  bowen  ratio 
values  inversely  weighted  as  a  function  of  the  respective  measurement 
error. 

WMDRAG 

— 

Composite  weighted  mean  for  the  profile  and  bulk  derived  drag 
coefficient  values  inversely  weighted  as  a  function  of  the 
respective  measurement  error. 

WMFRIC 

m/sec 

Composite  weighted  mean  for  the  profile  and  bulk  derived  friction 
velocity  values  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMHEFX 

watt/  m2 

Composite  weighted  mean  for  the  profile  and  bulk  derived  sensible  heat 
flux  values  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMHUFX 

kg/sec  •  m2 

Composite  weighted  mean  for  the  profile  and  bulk  derived  humidity  flux 
values  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMLHFX 

watt/ m 2 

Composite  weighted  mean  for  the  profile  and  bulk  derived  latent  heat 
flux  values  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMMOFX 

Nt/m2 

Composite  weighted  mean  for  the  profile  and  bulk  derived  momentum 
flux  values  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMMOL 

meter 

Composite  weighted  mean  for  the  profile  and  bulk  derived 
monin-obukhov  length  values  inversely  weighted  as  a  function 
of  the  respective  measurement  error. 

WMRl 

— 

Composite  weighted  mean  for  the  profile  and  bulk  derived  gradient 
Richardson  number  stability  values  inversely  weighted  as  a  function 
of  the  respective  measurement  error. 
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WMRUFL 

meter 

Composite  weighted  mean  for  the  profile  and  bulk  derived  roughness 
length  values  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMSLPT 

°K 

Composite  weighted  mean  for  the  profile  and  bulk  derived  scaling 
potential  temperature  values  inversely  weighted  as  a  function  of 
the  respective  measurement  error. 

WMSLSH 

kg/ kg 

Composite  weighted  mean  for  the  profile  and  bulk  derived  scaling 
specific  humidity  values  inversely  weighted  as  a  function  of  the 
respective  measurement  error. 

WMSR 

watt/m2 

Composite  weighted  mean  for  the  profile  and  bulk  derived  sky  and  solar 
radiation  heat  flux  inversely  weighted  as  a  function  of  the  respective 
measurement  error. 

WMTHFX 

watt/m2 

Composite  weighted  mean  for  the  profile  and  bulk  derived  total  heat 
budget  flux  values  inversely  weighted  as  a  function  of  the 
respective  measurement  error. 

WMZOL 

Composite  weighted  mean  for  the  profile  and  bulk  derived  Z/L  (or  {) 
stability  parameter  at  the  geometric  mean  height  values  inversely 
weighted  as  a  function  of  the  respective  measurement  error. 

WMZOLT 

— 

Composite  weighted  mean  for  the  profile  and  bulk  derived  Z/L  (or  £) 
stability  parameter  at  10  meters  values  inversely  weighted  as  a  function 
of  the  respective  measurement  error. 

WS1 

m/sec 

Wind  speed  at  the  Z1  height. 

WS1EC 

— 

Wind  speed  escarpment  correction  coefficient  for  the  Z1  height. 

WS2 

m/sec 

Wind  speed  at  the  Z2  height. 

WS2EC 

— 

Wind  speed  escarpment  correction  coefficient  for  the  Z2  height. 

WSB 

m/sec 

Wind  speed  at  the  10  meter  height. 

WSD 

m/sec 

Wind  speed  vertical  profile  differential. 

WSM 

m/sec 

Mean  wind  speed  of  the  measurements  at  the  Z1  and  Z2  heights 

WSSLOP 

- 

Profile  derived  physical  slope  of  Ln  (height)  with  Businger 
stability  corrections  vs.  wind  speed. 

WTB 

°C 

Bulk  water  temperature  in  °C. 

WTBFCAL 

volt 

Bulk  water  temperature  field  calibration  correction. 

WTKB 

°K 

Bulk  water  temperature  in  °K. 

WVGC 

Nt  m/kg  °K 

Water  vapor  gas  constant;  set  equal  to  4.6150  x  I02. 
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W1 

Intermediate  step  in  computation  of  the  Businger 
stability  correction  for  wind  speed  profile  when 

Richardson  number  <  0  at  the  Z1  height. 

W2 

— 

Intermediate  step  in  computation  of  the  Businger 
stability  correction  for  wind  speed  profile  when 

Richardson  number  <  0  at  the  Z2  height. 

Y1 

— 

Intermediate  step  in  computation  of  Businger  stability 
correction  for  temperature  and  humidity  profiles 
when  Richardson  number  <  0  at  the  Z1  height. 

Y2 

— 

Intermediate  step  in  computation  of  Businger  stability 
correction  for  temperature  and  humidity  profiles 
when  Richardson  number  <  0  at  the  Z2  height. 

Z1 

meter 

Upper  level  average  measurement  height  of  profile  instruments 
(except  C2)  referenced  to  ground  surface. 

Z2 

meter 

Lower  level  average  measurement  height  of  profile  instruments 
(except  C,1)  referenced  to  ground  surface. 

ZB 

meter 

This  is  the  standard  height  for  the  bulk  aerodynamic  calculations; 
set  equal  to  10  meters  as  referenced  to  ground  surface. 

ZIOL 

- 

Profile  derived  Z/L  (or  {)  stability  parameter  computed  for  the  Z1  height. 

Z20L 

— 

Profile  derived  Z/L  (or  ()  stability  parameter  computed  for  the  Z2  height. 

ZOL 

— 

Profile  derived  Z/L  (or  £)  stability  parameter  computed 

for  the  geometric  mean  height  which  is  the  relevant  height  for  the 

conversion  of  Richardson  number  to  Z/L. 

ZOLB 

— 

Bulk  aerodynamic  flux  derived  Z/L  (or  0  stability 
parameters  computed  for  the  geometric  mean  height. 

ZOLT 

— 

Profile  derived  Z/L  (or  0  stability 
parameter  computed  for  the  10  meter  height. 

ZOLTB 

— 

Bulk  aerodynamic  flux  derived  Z/L  (or  0  stability 
parameter  computed  for  the  10  meter  height. 

ZTUR1 

meter 

Upper  level  measurement  height  of  microthermal 
turbulence  temperature  structure  (C,2)  sensors 
referenced  to  the  ground  surface. 

ZTUR2 

meter 

Lower  level  measurement  height  of  microthermal 
turbulence  temperature  structure  (C,2)  sensors 
referenced  to  the  ground  surface. 

581 


T.  BLANC 


Computer  Calculations:  [May  1979  Data] 

Presented  below  are  the  calculations  performed  to  obtain  the  micrometeorological  parameters. 
They  are  listed  in  a  simple  algebraic  form  and  utilize  a  shorthand  English  notation  developed  for  com¬ 
puter  programming  purposes.  The  calculations  include  the  curve-fit  equations  for  converting  the  raw 
average  voltages  into  engineering  units,  the  field  calibration  and  wind  speed  escarpment  corrections,  the 
equations  for  computing  the  various  profile  and  bulk  aerodynamic  derived  stability  and  flux  parameters, 
and  the  computations  for  the  error  analysis  of  various  parameters.  The  MKS  International  System  of 
units  is  employed  throughout  this  work,  with  the  exception  of  millibars  (mb)  for  barometric  and  vapor 
pressures  instead  of  newton/ meter2  or  pascal,  and  International  Steam  Table  calories  (ITcal.)  instead  of 
joules.  Both  °K  and  °C  are  employed. 

1  millibar  =  102  newton/ meter2  =  102  Pascal 
1  ITcal.  =  4.18684  joules 

The  symbol  *  to  the  left  of  an  equation  indicates  a  modification  or  addition  made  since  the  previ¬ 
ous  experiment.  Equations  and  symbols  deleted  since  the  previous  experiment  are  listed  at  the  end  of 
this  section. 

ATI  =  N (1)S/V(1)6  .  Af(l)7Ar(l)gAr(l)9/V(l)|0 
and 

/VO),  Mode:  1  -  Primary  Sensor,  2  =  Backup  Sensor 
N(l)2  Resolution:  3=  /V(I)7  .  /V(l)8,  4  =  /V(l)6  .  N(l)7 
N (1)3  Interface  Numberl  =1,  2=2,  3  =  3,  4=4 
/V  (1)4  Polarity:  1  =  +,  2  =  — 

AT2=  N(2)5N(2)6  .  A'(2)7.V(2)8A'(2)9A'(2)10 
and 

A,(2)1  Mode:  1  =  Primary  Sensor,  2  =  Backup  Sensor. 

A'(2)2  Resolution:  3  =  A'(2)7  .  A'(2)8,  4  =  A'(2)6  .  A'(2)7 
A'(2)3  Interface  Number:  1=1,  2=2,  3=3,  4=4 
A/ (2)4  Polarity:  1  =  +,  2  =  - 

If  ^(09)  <  6.324  volt,  then: 

WD  =  145  +  34  x  K(09) 

If  I2 (09)  >  6.324  volt,  then: 

WD  =  -215  +  34  x  I' (09) 

*If-l  <  WD  <  10.  then:  WS\EC  -  .992  and  M"S2£C  =  .951 

REHL  -  .186  and  UWPL  -  17  +  24.2  (1.18  -  TTABLE) 

♦  If  10  <  WD  <  20,  then:  WS\EC  =  .993  and  WS2EC  -  .956 

REHL  -  .168  and  UWPL  -  19  +  20.8  (1.18  -  TTABLE) 
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♦  If  20  <  WD  <  30,  then:  WSIEC  -  .994  and  WS2EC  -  .960 

REHL  -  .152  and  UWPL  -  20  +  21.2  (1.18  -  TTABLE) 

♦  If  30  <  WD  <  40,  then:  WSIEC  =  .994  and  WS2EC  =  .965 

REHL  -  .136  and  UWPL  -  20  +  25.0  (1.18  -  TTABLE) 

♦  If  40  <  WD  <  230,  then:  WSIEC  =  1.000  and  WS2EC  =  1.000 

REHL  =  "NOT  COMPUTED"  and  UWPL  *  "NOT  COMPUTED" 

♦  If  230  <  WD  <  240,  then:  WS1£C  =  .998  and  WS2EC  =  .985 

REHL  -  .087  and  UWPL  -  30  +  16.1  (1.18  -  TTABLE) 

♦  If  240  <  WD  <  250,  then:  WSIEC  =  .998  and  WS2EC  «  .984 

REHL  -  .089  and  UWPL  «  30  +  14.8  (1.18  -  TTABLE) 

♦  If  250  <  WD  <  260,  then:  WS\EC  ~  .998  and  WS2EC  =  .983 

REHL  -  .090  and  UWPL  -  32  +  13.6  (1.18  -  TTABLE) 

♦  If  260  <  WD  <  270,  then:  WS1£C  -  .998  and  WS2£C  -  .983 

REHL  -  .090  and  UWPL  -  36  +  10.6  (1.18  -  TTABLE) 

♦  If  270  ^  WD  <  280,  then:  WSIEC  =  .997  and  WS2EC  =  .982 

REHL  -  .092  and  UWPL  -  39  +  8.9  (1.18  -  TTABLE) 

♦  If  280  <  WD  <  290,  then:  WSIEC  -  997  and  WS2£C  -  .977 

REHL  -  .103  and  UWPL  -  38  +  14.4  (1.18  -  TTABLE) 

♦  If  290  ^  WD  <  300,  then.  WS1£C  -  .995  and  WS2£C  -  .969 

REHL  -  .125  and  UWPL  -  41  +  29.7  (1.18  -  TTABLE) 

♦  If  300  <  WD  <  310,  then:  WS1£C  -  .993  and  WS2£C  =  .959 

REHL  -  .157  and  UWPL  -  34  +  65.3  (1.18  -  TTABLE) 

♦  If  310  ^  WD  <  320,  then:  WS1£C-  .992  and  WS2EC  -  .952 

REHL  -  .183  and  UWPL  -  27  +  69.9  (1.18  -  TTABLE) 

♦  If  320  <  WD  <  330,  then:  WS1£C  -  .992  and  WS2£C  -  .949 

REHL  -  .199  and  UWPL  -  21  +  48.7  (1,18  -  TTABLE) 

♦  If  330  <  WD  <  340,  then:  WS1£C  -  .991  and  WS2£C  -  .947 

REHL  -  .206  and  UWPL  19  +  36.9  (1.18  -  TTABLE) 
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*  If  340  <  WD  <  350,  then:  1KS1£C  =  .991  and  WS2EC  =  .947 

REHL  -  .207  and  UWPL  -  16  +  29.7  (1.18  -  TTABLE) 


*  If  350  <  WD  <  361,  then:  WSIEC  -  .992  and  WS2EC  =  .948 

REHL  -  .201  and  UWPL  -  16  +  24.2  (1.18  -  TTABLE) 


*  If  K(05)  <  2.570  volt,  then: 

IKS  1=  [-6.32834  x  1(T2  + 2.42269  x  K(05)- 0.399002 x  K«b)2  + 

8.72726 x  l(T2x  K(05)3]  x  WS\EC 

*  If  K (05)  >  2.570  volt,  then: 

IKS  1=  [3.08914 x  10“2  + 1.93793 x  K(05)  —  6.72817 x  1 0~4x  K(05)2]  x  1KS1£C 

*  If  K(06)  <  2.558  volt,  then: 

1KS2=  [-7.13544 xir 2  +  2.52039 x  K(06) -  0.404911  x  K(06)2  + 

8.22668  x  ir2x  K(06)3]  x  1KS2£C 


*  If  V(06)  >  2.558  volt,  then: 

IKS 2  =  [0.181091  +  1.92438  x  K(06)  +  1.55926  x  1(T4  x  K(06)2]  x  1KS2£C 


* DPIFCAL  =  (as  indicated  on  data  printout ) 

*  DP2FCAL  —  (as  indicated  on  data  printout ) 

K'(03)  -  K(03)  +  DPIFCAL 

DPI  =-20.825  + 6.25047 x  K'(03)- 4.04968 x  10~2x  K'(03)2+  1.43719  x  10~3x  K'(03)3 
K'(04)  =  V  (04)  +  DP2FCAL 

Z)P2  = -20.5 158  + 6.06103 x  K'(04)-2.15130x  10~2x  K'(04)2  +  1.890459x  1(T3 x  K'(04)3 


If  |  K(01)|  >  1.0  volt,  then: 

H  I  MODI  I 


TUR 1 


1.07722  x  101 


If  |K(01)|  <  1.0  volt,  then: 
TUR  1  =  "  NO  DATA" 


2 


If  I  V  (02)  |  >  l.Ovolt,  then: 


TUR  2 


L  IM02)| 

1.07722  x  10'  2 


2 


If  |K(02)|  <  l.Ovolt,  then: 

TUR  2  -  "  NO  DATA" 

*BP2  -  941.51  +  14.123  K(07)  +  0.22644  x  K(07)2  -  1.41907  x  10"2  x  K(07)3 
*SR  =  -139.46  x  K (08) 

*  WTBFCAL  =  (as  indicated  on  data  printout ) 

*  K'(10)  =  K(10)  +  WTBFCAL 

*  WTB  -  9.75329  +  0.969791  x  K'(10)  +  6.10709  xl(T4  x  K'(10)2 
*Z  1  =  18.35 
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*Z2  -  9.20 
ZB  -  10.000 
ZTUR 1  -  Z1  +  0.60 
ZTUR1 -  Z2  +  0.60 
GMH  -  VZl  x~Z2 
*  BP1  -  BP2  -  ((Z1-Z2)  x  0.12] 

*PPP  -  API  +  ((Zl-ZS)  x  0.12] 

*BPM-BPl  +  l(Zl-GMH)  x  0.12] 

*BPW  -  SP1  +  1(Z1)  x  0.12] 

47X1  =*  ATI  +  273.160 
ATK2-  AT2  +  273.160 
£>PX1  -  Z)P1  +  273.160 
DPK2  =  DP2  +  273.160 
41  -  373.160/ 0PX1 
42-  373.160/Z>PX2 
PI- 41  -  1.000 
P2-  42-  1.000 

Ci-  1.000- 

GGC10  —  -3.49149 
GGC11  -  11.344 
GGC12  -  5.02808 
GGC 13  -  -7.90298 
GGC14-  8.1328  x  10~3 
GGC15-  -1.3816  x  10-7 
Z>1  -  [10(CGC10)X(S1)]  -  1.000 

Z>2-  [io<GGC10)x(fi2)]  -  1.000 
*F1-  [io<Gccll)x<c,M  -  1.000 
*f2-  H0,CGcn)x(C1)l  -  1.000 
VP\  -  BP1  x  (/ll)GGCn  x  1oSGGCl3x8"+lGCCUxD11+|CGC,5xf" 
VP1-BP2  x  (A  2)ggcu  x  i0WGCI3x8«+(GGC'4xO21+1CGC,5xFli 
G1  -  373.160/ ATK\ 

G2-  373.160/47X2 
Q\-  G\-  1.000 
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Q  2 

J 1  =  1.000- 


G2-  1.000 
1 


J2  =  1.000- 


G1 

1 


G2\ 

K\  -  flO<GG<r,0)x<<?1>}  -  1.000 

*2=  [io(GC<r!0)x(02)j  _  j  ooo 
Ml  =  llO(GGCU)xUl)]  -  1.000 
M2  =  [l0(GGC1,)’‘(y2)3  -  1.000 

*  SVPl  «=  .g/M  X  (Cl)GGCn  x  ] qIGGC13x 01)+tGGC14x A ll+IGGC  15* A/ 1) 

*  SVP2=  BP2  x  (G2)ggc11  x  101cgcij*02Wggci4xa:21+iggci5xM2] 
1VVGC  =*  4.6150  X  102 

AH\  =  (VP1)  x 


R//l  = 


/?//2  = 


KP2 


SKP2 


x  100 


*SH  1 


*S//2 


0.622  x  KPl 


fl/>l  -  (0.378  x  VP\) 


0.622  x  VP2 


BP 2  -  (0.378  x  KP2) 

VTK\  =  (-47*1)  x  [1.000  +  (S//1  x  0.608)] 
K7*2  -  04  7*2)  x  (i.000  +  (57/2  x  0.608)] 
VT\  -  17*1  -  273.160 
VT2  =  17*2-  273.160 

/>7*i  -  (-47*1)  +  (0.0098  x  zn 

7*7*2  -  (-41*2)  +  (0.0098  x  Z2) 

7*71  -  PTK\ -  273.160 
7T2-  PTK2  -  273.160 
VPTK 1  -  (17*1)  +  (0.0098  x  Zl) 

VPTK2  -  (17*2)  +  (0.0098  x  Z2) 

VPT\  -  KPFAT 1  -  273.160 
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VPT2  - 
WSM  = 
*  HOT  - 


VPTK2  -  273.160 

WS1  +  WS2 
2 

(tVS  l-  IVS2) 


If  |  tVSD |  <  (WSM  x  .028),  then  set: 


WSD  -  +(H'W  x  .028) 

SHD  ~  (SHI-  SH2) 

*If  |S/fl>|  <  .08  x  ir3  and  DP2  >  WTB,  then  set: 
SHD  =  +  .08  x  ir3 

♦  If  |S//D|  <  .08  x  ir3  and  DP2  <  WTB,  then  set: 

SHD  =  -.08  x  JO-3 
*PTKD  -  (PTK 1  -  PTK2) 

^If  \PTKD\  <  .008  and  PT2  >  WTB,  then  set: 
PTKD  -  +.008 


♦  If  \PTKD\  <  .008  and  PT2  <  WTB,  then  set: 


PTKD  -  -  .008 


*  DWSDZ 

*  DSHDZ 

*  DPTDZ 
ATKM  = 


_ HOT 

GMH  x  Lti(Z\/Z2) 

_ SHD _ 

GMH  x  Ln(Z\/Z2) 

_ PTKD _ 

GMH  x  Ln(Z\/Z2) 
ATKl  +  ATK2 
2 


VPTKM 


VPTK 1  +  VPTK2 
2 


GA  -  9.7959 

R,  (GA)  x  (DPTDZ) 

“  (VPTKM)  x  [DWSDZ]1 
If  RI  <  -2.0,  then  ZOL  -  ’’NOT  COMPUTED” 


If  -2.0  <  RI  ^  0,  then  compute  ZOL  as  a  function  of  RI  solving  the  below  equation  in 
reverse  via  the  Newton-Raphson  Method  for: 

*'  - la74,ZOi)l  *  i 


Let  J  -  RI  as  an  arbitrary  starting  point  and 


ZOL1* 1 


ZOL1  - 


F(ZOL1) 

F'tfOL1) 
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If  Rl  >  4-  0.2,  then  ZOL  -  "NOT  COMPUTED" 

If  +  0.2  >  RI  >  0,  then  compute  ZOL  as  a  function  of  RI  solving  the  below  equation  in 
reverse  via  the  Quadratic  Solution  for: 

R.  0J  4{ZOL)  +  4.7  (ZOL)1 

(1  +  4.HZOL)]1 


Let: 


ZOL 


-B-  y/B2-  4(A  x  C) 
2(A) 


Where: 


A  -  (22.09  x  Rl)  -  4.7 
B  -  (9.4  x  RI)  -  0.74 
C~  Rl 


Then: 


MOL  - 
ZIOL 
ZIOL 


GMH 

ZOL 

Zi 

MOL 

Z2 

MOL 


PSIlZl  =  -4.7  (ZIOL) 


PSIlZl-  —4.7  (Z20L) 


PSIlZl 

PSIlZl 


— 4.1(Z\OL) 
0.74 

-4.KZ10L) 

0.74 


ZOLT  « 


ZB 

MOL 


*VKC-  0.4 


*  WSSLOP  ■ 

*SHSLOP  - 
*PTKSLOP 


(Ln(Z  1)  -  PS/1Z1]  -  [Ln(Z2)  -  PS/1Z2] 
WSD 

[Ln(Z  1)  -  PS/2Z11  -  tLn(Z2)  -  PS/2Z21 
SHD 

[Ln(Z  1)  -  PSI2ZI]  -  U«(Z2)  -  PS/2Z2) 
P7K0 


*T£/KD  -  (TURl-  TURl) 


*H\TURD\  <  .05,  then  set  [Ln(TUR\)-Ln(TURD]  -  -3.0 
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[Ln(ZTURl)  -  Ln(ZTUR2)\ 
*TURSLOP  =  — l~\wrT)  ~  Ln(TURl)] 

VKC 


FRICV  = 


WSSLOP 


*RLC10=  -2.501 
*RLCU  =  +1.465 
*RLC  12  =  -6.743 
*RLCU  =  -10.700 
*/?LC14  =  -6.875 


*  LOGFV  =  Log^(FRICV) 

*RUFL  -  \0RLCW  +  RLClHLOCm  +  RLCUUOGFV)1  +  RLCU(LOGFV)3  +  KLCMaOCm* 


SCLSH  = 


VKC 

0.74  (SHSLOP) 


SCLPT = 


0.74  (PTKSLOP) 


VTKM  — 

SPHEAT 


VTK\  +  K7K2 


■34838(gPM) 

VTKM 


0.240 


1  +  0.90 

S//1  +  S//2 

2 

x  103 


MOFLX  =  —(AIRD)  x  (FK/CK)2 
HUFLX  =  -(AIRD)  *  (FRICV)  x  (SCLSH) 

HEFLX  -  -(AIRD)  x  (FF/CK)  x (SCLPT)  x  [(SW^D  x  4.186841 


/4TM  -  /477CM  -  273.160 
L//F»=  (597.31  -  (. 56525 UTA/)])  x  103 
*  LHFLX  ~  (HUFLX)  x  [(F//K)  x  (4.18684)1 


*  F//FZ..Y  =  HEFLX  +  LHFLX  +  SF 


HEFLX 

LHFLX 


LAMBDA  -  5.4  x  tO”6 


*OPTIR\ 

*  OPTIR  2 


[  11MBP\) 

2 

.  ,  7.53  x  109 

|  (/47X1)2 

(LAMBDA)2 

11MBP2) 

2 

,  ,  7.53  x  109 

(ATK2)2 

(LAMBDA)2 

(7I/F1)  x  10~12 
(F67?2)  x  i<r'2 


*/PFZ 


Ln(Zl)  -  Ln(ZB) 
Ln(Z  1)  -  Ln  (Z2) 


*IPRTUR 


Ln(Z  1)  -  Ln(ZB) 
Ln(ZTUR  1)  -  LN(ZTURl) 
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*WSB  =  Jf'Sl  -  [IPRZ  (IfSl  -  WS2)] 
*DPKB  -  DPK 1  -  [IPRZ(DPK\  -  DPK  2)] 
*ATKB  =  ATK\  -  [IPRZ  (ATK\  -  ATK2)] 


*TRT  -  Ln  (TUR 1)  - 

IPRTUR  x  Ln 

TUR  1 

TUR  2) 

TURT  —  exp(TRT) 


*DRAG  -  M 


DPfl  -  DPKB  -  273.160 
ATB  -  /47KS  -  273.160 
=  373.160/  DPKB 
BB~  AB-  1.000 

0,-,.000-jj- 

DB  -  [io(GGC10)x(SB)]  -  1.000 
FB  -  [io(GGG11)x(CB)]  -  1.000 

*VPB  =  BFB  x  (/4B)GGC12  x  io(GGCUxflBl+IGGG14x0fil+>GGG15xfSI 


Gfl  -  313A60/ATKB 
QB=  GB-  1.000 

JS-  1.000- (jg 

KB  =  [10(GGC10)X(GB)]  -  1.000 


MB=  [10,GGC,,,x(ya)]  -  1.000 


Ht  SVPB  =  BPB  X  (GiJ)<'<^'*^  X  |Q!GGCI3x0Bl+(GGC14xAffll+[GGC15xM8l 


( FPB)  x 


_ 100 _ 

( WVGC )  X  (ATKB) 


RHB- 

*SHB  - 

VTKB  ■ 
VTB- 
PTKB  ■ 
Fffi  - 
VPTKB 
VPTB  - 


x  100 


0.622  x  VPB 
BPB  -  (0.378  x  VPB) 


(ATKB)  x  [1.000  +  ( SHB  x  0.608)] 


VTKB  -  273.160 
■  (ATKB)  +  [0.0098  x  ZB] 


PTKB  -  273.160 
-  ( VTKB)  +  [0.0098  x  ZB] 
-  VPTKB  -  273.160 
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WTKB  =  WTB  +  273.160 


ATWTB  «  ATKB  -  WTKB 
PTWTB  =  PTKB  -  WTKB 
VTWTB  =  VTKB  -  WTKB 
VPTWTB  =  1/P7'A'5  - 
SOTC  =  0.92  x  10-3 

SPHEATB  =  C  MOD  +  0.90  (S//5)}  x  103 
*A,RDB  -  > 

J/KP7T  -  0.002  -  {(S//7T)  x  (WSB)  x  (PTWTB)) 

HEFLXB  =  (AIRDB)  x  (KWC)  x  [(SPHEATB)  x  4.18684] 
373.160/  WTKB 
BW  =  AW  -  1.000 


^  ooo- It*) 

[io«?gcio)x(b^)j  _  j  000 

FW^  [10(cccmx(c^)j  _  1000 

*  KP1F  =  APIF  X  (^(flCGCU  x  J QlCGC I 3x fl»,)+ICCC  14x 0W')+ 1GGC 1 5x W) 


/(//IF®  (VPW)  X 


_ 100 _ 

(WVGC)  X  (IfTKP) 


A/FC=  1.32  X  10~3 

WHC  =  (A/FC)  X  (H^P)  x  [AHW  -  AHB) 
HUFLXB  -  WHC 

LHVB  =  1597.31  -  1.5652504  TP)]}  x  103 
*  LHFLXB  =  (HUFLXB)  x  [(L//KP)  x  (4.18684)] 


*THFLXB  =  HEFLXB  +  LHFLXB  +  SR 


*BRB 


HEFLXB 

LHFLXB 


DRAGB  -  (0.63  +  (0.066(  W-SP))}  x  HT3 


*SSTRES  »  (DRAGB)  x  <im)J  x  (AIRDB) 


*WLC  -  -SSTRES/  AIRDB 


*MOFLXB 
*FR!CVB  > 


-(SS7P£S) 

(SSTRES)  1/2 
(AIRDB) 


*LOGFVB  -  Log\0(FR/CVB) 

*RUFLB  -  io/?tr,0+  RLc\ulogvb)  +  tficmtoGW2  +  RLcn(LOGm}  +  RLc\*u.oGya)* 
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SCLSHB  = 
SCLPTB  = 
MOLB  = 
ZOLB  = 


-HUFLXB 


(AIRDB)  x 

-HEFLXB 


(AIRDB)  x  (FRICVB)  x  [4.18684(SB//£/17£)] 
-(ATKB)  x  [fB/CTBP 
(G/O  x  (k'KPrC)  x(P'ATC) 

GMH 


MOLB 
If  ZOLB  ^  0,  then: 


1/2 


B/B  -  [0.74(ZO£B)1  X  -U - L5i?Q4g>! 

[1  -  9 (ZOLB)Yn 


If  ZOLB  >  0,  then: 

RIB  = 
ZB 


(ZOLB)  x  [0.74  4-  4.7(ZO£B)] 
[1  +  4.UZOLB)]2 


ZOLTB  = 
*OPTIRT  — 
*EWSD  = 
*ESHD  - 
*  EPTD  = 


MOLB 


(77.6)  x  (£££) 

2 

v 

j  ,  7.53  x  109 

Of  7KB) 2 

A 

(LAMBDA)1 

x  (n//?n  x  io-‘ 


.rn(wsM) 
liraol 
.08  x  i(r3 


.008 


x  100 
x  100 


x  100 


\PTKD\ 

*EWSPD  =  £H<SX> 

*ESHPD  =  £5//D 

*  EPTPD  =  £/T£> 

*  £B/  =  EPTPD  +  l(EWSPD) 

*  If  B/  ^  0,  then  set  : 

EZOL  =  £B/ 

♦If  B/  >  0,  then  set: 

£ZO£  =  [1  +  (10|B/|)]  x  £B/ 
|ZO£|  +  .2 


*  EPS  ID 


x  EZOL 


*EZOLT  =  EZOL 
*EWSSLP  »  EPSID  +  EWSD 
*ESHSLP  =  EPSID  +  ESHD 
♦  EPTSLP  -  EPSID  +  EPTD 
*EFRICV  -  BHtfSLB 
*EDRAG  -  2 (EFRICV) 
*ERUFL  -  ££B/CT  +  20 
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*ESCLSH  = 
*ESCLPT  = 
*EMOFLX 
*EHUFLX- 
*EHEFLX  - 
*  ELHFLX  « 


ESHSLP 
EPTSLP 
■  2  (EFRICV) 

■■  EFRICV  +  ESCLSH 
EFRICV  +  ESCLPT 
EHUFLX 


*EBR  -  EIIEFLX  +  ELHFLX 
*ESR  -  (*5/^  X--05  x  100 

*DHEFLX  «  |(//£FZJf)i  x  (EIIEFLX) 
*DLHFLX  —  |(£//£Zjr)l  x  (ELHFLX) 
*DSR  «  |  (S/? )  I  x  (£SK) 

*D//  =  I HEFLX |  +  | LHFLX \  +  |SK  | 


*ETHFLX  = 

*EZB  =  3 
-  3 


DHEFLX 


DH 


+ 


DLHFLX I 


Z>// 


+ 


flSR 


Z)// 


1/2 


*ESHTC  =  55 
*EMTC  -  25 
*EDRAGB  -  40 

*£,w™  -  x  100 
*£','',,'i, -  *  100 


*EVVPTC  =  ESHTC  +  +  EPTWTB 

*EHEFXB  -  EVVPTC 

*EVVHC  =  EMTC  +  £W<Sfi  +  EAHWB 

*  EHUFXB  -  EVVHC 

*  ELHFXB  -  EHUFXB 
*EBRB  -  EHEFXB  +  ELHFXB 
*ESRB  -  £SK 

*DHEFXB  -  !(//£££*£)  I  x  (EHEFXB) 
*DLHFXB  -  |  (£//££*£)  |  x  (ELHFXB) 
*DSRB  -  DS£ 

*D//£  -  !  HEFLXB I  +  |£WZJffl|  +  |S/?| 


DHEFXB 

2 

DLHFXB  2 

DSRB  2 

DHB 

T 

DHB 

DHB 

*ETHFXB 
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*  ESTRES  =  EDRAGB  +  2 (EWSB) 
*EVVHC  =  ESTRES 

*  EMOFXB  =  ESTRES 

*  EFRICB  =  OMESTRES ) 
*ERUFLB  =  EFRICB  +  20 
*ESLSHB  =  EHUFXB  +  £££/££ 
*ESLPTB  =  EHEFXB  +  EFRICB 

*  EMOLB  =  3  (EFRICB)  +  EVVPTC 

*  EZOLB  =  EMOLB  +  £Z£ 

*  EZOLTB  =  £Z<9££ 

*  If  ZOLB  <  0,  then  set: 


£/?/£  -  EZOLB 
*  If  ZOLB  >  0,  then  set: 


ERIB  = 


EZOLB 
1  +  (10\RIB\) 


*  WMRI 


RI 


*  WMZOLT  = 

*  WMMOFX  = 

*  WMHUFX  = 

*  WMLHFX  = 


_  £/£ 

££/  T  ER/£ 

ZOLT  , 


1 


££/ 
ZOLTB 


ERIB 


EZOLT  EZOLTB 


MOFLX  +  MOFLXB 


1 


EMOFXB 

HUFLXB 


EMOFLX 

HUFLX 
ELMFLX 

LHFLX  _ 

ELHFLX  ‘r  ELMFXB 


EZOLT 
1 


EZOLTB 


ELHFXB 

LHFLXB 


EMOFLX 
1 


+ 


1 


ELHFLX 

1 


+ 


EMOFXB 
1 


ELMFXB 
1 


ELHFLX  ELHFXB 


*  WMHEFX 

*  WMSR  =  SR 

*  WMTHFX  = 


=  [  HEFLX  HEFLXB 


EHEFLX  EHEFXB 


THFLX  THFLXB 


I 


+ 


I 


EHEFLX  EHEFXB 


ETHFLX 


*  WMBR  = 

*  WMFRIC  ■ 

*  WMSLSH 


BR  BRB 


EBR  EBRB 
FRICV 


ETHFXB 
1 


1 


ETHFLX 
1 


+ 


I 


EFRICV 

SCLSH 


+ 


+ 


EBR 
FRICVB 


EFRICB 

SCLSMB 


/ 


EBRB 

1 


+ 


ETHFXB 


1 


ESCLSH  ESLSMB 


EFRICB 

1 


EFRICV 

_ 1_ 

ESCLSH  '  ESLSHB 
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*  WMSLPT  = 

*  WMR  UFL  = 

*  WMDRAG  = 

*  SDR1  = 


SCLPT  +  SCLPTB 


ESCLPT  ESLPTB 
RJJFL  +  /?£/£££ 


1  +  1 


£££££  ERUFLB 
DRAG  DRAGB 


/ 


ESCLPT  ESLPTB 
1  +  1 


/ 


££>2L4G  EDRAGB 
(RI  -  WMR!)1  +  (£/£  -  W'A//?/)2 


£££’££  ERUFLB 
1  +  1 


EDRAG  EDRAGB 

i/2 


* SDZOLT = 

*  SDMOFX  = 

*  SDLHFX  = 

*SDHEFX  = 
*.SAS’£  =  0 
*SDTHFX  - 


(ZOLT-  WMZOLT)1  +  (ZOLTB  -  WMZOLT )2 


1/2 


(MOFLX  -  WMMOFX)2  +  ( MOFLXB  -  WMMOFX)1 


(LHFLX  -  WMLHFX)2  -1-  ( LHFLXB  -  WMLMFX)7 


1/2 


(HEFLX  -  WMHEFX )2  +  (HEFLXB  -  WMHEFX )2 


( THFLX  -  WMTHFX)1  +  ( THFLXB  -  WMTMFX)2 


1/2 


1/2 


1/2 


*SDBR 


(BR  -  WMBR ) 2  +  (flftj?  -  WMBR)1 


1/2 


*SDFRJC  = 

*SDSLSH  - 

*££>££££  = 

*  SDR  UFL  = 


(FRICV  -  WMFRIC )2  +  ( FRICVB  -  WMFRIC)2 


1/2 


(SCLSH  -  WMSLSH )2  +  ( SCLSHB  -  WMSLSH)2 


1 1/2 


(SCLPT  -  WMSLPT )2  +  ( SCLPTB  -  WMSLPT) 2 


* SDDRAG  =  (P/*'4G  ~  WMDRAG)2  +  (DRAGB  -  WMDRAG)2 


*If  I  WMK/|  >  .02,  then:  D£/?/  -  T|^/  ,  x  100 

I  WMR!  | 

*If  I  HW*/|  <  .02.  then:  />££/  =  x  100 

*lf  I  WMZOLT\  >  .02,  then.  DFZOLT  -  -ADZOLT  x  100 

I  WMZOLT I 

*\{\WMZOLT\  <  .02,  then.  DFZOLT  —  x  )0o 
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k; 


*If  |  WMMOFX\  >  .06,  then:  DFMOFX  -  ]^/^QpX\  x  100 

*If  |  WMMOFX |  <  .06,  then:  DFMOFX  =  x  100 

.06 

*If  |  WMLHFX I  >  20,  then:  DFLMFX  =  x  100 

*If  |  WMLHFX  |  <  20,  then:  DFLHFX  =  SDL^F-  x  100 
*If  |  WMHEFX  |  >  3.  then:  DFHEFX  =  x  100 

*If  |  WMHEFX |  <  3,  then:  DFHEFX  =  x  i00 

*£>FSF  =  0 

*lf  |  ^M7W*|  >  30,  then  DFTMFX  -  j  x  100 

*  If  |  WMTHFX\  <  30,  then  DFTMFX  =  SD™FX  x  i00 

*If  |  ff'A/fi/?  |  >  .08,  then  DFBR  =  ,  x  100 

I  WMBR  I 

*If  |  WMBR  |  <  .08,  then  DFBR  -  x  100 

•  Uo 

*If  I  WMFRIC |  >  6  x  ir2,  then  DFFR/C  =  *  100 

*If  |  WMFRIC  I  <  6x  1(T2,  then  0FFK/C  =  $-D™1C  x  10~2  x  100 

6 

*If  |  WMSLSH |  >  3  x  l(T5,  then  DFSLSH  =  x  100 

*lf  |  WMSLSM I  <  3  x  ir5,  then  DFSLSH  -  SD-L-^r  x  100 

3  x  10“5 

*If  |  WMSLPT\  >  2  x  to-2,  then  DFSLPT  =  ]  x  100 

*If  I  ^A/SLFrt  <  2  x  ir2.  then  DFSLPT  =  x  100 

*If  |  WMRUFL I  >  6  x  10~5,  then  DFRUFL  =  .  r  *  !U0 

|  WMRUrL  \ 

*  If  I  WMRUFL  |  <  6x  10r5,  then  DFRUFL  =  ,  r  x  100 

I  WMDRA  (j  | 

*If  I  IWZ^Gl  >  4  x  10"4,  then  DFDRAG  =  ,  M^r~n  x  100 


♦  If  I  <  4  x  10-\  then  DFDRAG 


I  WMDRAG 
SDDRAG 


4  x  1(T4 


x  100 


♦  WMMOL 

*  WMZOL  - 


ZB 


WMZOLT 

GMH 

WMMOL 


597 


T.  BLANC 


Equations  and  symbols  deleted  since  the  previous  experiment: 
BP 

DVPTDZ 

VPTKSLOP 

SCLVPT 

SCLVPTB 

BOYFLX 

BOYFLXB 

RSTRES 
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13.  Listing  of  Hewlett-Packard  9825A  Computer  Programs  in  HPL  Language 


Program  Name 

Page 

SANNIC 

601 

CRUNCH 

602 

CRNCHO 

602 

CRNCH2 

603-604 

CRNCH3 

604 

SCRNCH 

605 

SANPRT 

605 

PRINT1 

606 

PRINT2 

606 

PRINT3 

607 

PRINT4 

607 

PRINTS 

607 

PRINT6 

608 

PRINT7 

608 

SPRNT1 

609 

SPRNT2 

609 

KPRINT 

609 

RECRNC 

610 

WTBCOR 

610 

TIDEAD 

610 

TIDPRT 

611 

MEAN 

611 

MAXMIN 

612 

DELETE 

612 

SANPLT 

613-614 

SANPL1 

614-615 

SANPL2 

615-616 

SANPL3 

617-618 

SANPL4 

618-619 

COPY 

620 

MEANL 

620 

SANLST 

621 

ESCPT 

621 

ESCPLT 

622 

WSAFP 

623 

WSALST 

624 

SANST 

624 

STVAR 

625 

TPLOT 

625-626 

TABLE 

226 

RUN  # 

226 

SPCRNC 

627 

600 


20  ’.  "GANNlt* : 

21  (1 1  n  AlO: 19,31 ,1U  9,161 ,**(3001 ,C19. 161 ,C*l 16B1 ,M 13» .Gl 131 ,G*I 12,31 

22:  din  HUI  ,N(21  ,S(2I  ,UIQ;  191 ,  T*H96I,C<0  :30I,V(0  20  1 , /*(220i  ,ZUr.  )  ,  A*  (  100  I 

23  :  din  Kl  10,21  , L  *  1 30  0  J  ,0*120  1  ,  V  +  t  41  ,E»f  41  ,F*I 7  1  ,Ml  9  , 7  1  ;  107  JQ;  Ml  1  )E  I  4  1 

24  din  U*12,3bl ,R»1361 ,Utl?,36l 
2r»:  Cfg  1,2 

26:  “PR  INTER " : 1 0) J 

27:  f  U*»  DATE: 0,TJDET  0,CM-OAP  :  0 ,  HE  TDAT  :  0,PADATA:  1  ,U!>EC  :  0  ,  REHL  0 

2B:  «r«ad  1  ,G*  ,GI*  1 ;  aread  2,T*;*read  6, U», tread  7,R*,UH 

2V:  on  end  4,‘readS";on  rnd  S,“F«T“;dap  “FINDING  END  OF  Ol  D  DATA" 

30;  rread  4,1 

31:  sread  4  ,bl»l ,£[* 1 , K I »1 ,Ul *1 

32:  for  1*1  to  31;«read  !;*reod  4,F* 

33:  for  t"l  t®  Bl;»r«ad  4,0;neit  I;*r*nd  4,f ♦ 

34:  Qto  -? 

3S:  "read5* : Aread  S,D;j«p  0 

36:  “FNT" : OlD.ent  "Averaging  Period  (ninu t*s )  ,E 1 9 1 ; 6*E 19 1 )E ( 9 1 
37:  ent  "Particle  Sanplmg  P«riO#  (»et  .  )",EIU1 
30:  tnt  “PATf  <  YEAR  > :  “,£* 

3V:  *>•- -  Fornat  otattninto  follow  - -  - 

40:  fm  1 ,2* , f7 . 3 , 4* , t 
41:  fnt  '5,2  .,f7.3,6«,f7.3 
42: 

43:  MIC  11,1 ;wtc  li,32;wtc  0,B;wqit  500 

44:  Htc  lt,l;*»tb  11  ,64;wtb  ll,7S;wtb  ll,S4;wtt  11,0 

45:  "fir*t  the  Micro  Hot": 

46:  “Allocate  buffer  ";btif  "nicnet  "  ,  B* , 1 

47:  • ir  11,4 

48;  “Go  and  qccopt  dotq":tfr  11 , “«icn*t",?80 

49:  "Wilt  alway*  qo  to  "  “REMDAT " *  *;*ni  1 1 , "RfADAT  * ; 0 ) V 

SO.  bof  “no I l«n " ,C4 , 1 

St:  tfr  iS, "nwllen" , 136 

S2-  on i  IS , “KNOL DAT  * 

S3:  0JZ;on  end  4, “MAIN" 

54 

SS:  “MAIN” : fnt  4 ,c  ,  f *2 . 0 ,c , f *2 ■ » ,r , f »2 . 0 , f 9 . 0 ,t 

56.  wrt  4,“TlhC  ",Nl  I  1,":",S11J  .EI91  r99,“  To  Co“ 

S7 :  if  Y  j  C 1 1  HET20’ 

SO:  qto  "HA IN “ 

59  "HET20*  Choin  "CRUNCH" ,0 , 39 

60  dap  'CRUNCH' 

61:  Chain  "CRNC.H2  *,0,41 

62:  Osp  "CRNCH?"  ;C  1 1  '  CRNCll?  '  ,  0  >  V 

63:  Mti  0,10,if  not  rd»  6nod2;prt  'PRINTER  UOUN";gto  *30 
64:  “PRINT  DATF“;f/d  0  ;  * tr < D l 30  1  *4 "  “60410127114“  '4E*>Dt 

65  >  )N 

66  dsp  “SAVING  CRNCH2  DATA*  jell  ' SAVDA T A ' 

67.  if  r  40  /  •  «*  or  r40<2;ofq  2;gto  "SUhPRT" 

6H:  chain  "PRINT! “,0,48 

ftV.  dtp  *PRlNtl*;tJl  'PH  INTI' 

70  :  chain  *PP  lNT.?“  ,0 /><> 

71  dsp  “PRINT?", ell  print?’ 

72:  chain  -Ft IMT J- ,Q, V 

73:  dsp  ’PRINT  3  "ji  11  M'RlNTJ* 

74  chain  “CRNt  H3“  ,0  ,r>4 

/Si  dap  “CR  Nt-H  1  "jell  ’  f.RNCM  J  ' 

?*,  dip  “SAVING  CRNC  M3  P4?A",c»)  '  SAi'DA  TA  • 

>/.  chain  *FRINT4*,0,*>7 

70  dtp  -PRINT4-;rll  ’  P  P  I  N  T  4  * 

77:  rl.qm  “PR l NTS* . Cl ,V» 

80  dtp  “PRINT'-,-  ;.  |  |  PRINTS’ 

01  chain  "KPRlNl “ ,0,61 
87  dtp  “KPMlN!-,rll  tTHlNl' 

83  qto  "ENDPOINT’ 

84  “  StlPPR  T  " 

IIS  chain  “PR  INT 1  “  ,  (1 , 6’> 

06  dtp  “PR INT l * ,r  1 1  ' PR INT 1 ' 

87  chain  "PR tNT6",«,67 

88  dtp  "PRINT*,-  ,c  1 1  ’  P P  1  NT  6  ’ 

H7  chain  "PP 1NT7" .8,69 

dtp  "PH  INI  7* ,r 1 1  ’PRINT?* 

71  chain  ’T.PNCM3’ ,U,7» 

dtp  “f.PNfHV ,»  1 1  rpNCH.V 
9  1  dtp  ’’SMVlNI,  r.MNl.MT  [pm  f  m  "  ,  c  1  1  'SnVDAIA 
94  Cham  "PR  I  NT  4“  ,11 ,  "** 
vS.  dtp  “PniNT4*,»i1  'P:*lNTd 
V‘»  rnam  “PR  INTS*  ,0 , 76 
•*?  dtp  “PVJNIS*  ,t  1 1  PRINTS’ 

9r  rha  m  “»  f  t*  i  NT  -  ,  6  .  ft* 
rt  asp  -M'v  mi  “ ,«  » i  o f  v  I n T  ■ 

1««  I  NDPR  IN  I  - 

1  0  >  i)  *  t  ,  i  t  1  I  1  I  #1  l  4  )  .  q  th  Da  » •* 

107  ilq  .■*■•** 


137;  next  K 

13.1;  V120  1  *1  IV120  I 

134.  “V  Ref  A’’:if  l/I  0  I  <  =6 .  1  98 ;  A*  0 , 3  Jef  )Al  0 , 3 1 

1JS:  if  U! n  1  /- 6. 2| ,Al 0 , 31*1 )Hl o ,3  I 

1.16:  "Han  flnq"  ,f  UI  1  3 1  >  *4  j  A  [  1 .1, 3  I  ♦  1  )AI  l  3 . 3  I 

I  37  :  "Zero  Ref":iF  Uilal*  *-.011 3  ;AIM,  31*1  >A  114,31 

1.18:  if  UH4l/«  003, Al  14,31*1  IAI  14,31 

137.  “>;  Rrf  D’:if  Ut  1 7  11  *6 . 1 98  ;  A  l  1 7 , 3  |  ♦  1  )  A I  1 7 , 3  J 

140:  if  UM7I  >*6. 21  ;AIl7,31*nAI  17,31 

ltl:  "AC  ireq*  :  if  ElSJ:if  oDt< Ul 1 1  I -LI S  1  «  )* l ;£ l 6  I ♦ 1 >E It  I 
14,7:  "AC  Vo  1 1 "  :  i  f  EI7 1 ;  if  aealUl  l2 1  £  171  >  >•  ■  S;E  1 8  J  ♦  1  »F  l  8 1 
143:  UIll I )l IS) ;Ul 12 1 JFI 71 

144:  “FLAG"  :  l  f  lr99*l  >r9?>  >=*E  19  J  ;  IT  Y;0  Jr99 
14S:  sfq  14 ; i f  r 1 00 ;sfg  IS 

14/.:  “Enptv  buffer  "  “m  i  nr  t  :  _  __ 

147:  Wtr  1 1  ,  1  ;  wtb  11  ,h4,i<tb  ll,7S,wtb  ll,S4,ntr  11,11 
148:  “Reset  hufferVbuf  "mcNet“.tfr  1 1  ,  *m  c  n*  t  "  ,2C4 
14‘>:  irei 

150  :  ~bFl. AI.  ’  Deep 

151  :  "try  to  get  back  into  «ynr*:d'ip  "SYNC"  iiait  20u0;qto  “Ft  AC" 

1j2:  "KNUl  DA  I  ’’  dtp  “KNIJLDAI  *  ,  i  f  1.  141)1000;  ita  1 1  1000, qso  "D'lte"  .qt  o  “k*i.AG 

153.  if  Y  ur  Vf  20  I  a A : q t  o  “ K  F  LAC “ 

154.  "  ")/>l  1 .770  1  ;sfg  14,Q}rlQ0; il  f  qlS.lJriUO 
1SS:  for  K  *78  to  130  t.  y  4 

ISO  nun(i:>IK  I  )*l«3*nun(f  4IK-1  I  /  *’  00»nun(CHf  K  ♦?  J  )«t  Orci-nl  r*IIC«  31  *  HU  <K  -  7* 
IS7 :  n*i t  K 

ISP,  nun<r«l  1341  )«le3«nun(C»113S|  <«t00fnuit*r6|  l3ftl  >4l0«nun«r.t  19  ,  >  >ui  IS) 
j'.iV.  "range  *,m  tc  h  "  :  nun  I  L.H  I  1 3 1 )  *  1  Ir  VI) 

160:  if  p90<t  or  r  90  I  4  ,  g  t  o  “KFl.AG* 

Ml  .  "get  A-SGi’  channel  oid  th  “  .  rreafl  3,r90,Z**J 
in?  for  P.»0  to  19;VMC  I/VI70  l)V(k  I  inert  k 
1..3:  MD- :  -2?s>Kjif  V  i  9  I  \  6  .  ?S ;  1 3S 1  k’ 

164  K436vrvnvi9l 
1  *iS  :  :  .  0S4+2VI  SI  )VIS  I 

lw6:  "DP-  2.  VD0<>?r8.’ei*h  .26S467016VI  31-S  t'4S33l27?e VI  3>  *2'.V 

la/:  K  *  3 , 0 1  S64806i»e  3V 13  I  3  /  .676841  Woe-SVl  i }  4  )  VI  3  I 

161: :  “DP  “  .*>  41 1770322* 2 *  1  . 420666oSP*t  1VC  7  )  *2  645222 Ut-e  -1VI71TH 

i  6*e .  K  2.S7’j'..72262e  2Vt  7  I  ' »♦’/  . Q08063h4e-4VI  /  I  *  4)V I  7 1 

1/0  “flevqtor,  tet  to  t  "  :  1  Jr  9n  ;r904r  96*4)r9ti 

l/i:  I  or  KM  to  1 S;  Ul  K  I  /  <  l  Ik  1 01  0  0*V»  s  I  »E  1 13  )*’.»  .  7e  “3  >  -  hi  r  9  0  ,K  J  ,  bi  r  90  ,  K  I  n  tf 
t?7.  .  i«V*S>«l  f  13I»S.?e  34«<r90,l  DWIrPO.I  I 
17.3  "(4(1,161  *  Diviior  "  :  81  r  90 , 1 6  I  ‘  1  )8tr90 , 161 

174.  ♦  »d  0  ;  f  or  <  “  l  to  IS  ;  t  tr  (HI  K  >  *  Y/41 71  ♦  iK  -1  »*S  ,7S«-«  h  - 1  >••>  1  ;ne  «  t  k 
l /S ,  for  K *  1 4  to  70  by  4 

1/6.  nun  *(4lk  I  l«l»1*nu"iL»[l(*l  )  ttl  OOtnuml'tlt  •D  illO'ruioUilK  •,!  1  i  )U(  iK  10 
177.  n«» 1  K 

178  “get  Area  data  for  flAP-mread  3.S.Z14! 

1/7:  for  X  M  to  1S;UIK  1/ I  134ZIK  )••  I  t  319V(S1»UI0 '«f*l9,k  ]  )D(9,K1  |ne>  •  ► 

180  FI 13IRVISIA  001 4013,11)019 . t I 
101  hl9,ihlM  )D17,16l 

1F.2-  frd  O.for  K'l  to  IS  ;«>tr  <  LI  I  K  I  •  >?FI  146*  «K  t  >  *S  ,  1  SO  *  \  K  -  i  t  *'  I  ,  re  *  t  K 
i  83  :  til  ‘  S*4Vi’»lDA  1 8  ’ 

It. 4  (or  K*u  to  70 , 0  >VI  K  I  ,ne  k  t  k 

IMS  ’Reset  n»f  ter  “if  MOO.  sfq  tS 

18/.  "k.F  I  AG"  huf  "nul  i e n  “  .  t  f  r  1  *. .  “nti  1  U n  "  1  3n 

tH7  ,ret 

1  88 

l MV  "Date  -  0  f,  I  I  3  i  . f  l  *  M f  I  4  i 
I  VO  .  tor  N  t  to  1 7 

IV1  if  r  I  ,n  -  (  I  l  VI  jnr-  3 

i  v?  I.l  i  1 1  t>.i  n  1  jG.  t  3 1 
1  °  .3  n  e  •  t  n 

I’  4  n  t  ii  I  t  1  f  |  3i  ,i..  t  3  t.i  n  t  :  ■  ■  ,  j  » 


.  « •  ,A"DA1A 

.4.  t~t  t  l  ft  *!>•  I  4  1  :  ne  •  t  |  .,pr  •  4  \  -.Mt" 


»  144 


■,H4  “RI  ADAT  “  d«p  “PrAftfcT  ",  if  /.i>«i>  ‘SA1-’ 

111*.  «fq  t  4  ,  A  'r  |  OA  ,  l  f  f  IqlS  ,  1  »r  1  Of*  c*q  f 
1  It? 

8IH  for  *  *t  *o  l« 

1HV  i.|M  1  i  *  t  A  >r77  ,  i  f  wal  '  8*1' 7/  cQ -•?)  •  r  t  a'»  'I  » - 

I  in  i  r  wal «  «*  r  7  /  .r  '//•.- 1  i#n  •  1 '  .  »j  t«  lit 

111  “|*  n»  •  fiHUIrt.*,-  r  9  'It*  *  -  "»  II 

il.'  nee »  X,if  ♦lqiS,'j»o 

lit  for  r-i*  *o  ?0 

t  I  4  »7 

11’.  •*»!  <Mf  *3»7M  1  •  •  tl  II?  ■  •  »  •  al  ■  Pit  7  v  •,  #  1  "  r-'.  a  * 

ii.  val*A*lr7/te,r7/t9|,/|ii  .11  -I 

It'  i«  «al  I  |:*lr»7*  3  ,*»'•  t  I  -I*  |l”"t  1 


lie  for  »o  ?S6  .  1  *  b*f  t,i  . .  «*’■!* 

I?H.  (or  «*>?6/  t,  ?  'ft  ,  vai  '  R*  i  «  .•  . .  .*,.1  «■»  . 

l.’t  Mat  3  A*  I  .  .’6?  I  I  9  1  I  )»!■'  »• 

i.*2  .»a  l  <  In  i  ?7 1  ,  .‘?h  i  *  *o  |  I  4  .  t  iiei  i  *■  l* 

1?  1  if  f  iqlS  qto  "HIm*.’ 

124  *f  itro*  »  data  fro*  ’  ',t*|  to  va  I  •  8  *  I  l 

l.'i  *  •**!  t  •  i>  >f  *.  I  ■  leRNlii  ./ I  )  *  -  l**f*e/i  >**.  i  * 

1?6  <  «a  I  <  F*>  ■  I  I  }  SOPOtll  |  I  |  fl  (IN  I  l  ,  '  I  *  1  >  4  ft  Aft  AAA  H  >  1  • 

12/.  I  f  MI  1  I  A,  Mil  I  |HI  •  l  hi  l  I  ,NI  I  .1  1  I  i  ,  <  .  11.1  3  I 

t?H,  rn o  * t  ,1  it g i 

l.*r  if  i  I4fi*ti, qsh  -Date  * 

M0  M  i|  «.(»*  ►  -  a  ».t  f' 

|iMl>  .  1  i  )AIH  ,  1  1  V'  *  l  t'li  ►  I  '  4  •  l 


'MD 


bUl 


Mi  iiiir 


ft  20: 

V  Cl: 
22; 
23 
24: 
25; 
26, 
27; 
2B: 
2?; 
30  : 
3; 
32; 
33; 
34: 
JV 
36: 
37; 
3*). 
JV; 

40  ; 

41  : 
42; 
43; 
44  : 
46: 
46: 
47: 
40: 

49, 
■30: 
Si  ; 
*2: 
53: 
54: 
SS: 
56: 
\»7  : 

50. 
'jV  ; 
60  ; 
61  : 
62: 
63: 


"CRUNCH*  : 

“Sub  “"CRUNCH"*  toko*  data  fror\  array  ACJ.llj  putt;  it  into  ong incur mg "  . 
"uni  to;  run*  it  thru  won*  f or„u ia»} store*  it  in  bom  A<J,2i  and  A{J,3 J"; 
if  E[lO  1“0 ;gto  +S 

"Avorago  all  AlN,ll"sfor  H-0  to  19 
ALH, 1)/E(10])AIN,21 ,0 )AlM, 1 1 
no  *  t  H 

for  H=*l  to  lOiKlN.ll/EllOnKln.ZliftlKtn.i^noit  H 
Ell01)Dt27liO)EilO)iE(4l)OI281itlU}l>l29);k  (2DD1301 

H(1 1)DI  21 1  iN(l  ))D[  231  J&l  11) DC  25)  ;H!  21>DI 2?  1  ,Nl  2)  >t>l  24  J;  S(3I)D(  261  ;0JHC  3 1 
fid  0  ;  val(  Y*1  3,4  J  >*  tall*  0(29  l*lob*D£ 30  J*l«4  •  D  (  22  J  » t  Q  (J  *D  1 24  1)  0  1 20  1 

"WDir “ i if  A(9,21<6.324;14S+34At9,2))A{9,3):  inp  2 
-2lSt34AC>,21)AC9,31 

-msec* : 

2*1  mi  <A<  ?>3WiQ)+l>-i)ti 
if  AC9,3l >»230;H-36)« 
if  W)  JS)35)W 

if  AC9,3I )«40  and  A(9,31<230;9)m 
“ TUR  V "  : <1 .07722*10* (i-ab«< AC  1,21/2) >)*2)A< 1,31 
"TUR2": <1 . 07722*10* ( t  ab»< At 2,? |/2>  > > *2)AI 2,3) 

'  DPit-CAL  *  >r72)Al  3,2)+r72)r67 

"DPI *i-20  825*6. 25047r67-4.04968«-2r67*?)AC3,3J 
AC  3, 31 *1 . 437l9o -3r67*3 >A 1 3 , 31 
DP2FCAL*  )r73;AI 4 ,3l+r73)r67 

"DP2"  : -20.5158+6. 061 03r67-2.15l3e-2r67‘2)At 4, 31 
At  4 , 31*1 . 80459o-3r 67*  3) Al  4,31 
NS1EC' )r?5j ' WS2EC  '  )r76 
if  A(5,21<*?.S7;gto  *3 

*NS1 " : <3.08914«-2«1 . 93793AtS,?!-6 .72817* -4A(5,2) *2 >*r 75) A15 , 3  I 
g  t  a  *3 

“-WS1" : -6. 32834«-2*2. 42269AC5, 21- . 3990 02AC 5 ,21 *2)AC 5 , 3 1 
<AtS,31*8  /2726o  -2Al5,2»*3)*r75>AC5,3l 
if  A( 6,2 1 < ■? ■ 558 ;q  t a  *3 

"MS2" s  C. 181091*1 .92438AC 6,2 1*1 .559260  4A 16,21*2) *r 76 }A(6,3) 
qto  *3 

*-8S2":-7. 13544«-?*2.52039AC6,2)-.404911Af6,21*?iAI6,3) 

< 4(6, 31*8. 22668* -2AI 6,21 * J >*r761A(6 , 3) 

“BPS"  :  9 .4lSloi2*l  .  41?3olAL7,21*2.2644o-lAf7,2l*2>At7,31 
At  7,  J)-t  .  4l9ti’/«-2At 7,21  *33At 7,31 
“SR " : -1 39 . 46AC 8 ,21 )A( fl , 3) 

WTBFUAL' 1r74;AC 10 ,21+r74)r67 
*WT&“ i 5 .75329*. 96979 ir 67+6. 1 0709o -4r 67*?>At 10 , 3 1 


64  “ACf «>56*A«11 ,21>Alll,31 
65:  "ACU  * :90  +  lOA(12,2l>ACl2,3) 

66:  "AirTl  &  T2  “iAtlB,21 ) AC  10, 31 j At  19 ,2 1 )At 19 , 3 1 

6/:  for  H-0  to  19;AtH,311D(Al;0>A(H,JtiA(H,2nUlni;no«i  M 

68:  for  H-l  to  9 ; i f  B( N , 16 J »0 ; g t o  "KNPXT" 

69;  for  i»l  to  15 
70  B(N,I)/»(H,161)C(H,I1 ;0)BCM,I) 

/l:  no  «  t  1 

7?:  0>&IM,161 

73:  “KNtXT  “  ;no«  t  ft 

74:  for  N»t  to  9 ; W I h , 1 1)U [M , 2 1 ; 0 >W{ M , 1 1 ;no « t  H 
/5;  “now  *tor«  tho  data  on  di*k": 

76:  »prt  4, DC •) ,El*l ,Kt*l ,U(tl ; D)Y 
n.  rot 

7fl:  “FNZO" :r«oawo  "CRUNCM“;d4p  "CRUNCH  rooowod  “  ;ond 

/?: 

80;  “ -  FIELD  CALIBRATION  FACTORS  - ": 

8i 

8?:  “DP1FCAL" ;rot  0 
83  "DPcCCAL* , rot  0 

84:  “NS1EC “ : ro  t  i t f <M* C 1 , W ,8*1 1 >/ 1000 
B5;  “NS?tC':r«t  itf <M*r?,N,W*l 1 )/1000 
86;  -NTBFCAl  1  :r#t  0 

37: 

*23022 


(S?0:  “CRNCHO* : 

21:  " Chi »  program  for  una  with  iRETRNC)": 

•V:  "Sub  " "CRNCHO * "  takri  data  fron  array  AlJ.ll;  pot*  it  into  engineering 
?3:  “umtt;  runt  it  thru  *omo  f  orno  1  a* :  s  t  or*  «.  it  in  both  AIJ.21  and  ACJ.;%J 
24:  DC  27 ) >fl 1 0  ) 

25:  E  (4110(28)  ;F  111)01291  ,f  [21  >Df  30  1 
26. 

27  :  "WPt  r  "  :  i  f  A(9,2X6.3?4-,145«34A(9>2nAI9,3>  ;  jrtp  2 

28  1 5  »  J4A I  7 ,  ?  J  ) A (  9 , 3 1 
2V :  "WSFC" 

JO:  ?•< int<A(9,3|/lO)*l  )-l)U 
31:  if  Al 9,3) >-230;U- 361U 
J2.  if  M>3S;.15)W 

33:  if  At  9 , 3  J >  =40  and  A I  9 , 3 1 < 230 ; 9 1 M 

34  "  1  UR  »  *  :  v  1  07722*10  *ii-ab*<A(l  ,2  I  /.;>/>*  2 )A1 1,3) 

35:  "UIR2" ;  <  1  .  077?2*)0  '  <  1  -ab*<  Al  2 . 7 1  /? ) )  >  V)At?,31 
3<.-  '  DPlt  CAL  '  >r?*»;rtl  J,2)  *r72>ra  7 

3  V  .  "DPI"  :  20  . n?5*6  25047r67  4 . 0 49611* - 2r 67  * ? ) A I  3.31 
J«*  HI  3, 3  I  *  1 . 437 19«  -3r 67  3)A13,31 
*V  *  DP2FCAI  '  )r7,3jAI  4 ,2  J*r73)r6~ 

40  "OP,?":  -20.it  5fl+6.  OAK  Ir*/-,?.  151  V  ?r67*?  )  A I  4 , 3  J 

4\  A14,M*1  .C»04%9«  Sr  67*  .SlAl  4 ,31 

42:  MSm.')r75;  'MS?EC’)r76 

4.>  if  AC5,?1t«2.57;qto  *3 

44  *wr,l  (3.«69M«  2*1  V.T793AC  5  .?  1 -ft  7281  7^  -4A|  5 .2)  ’?  >*r  75  >A)  5  ,  J  ) 

4’-> :  qto  *3 

46  "  WS1 * :  -6 • 32834o -2*2 . 42269AI 5 . 2 1  39900?A(5,?1 *? 1AI5, 31 

4/  .  t  A(s,.f  I  ♦«!.  /  27260- ?A(‘V,  21  4  3  >*r7-,)Al  5 , 3  1 
48 i  if  Afft,?z< -?.5SB;gto  *3 

4V:  -MS?*: <  . lR109»*l . 92438A1 6 , ? > • 1  559260 -4*1 6 , 2 ) 4 ? >«r 76J*i h , J 1 
jO.  qto  *3 

51  :  "  NS2*:-7. 135440-2*2. 5S0J9A16, 21  . 4049»  tAI  6 ,2  l  *7  t*tl  6 , 3  | 

■'»?:  <rt(6,  .1 1+0. 22661)0  ?A  I  ft ,  ?  |  4  J  >»r  76  >A)  b  ,  1  ) 

5.3:  "BP 2*  9. 4 15 1*2*1 . 41  ?3o  1  Al  7 ,  ?  1  ♦?  .  7644c  -  1  Al  7  ,2  1 ' 2>A1  7 . 3  1 

54;  AC7.il  1 .41907O-2AI  >  ,21  4  J  >A(  7  ,  .1 1 

55:  “SR":  1.39.466(8, 2DAI8. 31 

56:  'NfBrCAl  '  )r74;A(  10,2J+r/4^r6'^ 

57:  "NTH*  9 . 75329+ . 96979 1 r 67*6  1 0709o  4r67*?)AI 10,31 
50: 


59:  "ACF * :56+A(ll,?l)A(1t,3l 
60:  "ACV“:7*. tOA(l?,?I )A< (2. J) 

61:  "A.rll  6  T?  ■; Al 1C .PIlAf 1R,3I;A( 19 ,2 1 )A1 IV .11 
6.*:  for  N*0  to  19 

63:  if  H-13  H+14  or  n»l7;qt«  ♦? 

64.  AfN.tnDCN/ 

65:  no»t  H 
66 .  rot 

67  : 

6H  “f NfO* ;r#tOv*  *f RNf  HO  * ; dap  "CRNChO  RfSAvrD*;ond 

6V  . 


70:  -  ---  •  rmo  CAL1BSM10N  t  ACTORS 

/i  :  "DPI*  CAL' irot  r 72 

72:  “OfpfCAl  'irot  r  73 

73  *98  It  l.  *  ;  r  *  t  ,  tf  <H«(  1  ,N,W*l  1  I  ■  1000 

74:  "M92CC" : T* t  t 1 1 <8* ( ? ,W , W* 1  I > ' 1 0 00 

7*i :  "NTB+CAC  *  rot  .  /4 

76 


•  8020 


602 


pr~ 


0  : 


the  Bt  r- variables” 


TftMtH.'": 

“i»bli  “  "f  RnC  H2  “  *  contains  the  fqrottilas  t« 

■arib  Hi-  i  ;».*  tnru  rV,  for  iirror  ANAttSlV': 

“set  tiny  14  to  Minor*  Hath  errors**; 
rod;  t  I4,f  fy  »  o 

i<l  18  1  )r  1  .i»ltVj)ri“ 

6-1  JJ 

D1  S  I  JrS  ;0I  t*l  >r6 
01  l  I  >r7;DI?i  V0 
Dl  to  1  >rg  ,  1»l  7 1  >r  10 
0I9J  )r  »  I  ;DlflOrl2 
■■0000000“  if  a 

'>«ilN1>nW».r  I  -?>*  •  iO-JBlr&K.rud 

■AIKM- ;  i  -  rt'Kt  *  ♦  *hTK?-  >/2  *r  to 

■71  ”  :  lli.  3*5  > r 6G 

■2?"  :  V .  ?}r-6b 

••76“:  l  0  )r  1 6 

:  \trbBrh6>  JT64 

•l*Pl'>r77;Ea»&'>r?h;'BPM'>r79;'&PW')rB0 

-y(>V"  to  t 'Gr.cn'*  PI  <  +  'Gr.Ci4'*'U»*4'GGLl5'*'ftO)rl7 
'*'/«*  ’  *  'COCi? 

ccct  V*  1‘.*'»'GCC14'*'02'1  'r.CCtS'O'Fw  1  )r  »B 
'  BP.*'  *' A2"  'f.GLt."  » *r  tB)r 18 

»r,gPl».  to  I  'Mil.t  '♦•C.OM4  *’Kt ’r.i.<:tv*'rti'  »'  i* 

•  ui’t  't  f.t  ■*  ■  C;(,C t .** '  *r  i  v l r  l V 

-,•....-,*4-.  t,GC  I.i '•■01.1.14' 'r.rx'-. •>-.-» 

'  BP.-  ■  *  *  'GGt.t.*  *r20 )r TO 

•  ►.Mi  ”  :  i  l  /(  100/  <  'WVf.C  *'ATK1  '  )  Hrit 

•  AH?"  ;  r  ID  -  10(1/  <  'WVni  ATK2 '  i  1  >r?? 

■it ill  “  .  100*-  r  1 7 / r  1 9 /  ;r.M 

“PH;-  - ;  i  no*-  r ip/r?0  >  )r? 4 
.  .6.'iV?*rl/M 'Upt  -  'J78*n  /))r2H 

.6;*t97»rl0/<  'lip;*'- .  370*rta»)r2f. 

“7 1 1  .  <//;<  t  '  -;V3.  1 6  >r  29 
:  ,,VT;'“.  i/rKT’  -273.16>r30 
■P*1 1  "  ;  I  »X1  *  -273  to)r3i 
'i'  ?73.  i<.  ir.32 

-ypt »  ”  :  '  9P  u  t '  .'■'73 . 16)r.u 
■m.»PT,?“:  VPTKC*' -?73.  ih)r:<4 
••ftwSw/  ”  :  USD'  /  (  In  it  68/r66 )  *r  64  >  >r  3’j 
•bSMOZ":  •  SMD'/<  In<r6r>/r66)*r64  »  )r3h 
-DP IP/"  :  vlKD'/<  in (*-65/r66>*rA4 )  Jr  37 
■■PCMl  Hi  (Rtf«,w*n  * '‘tOOOlrjr- 

•  hUPu":  .m(ltll,U,<m  i,/l.iO».tMO*i2,W,U*il»/tOO*(t  .18  -rtoB)Jro* 
-  •fil-'CA  r  .?7/'V(TKrt'r  <*3*?»r4r  %  _ 

■  NEWIOW  MAPHf.ON":  '  ?lrt  '«r40>>r4r;*f  r4t«0  :  OOOfll>r4l 

■  ftOL  "  •r64«'r4»  >r4? 

■•710U*  :rt*S/r4i?>r43 
■•7201  " ; r/>f»/r42tr44 
'PSJ 1 7 1 ’ 5r 4S 
*PS117?Mr4n 

;  'P5I27.1  '  >r4? 

PS12/3'lr40 

•70U*:rU./r427r70  _ 

OP"  :nb'i(  <ln(r6’7i-r4r>  1 lntr66) -r 46 » >/'WSD  > >r >9 
:  -f.Hal.Of**!  (Ih.rb-tl  -14/  <  tn<r/.6>  r4*>  J/'SHWrbD 
•■ f  TkBi-OP"  ; '  ln<  rt.%)  r  47 -<  lntrr»«>  -  r  4B>  » /  Pino'irol 
"  KIM  ,1  OP”  ;  (  ln(  *  /  l"Ki  '  » -  »n*  ^  7fijp;»*  1 »/'  TuRD'  )rt»3 

■  TP  ICO  ’ :  '  VKi.  '/rr*V)r4'» 

■  ItHm,  ■  :  ir 49.'/ 

CHIP  I.  '  :  ’  1  lli.F V  »rh7  , 

Kli.H*  ♦  P.X11  'f(.7*-»ll.l?'rW  r.'Rii:tVr(.7‘Ji'RLrH  rh/  41rn/ 

i  •  •  -I  i  7K('/<  74«r  f.O  »  )r  r.» 


'•4 A «’.£j4  ■  Pen  ■  /  'vT*«- 
.  .‘41  t  •  • 
r’.4r  4  lr7i 
r S4r 4Vr  > 

•  c,4r  4 9r 


lBhf(4r?l  >  ir r.7 
0 • At *V  .  «1  - t)r  i  ‘ 

>  1 2  i  r  r.r 

•  ATK  t  **»•  '  t  |  *  7  . 

AlO.'-  t  ♦“ 


140  : 
14  1  : 


14S; 
146-. 
14/ ; 
)4fi; 
149; 
ISO: 
t'jl  l 


1  n  <  r  t.6  ) ) 


i  ,S : 


t*j7s 
1 1-0  : 
Ibt  ; 


160. 
It.  /  . 
lt>«. 
K./i 
\  7 .1 
1/1  . 
: 


17J 
1 7  A 
1/7 
l7H 
>7e 
l«(t 
11)1 
If!."’ 
i»M 


U-t. 
tb7 
lU-i 
1  tiV 
\V« 
1*?1 
tv? 

193 

194 
19‘. 
196 
J  97 
19m 
199 


l  n  -  -.re  t  r  14  273  1  b 
- lhV L  X  * ; r 4 1  rSb*r 13*4 . 18684 
”bPlfi"  r*t  tlc\trl(«)_lti<r66)»/(10(rfej 
’W  1  “  •.**«  t  'BP?'-  .  rbS-rbA  >*  .  12 
“BP?” :r«t  rid 

-BPB,, -.ret  'BPl'+<r65»rlA)*-»«- 
“DPH*  ;  r  e  i  '  fcP  1  '  «  <  r6S-r64  )  *  .  1 
•BPW“  ;  rei  •  BP  1  '  »rt>5*  .  1? 

•LAMBDA- ;.«t  S.4e-6 
"ATill*  .ret  rl*?73  lo 
“  ATK2  “  ;  r  e  t  r2t27t.lt, 

"DPK  1  "  ;  re  t 

“D  .  If* 

“At "tret  173. 16/  'PPM  ' 

-A*"; ret  373. 16/  DPK?' 

•■  B1  ’  .re. l  '  A\  '  \ 

” B?“ ; re  1  'A?'-l 
“Cl “ : r e  t  l -1 / ' A1 ' 

"C2”-.r«t  1-1/ 'A2' 

“GCC1 0 " ; re  t  -3.49149 
"GCC 11" : r e  t  11.344 
-CCriS'.rei  S. 02800 
“GCr.13”  :  ret  -7.90298 
“GGC 1 4 “ : re  t  8  l328e“3 
”GGl-  !'•“  :  r et  - 1 . 3Ri t»e -7 
■Dt  "  ret  10-  i  'G&C10  *•'**>  ,  _1 
-D.f.ret  10*i  •GGCil>'  -b?'  »-! 

-f  1  -  :  r  e  «  10*('GGCll'*'r.»  >-l 

■f?*  ret  lO't'GGr.ll  *'C2'  >  1 
“Gi“:ret  373 .  I  6/ ' A  IK i ' 

-G?“-.ret  373  ln/'MlK?. 

-Qj  “  .-ret  Cl  '  1 
“  Q?  “  -.  r  «  t  '  G?  '  -  1 
*  J | " : r  «  t  l-l/'Cl 
'32'  ret  1-1/' G?' 

10'i -GGCtO  e'Ul  '>*/ 

“Ki? "  •■  re  t  10*(  'GGClO't'O?')  1 

-Rl.C.lO  ** ; ret  -2  ■  ^0 1 

•■RlCll*  :ret  1.46S 

“HtCU -:rtT  A.  743 

“RLC13"  ret  -10.7 

•Rl(.14“  -.re»  -6  078 

-l.OOrv-.ret  loair49)  , 

"♦P3U71"  :r«t  4.7rt3 

“PSJWZ'.t*  r  40  >0  .tjt  »  "tPSllZ?” 
ret  2in(U»'«3'  <»♦'«*■  ‘ 

'♦PSltZS” =r«t  -  4 . 7r  44  _ 

"PSim*  .tf  r40  )  0  ; q t o  -tpJ.12/1 
ret  in(tl4'Yl' >/2< 

’•  ret  -  4  7r 4  3/  -74 


i/2)  7«»»n< '«?'  >4*  72 


"PSIW 
ret  Inu 
■sPGl?/.' 


.f  r  4 0  > 0  ; 9  t  n  -tPRl  ?7'<  " 

- ■ Y.”  >/?< 

.ret  -d  7r44/  74 


-Protirnn  to  f  ihrt  stnb.litv,  ,i  ,  ven  R  ,  t  nnr  Osons 


“70»  “  :  t  (  p  1  -  fl  ;f  e  f  6 

-li  It  hardsell*  nunber 

'use  Newton  Rnphson 


t  thotl  to  act  urn.  v 


?2  .  09p  t  “4 . 7  lp?  *  9 . 4p  l  -  74>p3,('l)p4 

p3p  l  4p2’p4 

ret  .  p3  pf  '  r'» /.’ii? 


2  1  H 
211 


'i%'  R1 

•  lie  *  t  ”  ■ 


-l  AMH'A  '  r?'- 

■I  AMPr.tt  ?)  *?lr ,'*!* 


tfq  1  4  ,p  >)n?  .gt  ii 


lit  (|u#ll*  :(>l)p2 

- ' i  < «  > ' tp? ,P 1 >'  ' 

Ah.  i/nhstp3i*  000 


n*  *  ip."  .pi  >  >P  3 


74*n\«'t  »r.*p*. 


1  •  u.'r  in.'/  ■  -1  "  >f  t  I  3 , 3  1 


.mfi  .iiwi  rl.  ,-r,,  (HIM  i»  ».  / ;  1  '  )f  »  1  T> . 

fi >  H  .m,.|  rl-.r'l  il*Ml )r »•»' 


*  «  1  »r. 

»  l  »r.9.* 


,t  1  JSpl  • 


•Tirte  'trie  for  Alp  l*.  to  MAt 

-  T  t  »il>1  l  ‘  pi  1  041P1  f  «<1  2 

nt  .s  'he  ji'lion  itflti'  rorive 

«(.*.(!!  l  i  •  l  )p  (•  .  P 't  •  4  )  D  8 
,  I  pu  .  i  or  tt((  '4^6  ,i)to  “  * e r r  - 
, « i  •  i « 1 1>  tt .  p  a  ■  i  i  'p-' 

1 1  <|t3*.”400*  iht «  tpO  1  »/»*•*>(•’ 

-  V  ir'.sil  .|i  I  *4  *(>H  ,9  to  ' 

.  pit  i  >  /  ii. 

/  1  B Ip 4  . 

>  ’r 


Itfl  1  ♦  I  p  'I 


,1  <  t»  *'» 


1  >Pr* 


ntrt  tp 

‘  p  1-  |> 


tp- . 1 «tn 

1 1  r  r  r  • 


pL  ......  i.M>r-  .'I  »'•••*''• 

.  nt  ,,.l  10(1  •  *tr.  ipt  1  HO  •  -  h 


,  to  rtlp  MAt ' 

,  pR<  t  1  '  )(''■» 

>lp?».'4l*«#  'pi  1  ’ 

«  p  '  .  i>8«  -1  •  i»  r. .  |>  t-  *4  tpl'  ot  O 

I  .Iprt'2  |t*l  '*  * 


.  p  0  4tp0.pl  4 !ph 


0  ri ». 

hi 

i  gD  -li*. 

■  miVt.er  i 


I  t.»  i  i  *  '  rH4trrt«JF 
I  il,  |  «  •  1  HIM  I  »  > 

-  I  pK  •  r  *  • ,  f  44  lr  9  1 


603 


t'iiO  1  “EGR"  :  Iabs(rl2>el4i*.  Qr./abHlrl2>*lOQ  Jr94 

2m :  "euifL  A-i  v  *  dhefl  x  j  / 1  dh  '  >  *  w  hflx  * / *  dh  *  >  v>r&/ 

•  r o'/*K  ♦UGK'/'OH'  >  *2>r67>\r67  »r9S 
2o3 f  r«t 

.’64: 

- -  Functions  for  Error  Analysis - 

.iutu  ‘‘EWtjb  “  :  re  t  '  WSH '  *  .  02Q/an«i  ' USD '  >*l  DO 
V f.7  r  "ESHli"  •  t  B« -G/abs( 'SHD' )*100 
.’a J  .  "EP  1  i»  ;  re  t  .  UQH/absi  -  PTKB'  >*1i»0 
-rwJ-fK"  :r<  t  'FWSO' 

.'70  ;  “ESHPD”  :r«i  ' liSHD ' 
rvi;  "rPTPD" : re  t  'FPTD' 

■7<  -PHliID- .rat  l<it)Slr4l>».7l<r  4*  •  F  ZOL  ' 

'Etor-tUP'*  .rut  'rt'SID'  +  'EWSD* 

2/4;  ’’EGtibi.P"  :r«t  '  EPSID '  •*  '  EG  MO  ' 

“CPTSlP*  .  ret  ' EP1» ID'** EPTD ' 

•V«»:  "t’HLM.X  “  :  re  i  abs  c  r S7 >  •/• 92 

”Pt  Mfl  X“  :  r«t  ahs< 'LHFLX' >*r93 
.'.3:  “0Si<":r»i  abs<rl2>«r94 
•V*  "I>h“:r<}t  <ibs  (r  r.7  j  .nosi 'l  mFl  A  -  >  ♦ahM  r  1 7  > 

It. I-  'FHU;  l/C*  ;ret  rH4.rH7 
»:  ‘T./Ui.  “  .  i  f  r4U>0;r«t  1 1  M  Hud-u  4fl  )  'irtV 
r  >»  i  r82 

Jt-.l: 

284.  TnZO”  :  rrsuve  'T.RNl'H2"  '.dsp  *i‘RNCH7  RF5.MVI  D“  .end 
*/Tj4 


Q.-Ii.  CRNCM.V: 

21:  "suti  ""i.RNf  h  V*  •  i  on  to  ins  the  hulk  formilns  for  page  3" 
"and  rV.»  Uirg  MQ8  for  pag<*  1  Error  Analysis*: 

«.'A;  "s*t  (lag  14  to  ignore  noth  errors": 

.4.  rad, Fit  ,  sfg  1  4  ;  l  f  g  I1* 

2'. :  M  ifj  I  »r  l  l/l  19  I  >r7 
M  .1 1  >/•  3  ;  Dt  4 1  >r  4 
*.4'  Gl  h|  )rti 

.  Vl  .  Dt  1  1  /r7  ,1/1  2)  )r8 
2':  D f  10  I  Ir9;f»l7l)rl(i 
3  li :  1/ 1  7  I  )  r  v  1 
j»  ;  01011/  i;» 

.5.':  Zh"  :  Ml  Jr;-.; 

3. V  :  T.HM"  :  \<  ‘  7 1  ■  •  Z?‘  i  »r64 

n:  "«5B"  ./•»  '  1PR7 '*(  r$-r6)  )rl4 
V,  1 1  Iff  T  *  ;  e  »  p  l  '  JRlMlrlb 

V.  tiPb"  :  MiPKB'  773,16>rlS 

3/  "AT  ft  ”  .  '  ATk  B  *  273.  li,)M3 
5H:  BPB'  •  '  AB'  '  GOCIl"  >rb7 

37  - ■*  rf.7*|0*  <  'Gf.fU  'BB'  ♦  '  GGC  1 4  •  'DB'  •  'GUMS'  'FB'  >  >r29 

•••I'  Befi'4 ■  f.f> •  •r.r.ci."  tth7 

41  .  •  SWB-  rh7*l0*  <  'GUM/-'  OB'  *'f.r.r  14'  'KB'  ♦  GGClV  1  MB ' ) fr  30 

4. '  f«HB"  .r.-9<  lOn/'WVGf.  ATKh’ >  )r.*»» 

43:  'Vtlft  ‘  r,V/r.30*100>r27 

-.Ml*"  :  .  e,;*iV7*r29/<  'BPS'  .  3?9*r  ,?V  )  )r2B 
4r  -  rp "  M/Tkli'  •?73.1G>r?4 
Oh  -PTB  •  .  IKB'  ?7J  IblrZJ 
4';  vr-llf  yi'Tkp 1  P73.  Ifo)r?r. 

■ill.  “ntwlB  ’•  '  mTkP  •  WTKB'  IrIB 
•»'/:  I'rMrB*  ‘  p  T  It  ft  •  UTkB'Trl? 

,<i  "7IMIB  • :  '  MkB*  wTkB' )r20 
M  :  vpiurfi"  :  '  VP  Ik  B  ’  '  Wff  B '  )r  21 
r..'  *'>PntMtB* :  .  ."’4 <  J  i  9r28)tt-3Jr  7» 

‘  A  IROft"  34P3H4  '  pP|t  ’  /  '  VfkB’  )r'.4 
,o  "vvpli  •  :  .  ilO.’  '  SHtG  •  r  l4r  19 )r  30 
Hf  f  i.  Ih'  :  rf,4r  30*4  .  1  flf»04r7 1  )rr*7 
'»/, .  hp*l'  *  'AW  -U.rj;"  K  67 

r.f  ‘.'PW“  ■  r  f.7*  1  0  *  (  ' f.r.F  1 .1  'BW  ♦  'GGCI  4  "DW»  •f.Gfll'S'  'FW  >  >r*i 
'»  i.  “Any  .rill  <  100/  'MUi.r  •  1 WTKB '  >  )r/.2 

VI.  “VHf  *  'Mfr'r  141/0.'  r.»h)}r.3h 
hil:  "Hull  >fr  .rlMr'ib 

M.  I  ip/|i-  <f.97  31  .  *iA<i*?‘»r  I  f»4le  3  Irftfl 
h?  'i  i if  i  kB  •  )rn» 

hi  '  fMM  KB*  •  rr,7»*tMH  HB’  *r  1  ?  lrSH 

>, A  .  BOB'  :  r  i//rt1l  >r  39 

Ur.  DPAhf  "  >  f»  3*  Ohf»r  14  •  41  •  3)r/,9 

hh ,  "Wl  ■  "iMurv/r^OrK 

r..  mi'i  *|r  f»f  r,  '  ir’.r> 


bo :  "FRievb" :  \ab*< ' SSTRES' /rG4 > )r4V 
t.  y.  -«UFLb-  'iOGFVb'irf.7 

70  ■  'KLC10  '•*  'RICH  'rb7T  ‘RLC12'r67*?«  'RuCl3'r6?*3«  •  RL  Cl  4  '  r  67*4)r  67 
/»  :  J0'r67JrS0 

7P;  ■SCISMB*  rS6/(rS4*r49))r51 
73:  "GCLPTB":  r S7/ ( r^Ar 49*4 . 1 B604r 7 1  ) >r52 
74:  -JIOlB":-  '  ATkb'r49'.5/'GA  r  3B'9KC'  Jr  42 
*Z0Lb“:r64/r4?)r41 
7r>  zf  r41>D;gro  “rRlii" 

77:  ” K  I B "  :  .74/  4I*( (1  ISr 41  )  *  .  5/ < 1 -9r4 1) *  . G > )r 40 
/H .  gio  *2 

7<>  •>RIB“:r41(  .  74+4.7r41»/<l»4.7r4i  i*?)r40 

00;  “/uLlb*  ;  r/?2/r425r70 

Ot  :  -OP  7  IP  T"  .  <77  6*  'BPBV  'ATkfr'*?/  *  2*  (  i  *7  .  fj.!e  9/ '  LAMBDA  "2  >  '  Sir  31 
H ’  •  / 3l*rl6*le  l2>r3l 
8^:  gm  “err” 

n:  : 

06 

87:  . . . . . . Functions  used  in  CRNCH3 -  — ■ 

£i& 

B9  ; 

90:  'fj&ClO  “  :  re  t  -3.49149 
7>  ;  *Cr.CU  *:ret  11.344 
V;> :  1  GGC1?"  :r«1  G.02B06 
73:  "GGCl 3 “ : r «  t  -7.90298 
94.  ”Cr,Cl4”  :r*t  B  .  1  320*  3 
9'.:  "(.GClV  :r«tt  ■  1 . 30l6«-7 
V6  -0PM  "  ret  r.f « 273  16 
•t'f  .  "bPk.‘"  ret  r  4*273. 16 

9t,  “ATM*. ret  r  1.273  16 
yy.  -ATK2".rrt  r2*773.1n 
Ml'-.  '  WVi.C  ”  -  ret  4.6tS«2 
l  ■»  i  “VUG  "ret  4 

III. -  "t>A *  ret  9  7VS9 

103.  I  MI  LAB" -ret  r ‘uher  60  44  .  1 86B4 

11.4  T.PIR-  r/t  (Iflu  '  ln<  '7?'  I  it  Ulll  '/!  '  I  -Inf  '22*  )  I 

1  .  “MM"  r*  •  BP2  '  -  «  ■  7 1  *  ■  •  /  2  '  I  •  »•' 

1 .. .  *BP,?  '  re»  MO 

It./  -UHB-  ret  '  !>F  1  '  ♦  (  '  Z 1  '  -rl'2  1  *  .  1 2 
M'H  Br m "  ry.  BP  1 ' * t ' 7l ' - r 64 ) * . 1 2 
,  i.9  -BP*g"  re  *  1>F  i  •  .  '  7 1  •  4  17 

lit.  'hi  TRF.B-  ret  r  h9*r  i  4 ' 2*r  r  4 
ill  lAMBr/M"  ret  -i  4e-6 

it  •  Z 1  : r •  t  1  (\  3-'- 
1  I  1  *Z."  ret  9.2 

114  •'  /  I  ( iR  i  *  ret  *  Z  \  ‘  *  ■  It 

ll't  "71  uP  .7"  re*  7.'1 '  »  .  6 

Uh  “  1  f*  K  7  *  ret  tlnc/t'j  ln<r2?i  i/(  ln<  *7  .  •  >•  ln<  »Z2» ) ) 

ii7  -Jt'WiUw  r-t  tint  ’7|  '  r-lntr22)  )/<  in.  7  TU«1 '  >  -  1  r»  <  '  ZTOR2 '  1  . 

lit  “  DB  k  ft  *  .  r  e  t  '  DBA  1  •  ■  IPRZ  '  *(  '  DFH  1  '  -  '  DPK2  '  ) 

1)7.  A  I H  P ’  ret  AlK 1  • •  ■  1PRZ  1  *<  'ATk 1  ATR2'  » 

1.1..  TRT-  ret  lntr7l  1  P  0  1  UR  '  *  l  n  t  r  7  7r  0  I 
'.'I  *Al<  '■  -et  3/3  In/'liPkf" 

17.  BP"  ret  AB  -1 

.73  CP"  ret  l-l/'AB' 

1.4  “OB-  ret  1 0  * t  '  GGf  1 0 ' • ' BB < ) -  1 
*f  B  "  ret  10'  (  'GI.Cll  *'I.B'  1-1 

l.'h  -Cl",  ret  773  16/ ■  AtkB' 
l  .‘7  ‘Qb  *  :  r *  t  •  F.B  •  1 
>:.»•  '  JB  '  ret  1-1/  'GB' 

>.  y  -kb-  ret  10-  I  T.C.C10  ••'«!«'  >  I 

130  'Mb*:  ret  1  (I  •  <  '  GGC  1 1  '  *  '  JB  •  >  •  1 

’  .11.  *VTkB":ret  '  ATkB' *(  l«r20*  608' 

1.. .  ‘ P T k b *  ret  ATkB'.  0O9b*r?. 

113  -VflkP"  ret  "/Tkp  •  ♦  0QVM4r77 
1.  4  Wt hit ’.ret  r 9.77.3  l». 

1.3..  SHI  I  •  ret  9.7*  4 

13..  -AW-  ret  37  3  lr  /  wTkfi' 
l  17 .  -BW  r»*  mw  1 

1  \1  Ch  ret  I  1  ,  •  AW 
I  3v  "  Ow  re’  10*'  't.l.C  1  0  •  • '  hw '  .  l 

1  4  n  ■  1  FW  ret  1  0  ’  l  ’  Gf.F  I  1  '  •  '  TW  ’  1  1 

14.  -Mil  *  re  -  I  .  37e  1 

14  ■  RLC  10-  r  e  t  -7  Sr.  1 

143  “RUM"  ret  1  4h'j 

144  'RIF.  17*  ret  h  74.1 

i4S.  -mr.lJ"  rtt  -iu.7 
146:  -Rl.tl.4-  ret  6 

14/.  -|  OGFvB*  :  ret  logvr4VV 

1  4‘f . 

1  4'/  ;  "err  " 

ISO  "F-OMpule  the  enlues  for  /  V/,  tr,rw  rlDB  for  page  3  i./jr  Anaiv* 

1  »l  :  “f  DWAl.B  '  40  >r  Vo 

I'..':  “f  MFf  Alt"  ;  ’EVVPTl' ‘  >r9’ 

r.3  "ELMlAfi".  I  Hur  4B  >r  vv 

1  *«  4  :  -f  BRB*  r  V7tr99  ir9fi 

1 "fSfffi*  ;r94>r  J  ilil 

i’. •  r mrxr«* •  < 'OHtFuB  -  *gmb  ' Oi  mf*b  i'"B 

t  1/  r  67  i  (  ’  1/  >R H  /  ’  DmB  '  >  • 1rh7  ,  »r  6  t  ,r  l.») 

i  mi  rni.Fxf.-  *r  ptres •  ir  102 
I'.v  -LiiMCB-  S4’t  StRtS’ ir  103 
16  0  -f  mif  L  P  -  ;  r  l  0  3  »70  >r  I  P4 
161  :  “f  Si.  ,>HH  '  .  •  f  Hl.f  KB  '  *r  l  03  Ir  iU'i 
16,'.  "CGlPTB-  r97»r  If.  1  .M06 
16.1  -l  /fU  IB*  r/l.t  h'ln  07 

1 1.4  •  Ik  IB  "  r  1  07  )r  I  OH 

1 6">  if  /  41  >(»  .r  I  f.  /  <  1  ►  1  ft*nh*  <  r 4<r  >  ■  ■■  I  <»f 
If-/.-  ret 
16  / 

1  Itii  .  “  liifirtitin^  i«r  Frror  Ana  I  y«  ,  « 

1.. V.  -f7B“  ret  3 

t  >fl  1  EMSB "  ret  I 
1  7 1  "EMtTf  ret  S*. 

IV.  -i  UK.-:  ret  7S 

1/3  "fPlWTB*  ret  ,.ai.*i  .r-'  •  *1 110 
IV  4  -EAHrift-  ret  4r  4  .  ,  r  /.;’  r.'6»*lfi0 
I/*.,  -fvvt'lf"  ret  Fj.MK  »  'ftfhB  *  FP'WTB' 
l  V  <■  -F.VVU  "  re*  fft(  ■  fyf-B  ♦  I  Ally  a  * 

I  7’  :  -Dm.  ,  *H"  ret  >ihs«  r »*r  7  7 
|/|l.  Dl  Mf  AJ:’  ret  AhMiUl  .|rW 
1/9  -  r»HF  '•  ret  ahsirl.  I$rv4 

IBB.  -DSRB-  re*  DSP 

IUI  "DmB"  ret  ah«  (  r',7  .  <ah»  11  Mt  I  *B  >  »  i>(ia  i  r  I 1 
II.'  >l',IKf.*  ret  rVM.'l  l  WSB 
If.  V  "I  VV.  F  -  ret  '»  .,Tk| 

1.14  ‘f.HllI  B  "  f#t  3  •  r  1  0  3  *  '  I  OUF  1 1 
It.-.  -  I  tuft  aB "  ret  -t  I'VHi  ' 

Itih  -f  701  B  re»  f  MfB  B  »  f  ZB 
i  mV 

110  -fN/u-  -e*avr  *1  I'Hi'mV  .dtp  T  BNF  M  1  Rl  r,Ai'f  D*  .end 
».  '416 


MU 


20 .  SCR  1*01" 


.*? 

3b 

31  : 

32 

SS 

34 


.46 


40 

4 1 


As 

44 

45 

46 
4  V 

4ri 

4V 

•,a  i 

Si 


sj 

54 


5/ 

.iB 

«3V 

oil 


64  ; 
65 : 
6o : 
6  V  ; 

iiH  : 

09  ; 
70  ; 
7v  ; 

r,- 

7s. 
/*  ■ 
7'j  . 
7b. 

70 


'Sub  SCRNirl  ronputf.  statistical  dot-»  for  page  i  printout": 

=  *  Ufl  ’  1 P 1 40  I  ,P  I  H2  |  ,|iJ  40  1  ,  Bl  1  DU  I  )  IS  I  1  1 
"Mrfoi  I  "  »«'  iPl  /a  \  ,PiU3>  ,Bt70  I  ,bl  107  1  >>S(2I 

“wtwior  a"  :  •  wn*  <Pir.',  i  ,pj  vo  i  ,bi  v,  i , c*i  &o;>  i » »sr 3 1 

“MntlUi-*"  :  ‘W  (P  l  S6  |  193  I  ■  ,hl99  1 )  ):>i  4  J 

“WHLHt  A"  UM*  (PI  81  l  ,tM93J  , I< I  i;  1  1  ,1.(99)  >  ,M5  I 
••WhhtV'A*  :  '*»H'  iPl  I  ,PI  ?21  ,|*IS?1  ,(Ji97  J  >  jStb  I 
•«»♦&*"  :P| >2) >5171 

nWnTH»  A  "  :  '  UH -  <  P  I  5ft  i ,  p  (  95  )  ,  fc  I  Sl>  ]  ,  B I  1 0 1  I  )  If.  I  8 1 

"WhBR"  i  'Wit'  (Pl3?t  ,fll  39  J  ,819111)  }{,l9l 

"HHFRiC"  :  '  UM'  (PI  491  ,Ptf}4  l  ,61  4‘.  I , B I l Q  3  I >  >5 1  1 U  I 
-WHSi  3H":  'Niv  (PISl  » ,P187I  ,UtSt  I  ,61 IU5I  >  >i‘.t  ll  1 

u w*»st  p  r '  •  •  wrt  <  p  i  52  i ,  p  i  u9  j  ,  b  i  w  i ,  o  n  u  b  i )  i  s  u  r  i 

-MhRtiFl  'WlViPlSO  I  ,P1B61  Jl*lr.a  l.blllM)  UStliJ 
• WHORAC"  ;  '  Mil '(PI 69  I  ,  P l US  I  ,  [■  L  6  V  I  ,6196)  >  )  5 1  141 
"WnttiiL  "iiM  1M/S12  I  >Sl  IS  J 
•’WH/()c  "  :  P  I  o4  I  /5I  tr»l  )»»(  I  hi 

•SDR  I “ ; 'SD' IP  1401 ,6(40] ,5111 H5(19l 
-SWDLT":  'SD'  (Pl/01  ,6170  )  ,5(2))  >S(2l)) 

“SDhOFX"  :  *5D»  (P  1551  ,61551  ,M  .3 » »  )5(2l  1 
"SDUiFX*  :  '5D'<Pi0U  ,Biat  I  ,SIS)>>3(2;»] 

"SOHF.FX" :  ’Sl»'  <Pf57i  ,P(57),S»6<  >>5f23> 

"SB$*4“  ;  )  >3124  J 

■•SDIhO-x-i  '5D*<Plr«81  ,6lS8)  ,SI8)  OSI2S1 
'SDDR  ”  :  *;il> ■  <P  1371  ,61371  ,Sl 71 >  33(26 » 

-SUFRIC"  :  Sir  <Pf49  » ,fc|49i  ,Gno)))Si27| 

“SDtil  Gif  :  'oD'lPtSi  I,  01511,5(1  UHSf  £81 
"SD8LPT  ■  . '5D*<P(52l,Bf521,6(i21>)Sl291 
‘SDR  UK  "!  -SD'tP('.»in, 6)501, S(l3l>>h(301 
“SDBRAG" : 'SD' 1PI69) ,61691 ,S1 141) J SI  311 

DFRI“: 'DF *<5(11,8(191, .Q2>)S134) 

"  DPZULt " : 'DF *<S( 2  I, SC 201, .02)>S (351 
"OF  HOC  X“ : 'OF' (SC 3  1 ,5(211, .06) 3St 361 
"SDOlF*"  :  '&F'  (SI  51  . SI  221  ,20)  >5(371 
•OFMCrx-;  'DF ' CSC  6 l , SI  231 , 3) ISC  38 1 
“DFSR" : 0)5 t 39 l 

DFTHfX"  'DFMSCOl  ,r.C251 ,30  >>51  401 
"DF0«“  'D7  • (SI?  1 ,5(261 , .001)5(41 1 
•DCFBU:-:  -DF*  (5110  1  ,:',(371 ,64-2)  15(421 
”I/FM  t>H-.  'DF'CSMl  I ,  SI  201 , 43 1 
•  D(  f,«  PI":  OF  ’  ( S i  121  ,S(391 ,2«  ?>  )SI  441 
“M.  Rwf..-  :  'Dr  MSI  1.1 1  ,Sl  30  1 ,6«-S>)S(4SI 
'  DrDRM'.*  :  '  DF  *  < !'*I  1 4  I  , SI  (11,44-4)15(461 
re  t 

-  •  fUMCTtii*:.  -  •  -  -  - : 

"Wh“  t  1  pl/p2*p3/(l4)  /  <  t/p2«  l/p4» 

“SD  :r*t  \(Upmti  .*np2  pi»'2)/2) 

1  D|  “  :p2/nbs<pl  >*1  0(i)p4 
if  onsipl  i  <»p3  ,p2/p3«i.in>p4 
re  t  p 4 

rdZll*  •MiONt.rt*  »«1xp  "SCPNCH  ar-SAWO*  ■ 


CJU  : 

*  1  U  1  0 


1 Thi?  pr  ggran  pr i 


qiirt  <  file  «  lOTf'O  l>i|tq  pr  Oyivi" 


rvi  iiMlrP 


3/  : 
.10: 
3v : 
4ii  : 

4  1  ; 

4  i  : 
44  . 

4S: 
4*i  : 

47  : 


"D  cor»tq,ns  the  final  printoDi  wcilii**" 

"E  cunirjifis  nntrfrt  Motithl  (  1  1  *  ,  dny(t?li;  joliqn  nnv‘  111, 
x  «np«>r  or  y  4tor  «ujr  for  IU  1 1  KIS1  , 1  61  1  and  IM  1 .  J ,  I  7  I  ,  1 1*  l 
qvelnijjnq  p^rio<tl7l;  bl  vesu*l  1  il  I  )  Parity  errm  I  II  i” 
ti't'D  r  anqr  1 12 1  ,  f  l  1  3  J  -  «|>  1  i  nij  ra’i  I  <>r  t<m  >  i^npurq* 

“I,  Coni 'lire,  tt.r  „imb^r  of  iioy,  ■>  >  rni  tt  nun  *t<  “ 

1.4  cci'Vuns  th*  ti'ir.es  of  yorn  north"  : 

'it  contnint  ttip  i  onvurtei  un.iiiio  dtt<i 
”x  r  onto  in<v  in*  aurt  n<jeci  d  ■  o  i « n  i  am  a 

"P*  cmioinn  tli^  year  for  print  tiafe". 

•' 1 4  root  a  tries  ihr  year  for  *.  tqr  i  ant*”. 

Initializing  data  follows*: 

am  A  111  .  17,31  ,l,(i3l  ,641  12,31  ,D»  tl  :301  ,1  I  ll  J  ,KUil ,?)  ,<»C  d  .  19  | 

din  P(2  / ,)  4J7J  ,D*i;.  (i  I ,  V4I  4  1  ,Avl  t  00  )  ,DI  10H  I  ,SI  50  I 

sfg  1  ;t  f  g  .?  ,  1 15  )U 

••  *>D*>  -«  II  4 

“FRlNlFK"  : 10)J 

•ASK-:f»les  DATE  ,ht.  ISA  t  .sreatt  l,G4.&i*l 
ofg  i  2rehrt  2, 1 

fh!  "I'HTtR  BEGINNING  RUN*  ", Pill, Pill  )P  121 
enl  “L.N1F.R  ENDING  RIJN4  (C.ONC  fur  single::  *,P(2» 
ent  "INTER  PRINT  D«1 1  (DAT):  “,y4-,V4Xk  "1D4 
rni  *tRllH  IKUNTIO:  "  ,  T»;t.np(T4  I  )T»  KHm-  >D4 
rni  TMIH  (  TEAR  )  :  “  ,  f4 , 1/44  Y  t  >1*4 

en:  "i  NItR  bCl.lNiNi.  Pnf.E  NiittDi  N  .  '  ,  N 
fnt  1.2n,l7.3,4K,r 
nt  5,2*,f7.3,6«,f7.3 
d*ip  "FINDING  BtGiNING  RHN4" 
on  rncl  .'/'net'  " 

1  nA  IN"  .  *r  e  'id  ?,DI*  •  ,E|»  l  ,Kf  «J  ,ltl  «)  ;gsn  "DATA" 

if  D  I  •  V  l<  abSlP  l  1  I  i  ;  i  l  L  ■  t<4  I  H  *  ,  <  n  'iDhT  «  '  .  g  I  0  “NA1N 

if  r*i  2u  i  mhstPI  i  i )  ,g*o  "mSK" 

"n"  :  :  or  n-i)  ig  iv,(JlAI)Atn,31;n«»xt  H 
fvrt  r..“  ■4r.trl&Ti.|»ie  B»)Ts;"i9*)T4(  l  i 
if  Di2u  I  *P|2J.g,o  ASK" 
cl  I  -III' 

sread  r  ,M  *1  ,t  l  *  1  ,h  I  *  1  ,Ul  4  1  ;r.  1 1  DATA 
g  t  o  '  A  " 

"fl|/0‘:resnv*  "GhM-RT  "  ;d«:p  "•.•ANART  Rt  TjAI’c  D":  «tr>d 

.  nrt  of  run  ’’r  ogren  •  -- 


’s-  re  i nt  Tur  n*:r  daia 

"'4 

;r..  Til" 

7b  if  r  4  u  >  .2  or  r  40  ■  2igto  -StJOi't- I  ” 

>7  i  tin  in  "PR  INl  1  -  ,RtVl 
'(•  Il*>p  "PR  U*;  I  ••  .f  1  I  PRINT! 
r  >  :  rhnin  "P K  INl  2  "  ,  O  ,  /> I) 

Pi-;  dip  “PRINT.?"  1  |  Kf  I  N  f 
•  It  :  chain  "PR  I  NT  3  “  .  n  ,  n.’ 

!•••  dsp  *PR  INI  3",  fit  IRINT.I 
::•>:  d’-p  "Rl  APING  Dm  T  m  ' 
f-H  ;  i*  1  l  'DATA' 

>.S-  rhnm  “PRINT4"  ,U  ,f»r- 
fit.;  dip  "PR  1  N  T4  “  ;f  1  |  I  K  T  N  T  4 
.17:  :  ham  M-H  iNTS“  ,N,t>:i 
«M  dip  *|*R  I N  r*j"  ;  c  I  I  ‘■•PINTS 
n*  dsp  "REnfriNf.  Dm  In* 

•■V  *11  GI/AIm’ 

/i  l ha  ih  -SFRNf l *  ,Q  .  . 

7.  lisp  •SPKM  l",rll  'IV  wl  \ 

'«*;  SlIHAR  I  “ 

•>•■  :  <  ha  ih  "PR INI  ,  -  ,Q  ,  ■ 

'  <•  .t-.p  "t*e  i  m  » •• 1 1  .-i*  ,n:  i  ■ 

i  ‘  ■  tin  i  »•  *t  I  NT i  j  -i 

il‘‘p  T-9  In  T  (it  i  v  i  wt  i. 


.  l\n  •  .1  ;  •  .  ■  j  ». 

«1s|.  ’-ffcNl  '  ■  >  1  i  .-VM 

•  '  -I  •  ‘  -  1 


•  r  .  >1(1 


»  *  4v9 


605 


r 


I 

i 


"PRINl 1“ : 

if  PI 29 1 »0 ; t  )Dl  29 1 

fnt  9,41* , "MAR INE  SURFACE  lATlR  *,i;wri  Je.9,N 

V,  “rtii-HOHk  TEDRuLuGlCAL  EXPl  R  IftEN  I  “  ,  /  jurt  J+.9 
9  , ‘‘,4  k  ,  "NAVAL  kh  Si.  ARCH  LABORATORY  “  ;ur  t  J*.9 
9,s3x,“MTM0GPHERlt.  PHYSICS  BRANCH “;urt  Je.9 
9 ,49 1  ,  "NARINE  n  TnOSPHER  1C  RESEARCH  STATION“;wrt  Jt.9 
V /..!*, "SAN  NIlUlAS  ISLAND  ,  CALlFOKN  l  A  *  ,  /  ;  wr  t  Jf.V 
9,46%,“*  «  •  *  Ci  t  CR  OrtE  Tf  OSQlQG  ICAt  DMA  *  *  *  *",2/;wrt  J+ 


f  n 


RON  NOHBI.fi:  *,fli  .  Q  ,1  ;wrt  J*.9,Di?01 
,  4.1*  ,  "PR  [NT  UhU  .  J*  .7,0* 

MART  Tint:  *  ,f2.  G  E2.0,  ;wrt  .!♦. 9,01221 ,01241 
,♦.>.0,“  PS1  “ , 41 x  ,  "DATA  SAMPLING  Knit  <ALL  ",r;urt  J*. 9, 0(261 
, "CHANNELS) :  6/«in";wrt  : * . 9 

.NO  TIKE:  “ ,EJ. U , “ ; 12.0, “: ", t ;nrt  J*. 7,01211,01231 
,  f  2 . 0  ,  “  PST “ , 41 x , "DATA  averaging  n  (HOD: ",f 3.0,-  hid- 
+. V,DI?SJ ,1 [91/6 

START  DATE:  " , f 2 . 0 , 1  * ,c3, 1  * ,c 4 , / ;wr t  J ♦ . V , 01 38 1 ,G*( 01 29 1 1 , T* 

,  “  (OAT  ”,  t‘3.  32*,  "NGHEnLLhIUR*  :  l*UPPlH  I  F.VLL  ,  2*-LUWF.R  l  FVtL  ‘ 

•  .  9 , 1.  (  4  1 }  ur  t  J 

ANA1QC  CHANNEL  RAW  DnTA  (AVERAU  VDC > : ‘ , / ;wr t  J  < . V 
. 00 “ , 0* , “No . Ui " ,8*  ,  "No  .  02"  ,lix ,  “No  .  0A“  ,tiit ,  "No  .  i)4~  ,B*  , 


"No  .0C>“  ,8k,  "No  .06” 
“  VGLT.Rt'l-.A  1  : 


;urt  J ♦  . 9 


.07",B* , “No . OB” ,U* , "No . 09” ;wr  t 
jIROC.I  TfcnP .SiNUC.2  DtW  PtUNlt  “,*;wrt  J ♦ . ' 
•E£D\  WIND  SPEEDS  DAR.PKFS.2  J'.9 


No . 10“ ,8* , “No . It  * ,8>  , “No . 12",Ok , "No . 1 3* ,8/ , "No . 1 4" 
4  ,  “No  .  IS”  ,B*  ,  *No  .  16”  ,8*  ,  “No  .  1>”  ;>»r  t  .1  *■ .  9 
I'.lLk  wr  U  HP  AC  FRLMHCNCr  Af  Wt  TAGE 
/IRQ  Ni  l  .  SPARC  A  SPAM.  U 

0  to  17 

i ,ai n,2) 


r  »  .1  ♦  .  V 

DIGITAL  i  r.ANNCL  RAW  1>hTA  l AVtKAGt wr t  J* 
”i  SCARfrti  Nf  DA  I  A ,  ilf.LO  LAI.  (HKAllON  AND  WIND 
SCABPfll  Nr  l  ilRRECTIONV  “,/;wr»  J  *  .  9 

10 .2“, 22*  ,  “UPWIND  MAR  UPWIND  LAND 
I*  ,  "DP?f  r.AL  "  ,1  ;wr  t  J  t  .9 
,x ,  "USifcf. "  ,«< ,  “WS2Ff  '  ;ur  t  Jf  .v 

AIR  fine  .?“,1S*  .  “Hi  IGllT/irNMH  “ 
lVolls*",6«,“'V4l»s>",6x,i;.irt  If  * 
6*,“iC  Ottlf  .  l“,'n  .  >  "  ;w 

,  f  *6  .  0  ,  j  ;  wr  t  I*  .  V,M  1,2  I  ,Kl2 


I,KI6,.'I,H7,, 


t  ■,  wr  t  J  ♦  .  9 


1  ,  k  I  3 , 2  I  ,  K  l  4 , 2 1 ,  K  1 9 , 2  l 


9,"  N..  1  "  ,  9  *  ,  “ 

9.2.  ,  'DP  IF  CAL  “  , 

9,o*  ,  “WT BFf-Al  ", 

9,-  Mid  TfflP.1 
/, tern 
9 , * ( Vn  l  ts 
/  ..’A  ,41  1 

9,2«  ,4f  1 .0, 1  >  ,  1  lit.  0  ,i  ;wr  «  .1  »  .9  ,K(5, 

3M -0  ;<J  t  o  '3 

9,7*  ,fl3.3,ni  0,3*,Sri3..1;w 
•S 

9 , t r, * ,  ■■  no t  computed  not  lumputed* , i  ,ur t  j>.9 
* ,  f  / .  3 , 4#  13 .  A , «-ir »  J  ► . » ,r72 ,  r  At  ,r  /4 ,  r  7S  ,r  /b 

9./,“»  SYSTF  n  HijUSt  KEFP  INC,  PARAntTCRS  TRANSi.  ATI  D  INIQ  “  /;wrt  J*.9 
t,  "1  M.JNfT  RING  HNITlis  ",/iwrt  J*.9 

9,"  NhN'JAI  Fl  AG  ERROR  COUNT  DATA  BASE  ",/,wrt  J«.9 
V  ,  "VOL  I  .  Rt.f  .  PfcV  VOL  r  Rtc.o.  V  /tRO  J'.V 

9  ,  "  R  F  *  OfV  AL  VOiT.FlUX  Al.  f  REO .  Fl  IIA  *  ,  1 1 ,  “AC  VUi  TA(.F  At  FREQi>l  NiV 
I  ♦  v 


J ♦ . 9 , r  38 , i 


,  r  7.1 


,Krn,2l,KllC  .21 

74 ,  r7S  ,r7<> 


" ( VAC  > 


“ (Hx  > " > wr t 


,DI  1  1 


i  No  .  s«  rtn«i  i  t  No  .•»«.  mis)  tNo.sinos) 

, “At  No . } . OOSV  »  Dt  No .  > . 4WV/  >  INo . » ;nrt 
,  ".OliPVl  (Nil  J'lVt  iNo  ;lH/» 

,  fr. .  .1 .7f  »1. 0,  f  IS.  1  ,  F14.2 

*.9,M  131  ,CI9  1  -DJ27I  ,PI  .?>  1  .DT  01  ,0117  I  ,DI  141 ,1  101  ,E  (61  ,Dl  1? 

OBS1RVI  U  nlLltOrtl  Tf'ilMuLiiGlCAL  PwRANt  IF.RJ  <  INCLUDING",  7 
Ti.t  AHilVi  CAL  AND  E  SCARP  HEN  I  t  HRPECI  IONS  >  “  ,  i  ;  wr  t  J  • 

,  -  T.(ANM  AT;  u  (NfO  f.  Ni.  I  N»  L  :»  ING  UN  I  f  wr  t  J  '  9 

,"  HJR  IfnM  WIND  Si'l't  01  I»t  w  POINT l 
.14a,  “WIND  1>TR  BAR.PRiS.l  ;.*r  RAD. 

,"»MR  NF  AN  AIR  TfnP“;wrT  .(♦,? 

tCulsius)  in  r /s#c  >  <(  atlsius) 

Ifun  tniilihnr)  <Hfitt/w2> 

,“  (Kflvini  ",nm  J<  .? 
i  ,  2  I  » -  - 1  nml  All  ,2l<El  i<JIO  *4 

,2«,*7.3,f  1 1  ..>,M4.?.ri»,«»10.?,13»  ,M0.|,f tS.2,*14.2,f  U  .3,7»,f7.3,/ 
•  ,?,DtlBI,D(  >1  ,Di  1 1 ,  I>  i  l  I  ,  i)(9(,r//,0(HI,Df  101, rl4 


T»  nt‘ .  STRuC  .  1“  ,i  ',wr »  J< 
DUl  K  WT  I  “  ,  » ;  wr  1  J». 


tH-1 .  »H>2/3) 

(C€lOii;s)“, 


,  (  7 . 3 ,  f  1 1 
v , ui  mi  ,di 


,fl4.2,0. ,i  7,13* ,(  10 . 1 ,flS.2,«14  2#Fii .3,7*,f7.3, 
1  ,  Dl  .i  1  ,  "Ml  uaIA"  ,D(7  I  ,r  7/,D(B  I  ,Dl  101  ,r  14 


'fNId*  f*wi*  “PR  IN  i  l  “  ,ctsp  'CRTNT1  R  |  SAVED"  i  end 


' PR  1 N 1 2 " 

»►«)  9,'  AIR  TknP.'  WIND  f»K|  i  D2  [UK  C 
..it  IDF.  IWD(  ■  "  ,3*  ,  '  PAR  i'Ri  i."  ,-i 

IM  9,*  tCvUiMlU  UttMi-f  /'.|>i  1  *('.«•  I  ■ 

int  7,l3*,"invt  «•»  1  H  I  I  1  I  bar  »  •  , 

if  or  A  t  2  . 2  1  >  1  ,q<«  »4 

IMI  7,1'/.  4,f  11  I  14  MI  i.'A  i  A  *'  ,  1 

wr  t  J  •  .  9 ,  |#  f  1 9  j ,  [i  1 6  • ,  D I  4 1 ,  r  i>b .  r  1 0 
ijto  *4 

fnt  9  .  f  9  ,  f  1  1  r.l  14  2,S*  ,*  if.  ..-,10*  ,i  i»  ■ 

wr  i  J  *  .  v,m  *9  1  ,Di  6  1  ,ol  4  I  ,D>  .*1  ,t  6B,r  »  J 
fnt  9.  “4  lAirUi.wTK/  nl CRlJm  Ti  iiROi  Of. ll.Al 


MRU.'  .' 

.  » M  I 


I.Hi  , 


Pul 


fnt 
i  nl 
f  ni 


fnt  9  ,  "All.  .Illirl  ID  1  RF  l  .  H>  'fl 
Vm;'  PRt  ?.  1  :..7nP 

‘ffinrsl  <  t.e  l  s 

OlJ/nli  i  .Vf  c.**n 

<  Cl  i  1  1  ibor  )  i  A  i  II  l  u 
if  All  ...’It  l  or  Alt  ,.-l  >  l  ;  CJ  t 
fnt  9  ,  f  7  . ,  l  »  ,  3f  1  .>  .1,7*  ,  «9 
wr  t  J  ►  ,  V,r/i*»,»  31  ,r  .-9  ,r  U  ,r<‘ 
a  t  o  •  .1 

( nl  9,f7,2,t*,ji 13.4,7* ,e9. 
wrt  .1  *  .  ?,ro j,i  3i 
fnt  9 , “  HtlGHT, 
fnt  V, “ADS. him  ID 
fnt  9 , “VAP  PRCS .2 
tut  7,"  dlrtcrs) 
fnt  9  ,  *  <  l*  q  /«.T  > 

.■it  v,*ini  Uibar  t  tnill»u*ir»  <k>-i  «n 
if  A I  2  , 1 '  1  or  A I  I  >1  ,  g  t  o  ,4 

fnt  9  ,  f  7  .  I* ,  l  *  ,  3f  »  3  .4,7*  ,  e9  .%,»'>  2 , 8  *  ,  r  9  T 
nr  t  .1*  .  /  ,  r/,6  ,  r  32  ,  r  Til  ,r  34  ,r  .-2  ,r  24 ,1  26 ,  r  1  rt  , 
g  1 0  ♦  3 

fnt  9, f/. 2,1*, 3ft  .4.3,7*  ,*9  3  ,  f  v  .  2 , 8  *  ,  r  9 . 1 
nr  t  J  •  .  9  ,  r  66  ,  r  32  ,  r  30  ,  r  34  ,  r  i-3  ,  r .  4  ,  r  26  ,  M  ».l  . 
fnt  9 ,3/ ;«r 1  J*  .V 

I'nt  ?,“»  LtiNT  tNUl  D  BE  L  EiW  "  ;  wr  t  .1  *  .  9 
wtl)  3  , 1  2 


POT . Ti nc 
MIL  .HUN 1 11.. 
s.vap  .pri  r. 


.2 .81  ,*v  .3.1* 
3  ,  r  2** ,  r  1  /  ,  r  t  ? 
2  Vlf.it «P . 

jPE C  .iiiml I*. 
2  RCI  iNDi  4  2 
(  l.t*  1  *■  1  'S; 
ikq/l.0  ’ 


,  f  '  -  3 , 4  *  ,  f  •?  .  3 , 7  » 

,f  i'.3 .4*  t'9.3,"x 
,r.'  7 

2  V  .  I'M  .  Tf  MP  .  2 
2  *,»;urt  Jt.9 
"  ;  wr  t  .1  •  .  9 

1 1  ••  1  s  I  II*.  I 
•'  ,  •  ,  w."  t  .1*  .9 
) "  ; nr  t  J  «  .  V 

;,4i  . f 7  3  .Tv 

.  t  v  4 .  ,  f  ■?  ,  3  , '  * 


fnt  9  ,  BO  *  ,  "PRINT  BAM.  : 


,c  12; 


"  RUN  NUNDf  R  "  1 1  •  0  , 1  7«  ,  “nAR  I  Ni.  •.UMFAIT  intFR-.r 

fnt  9, 19*,  "DATA  SAm  |  ING  RAT  f  l  ALL  E.tlANNt  I.  S  >  6/Nm";wrt 
fnt  V,"  STAR  l  TINE:  ”  ,  t  2 . 0  ,  “  "  ,  1  2 . 0  ,  "  '' ,  7  ;  '*r  »  .1 »  .  7  ,  M  2c 
fnt  9  ,  f  2 . 0 ,  "  PST",1S»  ,  "NRL  nl  CROnt  TfOROi  Out  "  .  t  ;  wr  t  .Tt.9, 
fnt  9 , 1  9  x  ,  "DATA  AVEHAMM.  PF  R  I  111)  :  ,  f  1  0,"  H.r",,,rx  M  9 

fnt  V,“  START  DAT  l  :  ■  ,  f  2 . 0 . 1 »  ,  t  3 , 1 »  ,r  4  ,  t  ;  wr  t  .1  M  3i.  I 

fnt  7,"  iDwT*  ,  F4  -  J  "..AN  Nll.UlAS  I  -.1  AND  ,  (  Al  '  ,  t  .  wr 

fnt  9 , 16*  ,  “NdhtNCL  At  URI  :  l-il.PIR  l  I'VE  l,  .?*lOUtR  tLV>L“./ 
fnt  ?,“*  PROF  11 C  CAI  f.ULAT  ION.;  BnSL  D  ON  ADOV1  OBsiR'^D  ", 
fnt  9,  "AND  CALCLKAHD  VALUES  4  BiJS  INGE  R  ,  1 973  wr  t  T  • 

fnt  7, 33*, "FLUX  PARnnf  TERS”  ,i,2t  ,  "PRO!  U  l  Sl.fJPt  iT"  .  ir  t  1* 
fnt  9, 10*, “STABILITY", ir,»  ,"x*MtP,  *»(TNN  )  "  ,  t  ;  wr  r  1.  9 
fnt  7, 1  1  *  ,  "SCAL  INI,  P  AR  ArtF  T  L  RS"  ,  /*  ,  "PART  I  At  tftR  I  Vwll  VT  , 
fnt  9  ,  S>:  ,  “  (  ♦  ■  INCR  .  W  IT  H  Hf  f(.flT)“;wrt  .!*.« 
fnt  V, 4* - 
fnt  9,S*  .  “ - - 

fnt  9,3*,''  -  -  ■  '  -  -  -  * ,  /  *  wr  t  )’  9 

fnt  9,4*  ,  “GRAD.  RICHARDSON  NiINPuR  nUniNllin  flUX  ,j,wr 

fnt  7,12*,  "FRICTION  VLl  LICIT  V’  ,V«  ,  *G»  Nl  KAi  >  URN  L'N/  1‘7.  '  t 
fnt  9,6*  ,  "GFNERAl.  FORM:  '  N  *  Si.  OPF  *"  ;wrt  .1  • 

fnt  7,4*  ,  "  (  t  «st<lti  l*  ,  -  *lifl*tab \t  )  iNt'n.'t  t 

fnt  9,14»I”(net#rs.'H^c)",14*,*llNl  N?  1  1 ,  1 1  n  w'  l  /  /  T  1 1‘  ,  ;  , « 
fnt  7,4*  ,*l  1  L  n  2 1  I’M  »  l  L  n/2  -  PS  I  >  I  /  "  ;  1  t  t  it  * 

fnt  9.4  10 .3,8*  ,'AI  ChM"  ,7*  ,*  V  .  2  ,  )  ,  wr  t  >  •  ■»  ,  r  4li  ,  r  •.». 

fnt  7,14*  , *12.3,26*, "(2»*?2tt/2)'  ,2t  'ti  **2  1  K  ,.»-*>  '• 
fnt  9, 4*  ,  “GFONLTR 11  MAN  MtIGMl  miniDIlt  Hin'.;.,: 

fnt  9,12*  ,  *sCAl  ING  sPff  himD  s  wind  •  I  1  u  .n- ■.», 

fnt  9 , 4  *  .  “N  -W I ND  SPUD  <n/»et»“;wrt  I  •  ,J 

fnt  7 , 4  x  ,  “  <  Ne  If  r  >  GHIi*l/t*72)t.‘2“,S*  ,  "  iXO  wi  n.”  1  ,7  w  r 

fnt  9 , 1  3*  ,  “  (kq/kg  >  “  ,  10*  ,  “  7= Hi  I  GUT  meters*  “./.w.-*  Ji  ■> 
fnt  7,7*,  "7*flf.  1  l»H  I  iiu  Ver  t  .  Ax  is"  ;wr  1  J  •  v 

fnt  9  ,f  11,  .  2,?1*  ,e9 , 2  ,  f  ;wrt  J »  .  9  ,  r64  ,  r  St. 

fnt  9,14*  ,*  12. 3, 16*  ,  "l'WS/07*  "  ,  e  1  0  2 , 8  *  ,  “  2  . 1  ■  P  , )  1  '  ,  v,r  t  t  • 
fnt  9.107X  ,“WS  flOi'T ,et0.2  ;wr  t  J«.9,rr.V 
fnt  9 , 4  «  ,  “7/L  AT  i;HH“,i7*  ,  "t  AT  .H»  AT  Illix'.itri  It  •» 
fnt  9  ,f  l  (■  .  3 ,21  ,  ,  "  <  Wnt  ts/n2  >  “  ,  ir.*  ,  "SEAL  INC  Pill  tin.  -,t 
rnt  /,»)»,  "Nrf.pn.  1'imlDl  I  Y  ikg  kg  1  *,2«  ,  ”N-  PI  r  HUMI  i>l  1  t  . 
fnt  9,31  >  ,#9  .?  ,  16*  .  "ike  I  v  10  >  "  ,  III*  ,  "/*Hi  It. HI  INtifrov, 
fnt  9,0*  ,  “7«Ht  TE.MT  m>  Vert  Aiix",*m  \>  9 
:  fnt  9 ,4»  ,  *7/1  At  111  Ml  TTRS"  ,34.  ,e!2  3  ,  t  «•*  .  “I*«i  1  ,,  w 

fnt  9,e»H  .2,0*  ,  "PS! 'PSl  2"  ;wr  t  It  ,r  If. 

•  fnt  9,4.  ,16.3,21%  ,'SfN. Ml  Ar  lUU'.i.iiri  tt  9.r7|. 

:  fnt  9.63*,"r,H  SI  OPf  *“  ,etO  .2,  ,wr  1  Jt.9,r6«) 

:  ret 


106:  TN/0- .resave  “PRlNT2";rtsp  “  I  R  1 N  t ,  ’  B  F  SAVE  D  " 


606 


PRINT*-: 

9,31*,"iwott»/A2>",/,4*, ‘Z/L  AT  Z1 * , i 8k , e9 . ?, i ; wr t  Jr.V.rS? 

Fitt  V  ,  16*  ,  “ROUGHNESS  LENGTH"  ,  LOx ,  "N»PQ  I  .  T  E.nP  .  "  ,  i  , wr  t  J*.9,r43 

9  ,  ”  (K<  Ivin  )  "  ,iii  ,  "N-POT  .  TlhC  .  (He  lv  in  >  “  ,  /  ,4*  ,  f  6 . 3  ,  i  j  wr  t  .1*  .V,r43 
fAt  9,46*  ,  *ineters>",18x,  "Z=HeiF.Hr  iMe  t«r%)  *  ,8*  ,  "Z-fiEIGiiT  J 

Y«t  9 ,  “  Vert  .Axis"  ,/ ,31*  ,  "SKY  AND  SOLAR  HlAT  FLUX*  ,  i  jwr  t  Jr. 9 
f«t  V.ei.'.S.ifti.-DPT/OZ'-^lO.^^x.-PSlsPQl^'inpt  J  •  .  ?,rS0,rJ7 
♦«  t  9, 4*, -7/1.  AT  Z2",18x,“<Wai  n/n?)  “ , 2  jwr  t  Jr, 9 

f«t  9,66*,  “PlR  SLl'PE="  ,*10 .2,/ ,4*  ,f  6.3,21*  ,e9.2;wr  t  Jr.  9,r61  ,r44  ,0181 
»'»t  9  >56*  ,  'DRAG  CGLF  .  AT  10  ME  TERS" ,  I j  wr  f  Jr. 9 

♦  At  7 , 2Mx ,  "N»LfiT£Hl*  .  STRUC  .  <K xrt  -I*/3>  "jwrt  Jr. 9 

Fat  9,4*  ,  "MON IN-OBUKHOV  LENGTH", 7x, "TOTAL  MEAT  ftJDGET  FLUX",  2  ;  Nr  t  J'.« 
f«r  9 ,3*  ,  “(Dimension  less)  ■  ,36.< ,  *Z*HEI&MT  <H)  V«rt  .Aus‘;wri  Jr.? 
fAt  9,4x , "IMe ters/ " , 19x , "<Wat t«/A?> * , * jwr t  Jr. 9 
fat  9,1‘j*  ,elfl  .  3,41*  ,  “P5C-NUNE  ";«rt  Jr.9,r69 
fAt  9,4*,«:t0.3,17*,«,9.2,*;*»rt  J+.9,r4?,r50 

if  Aia.ll>*  i  ana  A(2,l)<-l  or  A12,21>*-1  and  A(2,2H-ljgto  *3 

fAt  9,67x,“CT2  SI.OrE**,«10.P,/;wrt  J*.9,r63 

qto 

fttt  9  ,i>7y ,  “CT2  SLOi'F*ND  DATA", /jwrt  J«,9i"0“)F»[7,71 

fnt  7,4*, "Pfill  AT  /l*",fld .b,6x,  "DOtatN  RtrflG'jwrt  J*.V,r4S 

f«t  9,4*,'‘PSIi  AT  /?*“ , f 10 .6,6* , “ino  umts)"jwrt  Jr ,9,r46 

fAt  ?,4*,"P'jT2  AT  7\»“,fia.#>,2*,Tl0.3iwrt  J  »  .? , r 47  ,r.!9 

fAt  9,4k, "P5I2  AT  22*" , f ID . 6 ,2/ > wr t  Jr.9,r48 

Fa t  V,"*  GENERAL  CONSTANTS  s " ,90x , "MISCELLANEOUS" jwrt  Jr. 9 

fAt  9,107*. " - - *  j  wr  t  J*  ,9;0JF 

fat  7,"  '/ON  KARA  AN  GRAV1  .AT  ION  PROF  TLE",  6*  ,  "PROFILE  "  ,  2;  wrt  Jr, 9 

Fnt  9,6*,  “8Ui.K  "  ,9*  ,  "BULK  "  ,3Sx  ,  2  jwrt  Jr.S 
rH>Fjtll  ‘aisc’ 

fAt  9,"  CONST  ANT  ",Sn,  “ACCELERATION  TUR.PKANDTL  ",2jwrt  J-».9 
fAt  9,  "1  UR. SCHMIDT  SEN  HEAT"  ,G*  ,  “MO  I  STORE  ",  30*  ,  * ; wr  t  Jr. 9 
F+UFjcU  'A'«' 

fAt  9,"  <Nq  units)  tM/sec  C >", 4x  ,  "NUMBER ", 7x , 'NUMBER  •, 2 jwr t  Jr  9 
fAt  9,7* , “ TRANSF .COEF .  TRAN3F .COtF . " ,26*, 2 jwrt  Jr. 9 
FMJF>CU  'Aide' 

T  At  9,"  0.4  *  ,9»  ,  “9. 7959"  , 7*, "0.74", 9*, "0. 74",  j  j  wr  t  Jr. 9 
f.lt  ? , 9k , “0 . V2E-03" ,Sx , "1 . 32E -03* ,30< , 1 j wr  t  Jr. 9 
FMJKjCli  ’nuc'  ;F+l)FiCll  'aj»c' 

t«t  y  ,  “*  GENERAL  NOTES:  *,B8«,x.  jwrt  Jr  .  9jF«  1)F  jell  'Aide' 

if  val (Fi »  *0  j "  NONE “ )A>1 1 , 100  J  jgto  +7 

gflb  "T  ' 

for  X=*3  to  7 

if  f  » l X , A l » " 0 " ; g 1 0  +2 

FMlFjell  'TT'jcU  'prt* 

n*xt  X 

•  “  >AT 

for  X-l  to  14-F  jF*t  JT ;r 1 1  'prt'j"“3AT;nf*t  X 
i)  t  o  “E.NDP3" 

• T"  :F  +  1 IF 

"Accuriry  Unitation  «AC«edcn  for  neaturrhcnt  of  Trofil#  "JAv 
A4^-Slop«  and/or  Partial  D«r  ioat ive . "JA4t 1 , 100 1 ,t  1 1  'prt’ 

Computation  «*«cuted  By  mierttor  of  t  "  )At(i  ,  1  GO  ! 
i-MItjai  prt' ;t  ri)r;“  "  >A4U  ,  t  Oi)  1  ;c  11  prt';r«et 
‘  IT":*  " >A* ; jap  X-2 

Af*.  "UJ 1  -M  .-*2-  tO.Oi'Ci  of  M«an  Value  .  “JAM  1  , 1001  ;r«  t 
A04-SH1  BH2*  ♦/-  .  Ofli. -3  Kg/Ki).")A»tl,tOOJ;ret 
A4*. ”p TK t  PTK2»  4,-  .008  Re  l  .  *  1A4C 1 , 10C  >  tre t 
m*\"VP1K1-VPTR2a  -0  .  jij9  Ke  1  .  "5A4 1  i  ,  1 00 1 ; r  e  t 
*11*10*1  Tiirp*  -O.fiS  of  Mean  Value  .  ">A*I  t  ,100  J  jret 

prt“: fAt  9,4* ,r 100,2 jwrt  J».9,A4 

r  1 1  'out'  ;re  r 

‘ai  it'  »>l?;Mrt  Jjret 
jap  F 
nr  t  J  >r e  t 

fmt  9,A»,"AIR  DC.NS1  T  t  "  ;  wr  t  Jt.9jre» 
f  At  V  ,  3*  ,  "  <  Xq/A.1  >  "  jur  t  J'.  9;ret 
Fnt  9,3*  ,F6.4jwrt  .1  •  . 9 , rS4;re t 
•Tt  J;ret 

F a t  9,3*, "AIR  SPFCif TC  MEAT" j nr t  J«.9;ret 
t,tt  y,  1*  ,  "UTral./Kg  rtel.>”;wrt  J».9jret 
♦'At  9 ,3>  ,«1 0 . 4;wr  t  Je.9,r71>ret 
nrt  Jjret 

Fa t  9, 3«, "WATER  L Al  . MEAT  VAP.";wrt  Jt.Vjret 
r'At  7,3*  ,  "(Tirol  ./Mq>";wrt  Ji.9;ret 
Fai  9,3*  .  •>  1 0 . 4 ;  wr  t  Jt  .9,rl3;ret 
•H»DP3“:f  «4  0  ;  "*  '4str  «  Nt\  '  J »">*>» 

Fa*  9,4/,"*  CONTlN.lt  D  ON  NE  R  f  PAGE"  ,  39*  ,  2  ;  wr  t  J>.9,wrt  J,As 
>itt|  I ,  t  •  r « t 

-FN/O"  :rt>sny*  “PR  1  NT 3"  ; d«p  "PRINT.!  RI.SAVf.D"  ;end 


0-A 


I KIMT4* 


tut  RUN  NUMBrp  -  ,  t  11  ,\?>  ,  "MARIN*  N. IFF  ACT.  I  Atf  R  "  ,  /  ;wr  *  I  *  .  9  ,  D  f  2  *•  1 

..■*»  /  ,  I  7*  ,  "i*R  INI  i>mT  T  :  •  ,  *  I.’jiiM 

»'At  9."  '  JAPT  TlAx  :  2.  fi,  7. 0,":  J«  .  9  ,  bl  ;*7  1  ,  Di  .*4  I 

.At  /  .  •  •’  1  ,  “  PST  *  ,  1  .«  ,  "NPl  Mlt'SOiM*  t|  i.Ml.t  Til.l  "  ,»  •  wr  *  I  *  .  7  ,  DI  .'*•>  t 

♦  At  V,  i /*  .  “DATA  t.AMrl  INC  RAlt  <  Al  L  Ct  jANNt  *.  5, »  ;  t./Min".wrt  J«.9 

irtt  t  .I*.5fl  itolt  :  '  ,  i.1.  (I,  I  1,1,  .1,1  1  ,t  K,  i  ;et  t  T  *  .  V ,  M  .14  1  .  G*  I  D 1 .  7  I  »  ,  t  * 

'At  7,"  <f*Mt  "  ,f4.  li  .  ,Nt  ,"!.AA  NTC1H  AS  I'.tAND,  t.A'",»jwrt  .1  ♦  .  9 , 1  1  4  I 

1  At  I»A  I A  1V/1  Nt",  P*  R  I  HD  :  “  ,  t  ,!  .  4  ,  ■  Mia“,/i*>rt  f  4  .  7  ,  F  I  9  |  /l, 

(At  V,**  f ',T  IMnTf  b  A'CPnMr’ti  ilFUi  Of.lr  AI  FaPAM*  TE«r.-,2  vwr  f  f  <•' 

♦  .11  •/,-  ai  1  f.N  Mf.lTP  -i -,/ji.t  t  J*  .  9 

ft'  *»., Tt.fl*  '  .4*  ."WIND  NrFtb',3*  ."DEW  PUTNI  ",r;wr  ♦  J*  V 

irtl  /  ,  4  *  .  "  1 1  A'1  ,  .1 'ImR  .  t'R:  T,  ,  "  ,  "  Wrl  R  Wl  1  *  AP  "  ,  I  ;  Wf  t  J*.7 

1  At  I.u,  AIR  W I  it  A.'“  ."t-f..  Wl  Tl  Mf  "  .7.  , -V1R  WT  IT  MP  “  ,  *  .wr  t  J*-9 

t,tt  pot  wr  i f ap ■,«»  t  ;♦  v 

1  At  tl.e  I  a . .  "  .  4*  .  "  t  Me  IK/K#(  )  “  ,;•*  ,  “  ife  l«.t  «■*•»".  2  t**r  t  .*•.<? 

♦  n t  /  ♦• ,  '  it* l  ,  »n  •  u“  ,i  i  ,  ‘(di  |  1 1 hot  / "  ,  l » , 1  tr.e  i  *.  i  i*t.)  ■  ,  t , wr  t  1  ♦  v 

f  *.  t  ’»  4.  ,  -  .  h  w  I  v  »n  t  -  ,r,f  ,  He  j  ..  i n  i  ", S*  ,  “ifce  I  vm  *  “  .  t  ,nr  »  .J  *  .  9 

.  a  t  / ,  . «  ,  ’  •  .<  e  1  ■/ 1  a  »  ,  •  >r  t  1  *  .  V 

it  Alt..' I"  I  a/i'l  rr  AI7.7J,  1  and  AI  .*  ,7  It  r  i  ;t)to  *'. 

.  A 1  •’,•'«  ,*  /  » .  4  1  *  •  .  .  '  4  ,  t  /  :■  .  . «  ,el  >1  . .« , ,  it  . ,  f  1 .' .  \  t 
wft  J*."?,*  ».l,rH.f.|l,rU.,f  Fn.rV 

..it  y  .  64  .  ■  1 ,  i..  ,  t  u  l,i,i,i  /  l,';urt  l»  9,r  ti’.r  t?,r.,i(,*  ."1 


44:  gto  *4 

4S:  F*,t  9 ,2*  ,F7 . 3 , 4*  ,  F7 . 2 , 7  *  ,f  7 .2 , 0*  ,  "NO  DATA"  ,Fl?.2,F12.3,i 
*6  :  wrt  .14- .  y  ,r  13, r  14  ,rlS,r/fl  ,r9 

4>:  fAt  9,6*,f7 ,3,6*,F7 .3,6*,f7 . 3 , 6*  ,  f  7 . 3,  /  ;*»r  t  Ji  .  9 ,  r  18,  r  19 ,  r  20  ,r2l 
4U:  r'At  V,?*,  "HEIGHT", /t,  "POT  .  ItMP  ,4*,  "VIR  .  fEMP  .  ",4*  ,’V.POT  jwrt  J*.9 
4V  fnt  9,"TLhp. ", 2*, “Afc3. HUMID. ", 3*, "REL. HUMID. ",3», "SPEC.", ijwrt  J4  9 
UJ:  .At  V, “HbMiD. ",2k, "VAP .PRES. ",4*, "S . VAP .PRLS. ",2«, "Rtf . INDE X * ;wr t  J*  9 
Si;  fnt  9 ,2* , ” (Me ter*) * ,0* , " ICe l*iu») * ,4* , " (Ce l«i vw ) " , / jwr t  J+.9 
V:  'At  7,4* , " (Celei > " ,4*, " CKg/Aj) *,6« , * tPer cent > * ,4* , * <Kg/Kg ) * , *;wr t  J*.9 
S3;  Tat  9,fc»  ,  “(Millibar#)", 2*, "(Millibar  a)", 2  “(Lei  .*M-2/3>" ;  wr  t  J*.9 
>4;  if  AI 1,2I><  1  and  A11,2I<=1  or  A12,21>-  »  and  At  2 , 21 <-l jg to  *4 
S*,:  fnt  9>l*,F7,2,3fl3.3,7*,e9.3,F9.2,9*,eV.3,f9.3/4t,F9.3,72,eb  ?,/ 

•,a:  wrt  J  ► . 9 ,r?2,r23 ,r24,r2S,r 26 ,r27 , r 28 ,r*r? ,r3t) ,r3l 
1*7 :  gto  43 

Sb:  fAt  9,li,f7.2,3ll3.3,7*,e9.3,f9.2,9*,e9.3,f9.3,4*,f9.3l7*,-N;j  DATA',/ 

«*rt  J*  .y,r22,r23,r24,r25,r2fi,r27,r28,r29,r30 
t.C  :  ret 
61  . 

62;  TNZQ"  :re*ave  "PRlNM'jdsr  "PRINT4  RfSAVt.D"  jend 

*  1  S2*i4 


4*> 
-.4  : 


i  li 
6  /  ; 


♦>l 

tl.' 
tl  ,  : 


.1,. 

H  • 


PRINTS" . 

I  At  9,**  HULK  AIRODYNAM1C  CALCULATIONS  BASED  ON  ABOVE* , »  jwr  t  Jr. 9 
fAt  V,"  ESTIMATED  VALUES  AT  TEN  MfcTERU  *,ljwrt  J4.9 
fnt  9 , " IFKIEHE  ET  AL  ,1978) • ",/jwrt  J* .9 

*  At  9,10«,“lN»fcRRfc'0",lS*,*F LUX  PARamE ff *•  ",  1 4  * , "i NFFRRlC", 2 ; wr t  J+.9 
fAt  9, 12«, -INFERRED  MEAN  VcRT  1CAL  *  ;wr  t  .1«.9 

♦  At  9 , 1  Q  x  ,  "STAblL  1 1  Y  "  ,  ITiK  ,  "  (r«UP  ,  -DOWN  >  “,  1 0  *,  "SCALING  ",  2  J  wr  t  Jr  9 

fAt  9,-  PARAMETERS",?* , "VELOCITY  COVAR l ANCE " ,9 * , "MlSCtLL ANt IldS” ;wr t  J*.9 


.•«t  7,4*  ,  ■ -  - . . .  -  "  ,6k,  ’•  -  '  -  —  ’,i|Urt  Jt.V 

fAt  9,6*,“ -  -  ",5k,"  - - -  * ,  f  ;wr  t  J  * .  9 

frt  7, 4 x,  •  —  -  - -“,/jwrt  J*  . 9 

FAt  9,4*,  "GRAD.  RICHARDSON  NUMBER  "  ,S*  ,  "hi'hfc  NTUM  FLUX"  ,  i.?»  ,  i  jwr  t  Jr. 9 


fAt  9,  nT  R  ICTION  VfcLUCITY’ ,9k,  "WITH  l  UNG  ■  VEl.UCIT  Y  "  ,  6x  ,  2  j  wr  t  Jr. 9 
fAt  9, ‘AIR  DENSITY" jwr t  Jr. 9 

fAt  9, 4> , " I r*St able ,  «Un» table ) ",6x, " (Nt/A?> ",lB*,"<Meter*/",2;wrt  J4.9 
fAt  7,  ’i*t ) "  ,  14x  ,  "tneterP/aer 2> "  ,12*  ,  *xKij/a3>  *  jwr  t  J*.9 
fAt  9,1>  ,19.3, 9»,r 6, 6X,«9. 2,16* ,« 10.3, 16*, e 10. 3,11 x,f 10.4,/ 

■  rt  3  *  .  7,r40,  "AT  iJn.t - , rSS , r49, r3S,rS4 

Frit  9,4*  ,  "GEOMETRIC  MEAN  HE  IGilT  "  ,6x  ,  "HUMIDITY  FLUX"  ,  1  ?*  ,  x  jwr  t  Jr. 9 

♦  at  9 ,  "SC  A*  ING  SPtt'..liUMI2,  ",/x,"WiTH  AD*>.  HUMID  II  1 ",  7x  ,  2  jwr  t  Jr. 9 
FAt  9,'ATW  SPECIFIC  HEAT-jwrt  Jr. 9 

♦  *4 »  7,4,,"iAeier)  GMIiMZi*Z2  >  t/2"  ,5x  ,  *tKg/sec  a2)  *  ,  14*  ,  "iKg/1  ,  >  jwr  t  Jr. 9 
fAt  9  ,  "kg > "  ,  19* , " Ihe ter  Kg/eec  a3 ) " , 0* , " < ITcal . /k g  kel.)“jwrt  Jr. 9 

fAt  7 , 3  x  ,1  /  .2,21  i  ,e9.2,16*,e)0.3,16*  ,el«T  .  A,  iSx  ,e1  0  4,/ 
wr  1  J *  .  v,r64,rSb,rSl ,r36,r7i 

FAt  9  ,4*  ,  “7/1  AT  GMil"  ,17*  , -LAT.HEAT  FLUX",  12*  ,  "SC  At.  JNG  POT.*,/;wrt  Jr. 9 

♦  At  /,“linr.",9x,"WIiH  PUT .  lEMitRAIuRE", Jt,"UrtTtR  LAT m AT  VAP.'jwrt  Jr. 9 
fAt  9,3, ,f7  3,21*, "1 Watt */a2)",1Sk," (Kelvin) ',18* , 2; wrt  Jr.9,r41 

fAt  7, "(Meter  K*1 ,/%«c>* ,9x ,  "(ITcal . /Kg  > " jwrt  J+.V 

Fnt  9,3>  *  ,*9.2,16*  ,el6 .3,16*  ,el0 .3,15* .  ,el0 .4;wr  t  Jr  .9,r01  ,  r ,  r  38  .  r60 
»irt  7, 4  x,  "7/1.  Ml  t.»  nF.  Tt  RS  "  ;  wr  1  J*.9 

FAt  9,.  »  .<7.3,21*  ,  ",FN.  HEAT  1 1  IIX"  ,  12*  ,  "ROUGHNESS  LENGTH"  ,2  jwrt  Jr.9,r7fc 
(At  y  ,  V,  «  ,  'WAP  .  Pftt  .i .  mT  WT  l  LVl  L"  jwr  t  Jr.  9 

Fa»  9  ,  T 1 »  ,  *  (Wat  fi/AP)"  ,  IS*  ,  *<Meter«>"  ,  4.t>  ,  “(Mi  1 1  ibur  >  "  jert  J  <  9 
C irt  >  ,  4  I  ,  “rtONlN  oSUn >-.(iV  LENGTH"  ,6*  ,el  it  .2, 1*1*  ,f  11  .  3 ,4i)x  ,  f  0  .  .1 
wrt  J  *  .  a  _  r  S7 ,  r  S(. ,  r  e»  t 

<at  9, 4», "( he ter»*",/,4t, «ifi.3,t jwrt  J*  9,r 42 
.  At  7,1  /x,  "SKY  ANl/  Sfl.AR  Ht  A I  *  LUX  "  ,  I  ,  "f  »  Jr.  4 

(At  9. 'Drag  COT.F.aT  10  nr  URS"  ,29*  ,'AT«..  HUMID,  at  WT  LEVEL"  jwr  1  J*  9 
iAt  /,3l»,“(Watt«i/Aa/*,»'n,*iDiAeii*.>rlesK)‘-,3b*l"»l«g/A3l",wrt  Tr.9 
FAt  9,30*  ,ell.  .2.1S*  ,el1  3, 40  «. ell  .»  -•  •  J  *  .  9  ,  D'  O  1  ,  r69  ,r62 

.At  9 ,3i  «  , -TOIAI  ;u  A I  l-'IPCt  I  riUx  •  "RES .  m  i  «J  U'Oii  ;«M  Jr  9 

(  At  9,?.l  »  ,  "(Wat  t»,  a.’  >  *  ,66*  ,  "  1  a  1  1 1  ,har  *  *  ;wr  t  J«  *> 

.At  7,-J.lx  ,.»>  il  ,(ij>  ,  1  1  0  2,/;  wrt  J  •  .  9  ,  r  58  .*0J 

IAt  9 , 3  i »  ,  ’I'.TWi  N  RAllO*  ,/ ,31  »  ,  "(bb  *a*  t »  •  *  ,  /  ,27*  ,t  1  ''jwrt  J4  9,r3V 
Ml  y,**  A*  AM-Rf :m  N  I  *  P  it  UR  ANHl  (SlS  OF  PaKAaT  ll.NS  LISTt.D  1 N  ,  J  ,  wr  t  Jr  9 

'At  9  ,  flRCrwr  Arms  ERROR  Ail  f.UMPUTfl/  *  P|fM  CONST  1  1  ufN !  '  ,  2  ,  wr  t  Jr  9 

1  m  h  >*  -RE  ai  w>  ai  Cl  a*  AC  1 1  .♦ .  *  ;  wr  t  J  ♦  .  ** 

4At  9  ,  lllf  ROW  API  PROF  1 1  F  tk'ROR  VAUH  S  AND  P.tllUM  R()N*,f,,.rt  J»  9 

IAt  /  ,  ■-  AR*  Hit  k  A*  RilDtNAMU.  FRRlrfl  VAl  iu  .  AIL  VAI  (,i  S  ARt  ,2.  wrt  Jr,  9 

(At  9  •  AiPROxlMATi  MNb  ARt  --'or  ”  *,/,wr  t  J*  « 

.At  V.  J«  ,  "f.RAD  RILM  ",  T*.  *//l  "MUAI  Nil,*  tAi  IlF  AT  "  ,  f  j  wr  1  Jr  9 

(At  9,'  !.IN  Hffcl  ,/.*Y  RaIi  IHTAl  Hi  AT  P.lWt  A  M*  1CT  ION"  ,  f  ,wr  t  Jr.O 

■  At  /,'■  -il.SPil.  Ml. cm  RUUUM  "  ,S*  ,  ■pRAU“,wr  t  J  4  9 

imt  9 , 3,  ,  "f»o  .  AT  GMtl*  ,  Jt  ,  "  Al  t  l.A"  ,S»  ,  "T 1  "L  *  ,  6»  .  "I  I  tlx  "  ,6*  ,  "Tl  11*  '  ,  f  ;  wr  t  J«.9 

.At  •/,♦,*,  "i  <  i)»",  a*  ,  "I  l  l'«“  "JAI  |0*  *VH  QC1T  Y  HUMID  I  I  f  “  ,  »  jer  1  J*  9 

>Af  9,3*.  'TFMP  "UNx-.TH*  .H»  ,-r.OEF  jwrt  Jr  s 

(At  9 , 4  «  ,  f  *»  0,  X  ,  1 

1  (  not  (  1  q ,  g  t  •  43 

tut  8 ,7i  ,  "N/A*  ,  j  ;iif  t  J«.7,r82 

(or  T  t  tr  l.'jwrt  *•  .Ojnr.t  T:g*o  *2 

..rt  li  K.iv.i  H3,rV.i,r9A,r>2,r  V4,r?‘.  ,r91  ,  r  U4  ,r  tl  / r  89  ,r  IN.  ,r  US 
lift  .1  ,wr  1  1 

wrt  J  V  ,r  1  00  ,r  Itv,r10?,r94.r9/,rl06,r1(|l  ,r98  ,r  1  0  \  ,r  10*. .  r  l  t.i, ,  r  1  04  .  r(*n 
i'll  7  ,  1  •  ;..r  I  .1  *  9 

♦  At  9,-t  I  OAllA.lt  1,  P.  LOW"  jwrt  J4.9 
win  I  .  1 P  j r • t 


*4>J.  "  (  N  70  "  Ifuivf  *(*R  t  N  ;  ■■■  flxp  "PRINTS  nrSAViD‘(*nd 
*  1 t /6j 


60T 


1 


•ratHTn- : 

<m  9  .-  hir  flap.?  wind  srFt62  dlw  puinT2  t»  m- .siaUv. iwr t  J  *  . 9 

,nt  )  ,14«  ,  ';-*rt  J+  .9 

fn  r  9,"  (CtUiU«>  (He  t,ir/«ec  1  (Celsius)  I  Ke  1  .  xM -?/J )  *,/;wrt  J*.9 

i  hi  7,  t3x  ,  “(Meter  MSI >", 2* , “(Millibar i  ’;wrt  J*.9 
if  AI2,2)v-l  or  AUJ,?1  >  1  ;gto  ♦*» 

ml  7,fV.3,ft*.2,fl4.2,/.,,“  NO  DAlA  -  ,  »*i*  ,  f  6 .2,  f » '...  2,/ 
wrt  J+.9,DU9l,D(6J,l>T4J  .rfeB.rlO 

QlD  *3 

fnt  9,f9..i,f  It  .2,f  14.2,Sx,«l0.2,18*,fo...',f»S.2,/ 

«,r  t  J».?,Dll9l,Dl6l,i>l41,0l?l,r<»8,rt'l 

fnt  9,"«  CAU'U.-ATl  b  MlCROMi  lKU/ULQGICAL  PAR AMC  TEND :  "  ,  /  ;  wr  t  Jt.9 

,'nt  V,"  Jitlf.nr,  i\  PilT.lfcrtPl  VlN-lLMl*.*  V .  Hl)T  .  Tt.nP  v  "  ,  *  ;<er  t  Jt.V 

fM  9  ,  "All;*  .  IfcJftll)  .  1  UO  .  Ntln  1  D  .  t  SPEC .  H-  ■«  1  D  .  1  ",/JuM  Jt.9 

fnt  y  ,  "VA;*  .PR1  S.  i  '.».VAI».l*RF.S.l  KEF.INi>)A  fjwrt  Je.v 

fnt  9,"  (Meters)  (Celsius'  U.eliius)  fjwrt  J  ‘  .  9 

ml  >,  "id iy/^,1  >  (Percent/  (Kq/Kgl  *,»  ,wrt  J>.9 

t'nt  9  ,  “  iMi  1 1  ;bar  )  (Millibar)  (tcel .  xh-2/3>  "  ;wr  t  J*.  9 

«f  A  (  1  ,  •*  I  <  \  or  Al  1  I  >t  ;qto  *4 

(«t  9,f /,.', t* ,3f l3.3,7> ,e9. 3,f ? . ?.8» ,r9.3, 1 x ,fV.3,4* ,f9.3,?k,  "NO  DAIm"  ,/ 
y,,r3t  ,r." V,r33,r?l  ,  r23,r.,r»,r  1  7,r\9 


qto 


♦  3 


,f9 .3,7* ,e0.2,/ 

r;urt  .1  * 

/  ;wr  t  Jt 


l  At  9,  I*  ,3(13. 3,7x,«9.3,  f-'.S.B*  ,e9  ..$,1*  ,f  9.3,4 
i.rt  J  t.'/,r6'»,r  31  ,r..  7,r33,r2i  .r.M.r.-'G.r  1/ ,r »7,r27 
fnt  9,-  Mfir.Hr,  /.?  PTiT.TFrtr.?  V1R  UmP.2  y-KOT  .TtnP  . 

•  lit  V,  Rri. . iibhl w.-’  :^PCf. .i.bniD.2  ", fjwrt  Jt.9 

f  a  t  V,  "VAr  .PREG.2  ‘J.VAP.PNE1.  2  RE».lN0.X  2"jwrt  Jt.9 
i  ,i  t  V, "  (netersi  (Celsius;  il.clsius;  ti.elsivs) 

I'm  v,“(*c;/n3>  (Ptrctnii  (Xg/Mji  J*.9 

•  at  V ,  "  i  m  1 1  t&ar  )  (Millibar;  i<y|.  i/l  *v3)";».«rt  Jr. 7 
if  Ali'i*^1'  1  or  Al ,  2  J  ;  t  jg  to  *4 

Cat  9,1/  3fl3  3,7*,«‘,  .3,  T9.2,Bx  ,**'  3, 1  *  , f 7 . 3 , 4x , f 9 . 3 ,7k , "NO  DAI  A"  ,  ✓ 

Art  J-.  *#r6A,r  32,r  “>D,r34,rii.',,r.?4,r261rifl,r20 
qto  *  3 

•  At  9  ,  t  7.  ,  1»  ,3f  13.  T,7*  ,*•/  .  3,  W  .2,  ft*  ,+■*  '.,1*  ,  W  .3,4*  ,f9.3,7k  ,eB.2,/ 
wr  t  J  t .  e,n»n,r  3."' ,r  Je,r 3<*,re2,r.'4,r2A,r  l -l ,  r  20  ,  rwfl 

fnt  9,3'  :urt  J •  .  V 

rut  7,  “*  UJNflWifD  bFl.  GW  jwrt  J  ♦  .  V 
wtb  J.i.’ 


O1’1 


(At  V.ftlry  , -PRINT  1/aU  ;  "  ,  c  1  2  ,  W, 

.At  t*t;N  hUrtBl  k:  ",f  II  .  J,1  > 

In'  9, 19*.  "DATA  fiAAl't  ING  BA T t 
■  IAB  f  T  ir»  : 


»  J*.9,Di 

c  ,  "AAR  1  Nl  Al  t  |  I 

Ait  CHANailS;;  /, if> 

‘ ,  f  ,  i)  ;wr  t  J  • 


fMt 


9, ,”Ni»t.  AJCeCHf  n'OrfCi  Out",  t  ; 

9 ,19* , "  DA  r  A  A‘;cRMr,u«r.  A»r»"; 

9,"  r.TARf  DmTi  :  "  ,  i  2 . 0  ,  I  *  ,  (  3 , 1  *  ,c  *  .  /  ;  wr  t  . 
9  ,  "  <  cm  t  *  ,  f  4  .  J  ,  "  .  *  i  A  <  ,  " ;» AN  NlLlilrVj  i  jl  AM  D  , 
9,  It,.  ,  "Hint  Nfi.AlllJ'F.  :  l>iliPl-P  IfVr.L,  -‘l  ON(.  k 


;  vr  f  J  >  .  9 
.  /  ,i>i  .‘21  ,  i;  l  24  i 
t  J«  .9,0! 
t  J  •  ,9,1.  I  91 /to 
,01  3t  1  ,i.4l  f/l  ?9  I  1  ,  >  V 
il  *  ,  ;  ,  v,r  t  .1  *  .  9  ,  C I  4  I 
I  Kfi  I.  " 


-*  ynlf  lit  r.Al  i.t/l  Mrir.(.s  D  <JN  hT-O'/I.'  Ofcot  P'/f  O  .i+.v 

I"  a  t  9)  "AsD  CAI  I^OcAtr  D  VALUt  9  1  .’MSINCtB  ,  1  VP3.  t  J'.V 

•  HI  ■/,  t'ABAAt  ,  "PRCU  II  »  -.1  OPI  v';-rt  I  ♦  .  V 

I'm  9, 1  (■«  .  “SI  AblL  It  I  ",  l1'.*  , '  4  •  ",  1  ;*r  t  .1  •  .  9 

•  At  /,  t  l  t  ,  ",CAl  I  tvi .  fAHrtnrTk  K).“  ,7t,  "I’A^  I  iAI  i*r  It  1  ‘)n  I  19f  *»"  4  »  ;ur  t  »».? 
fAt  9  ,*>»  ,  “  i  ♦  «(NCr<  .Mi  IH  Hi  IGill/'';«rt  J*.V 

im  •/,(«,■  -  -  -  -  “ ,  1 ;  >»r  »  J  ♦  . 1 

Im  f/n,”  .  •  •  - .  -  .  -  -  " ,  /  ;wr  i  J* 

int  -  .  * » ✓ ;  «r  t  J  *  ,  9 

('At  9 ,4r  ,  "I'.BAD  •  R  ICHARI/PON  Ntlrt£:r.B  rtOhr.NTUH  FLlJA",/;wrt  J  ♦  .  9 

•  At  9,  !«•*,  -miCrillN  9F.U.C1 1  r"  ,?«  ,  'GENFRAL  tl.Bn  :  i>N/  1>Z«  "  ,  l  i  wr  t  J*.9 
fAt  9 ,6*  ,  "r.CNfRAl  FOPd: 'N'Si.n;*!  •“iwrt  .r«.9 

fnt  y,4x,  "1  •i'jrabin  -« (iris  t  rib  j  a  /  (Nt/A7>  ",»;«rt  J*.V 

(at  9,14*/"  (ftp  ter  s/  i#c  )  ",  14r,  "  (  <  Wl  l/d.  n  <  Zi/f2  ft" ,  /  ;»rr  t  J  ♦  .  9 

fMt  V,4i  ,  "I  il.toZl  •♦**:»  I  /  (I  n/2PSl>  l/";wrt  J  ♦  .  7 

(At  9,fll..3,6r  ,"AT  t’.PiH  “  ,  7  * ,  “Nil  1  COhPUl  t  0"  ,  l }  wr  t  J«.9,r4G 

iai  9,t3*,’e»07  f.ljrtPUlt  D"  ,  ?4*  ,  "(21*^2>l/2  I  ".21  X,  *1  N1  A21",/;wr«  J*.9 

(At  9,4.  ,  'f.FOMfefBK.  AtTAN  Hi:  I  CHI  HllAlDlTV  Ft.OX"  ,  I  l**r  1  .1*.9 

fMt  "SCAL1M.  rPtC-HUHO.  N*  W  l  ND  SPb.t  D  (H/s«c)  "  ,  t  ;  v»r  t  J* 

Cm  9,4*  , 'N-WIND  Si‘F>.&  (M/ser  )  "  >wr  t  J»,9 

y At  7,4i ,  ‘(titter  >  ,S*  ,  “(Kg/sec  a?»  ",»;wrt  J-*  9 

(At  9, 1  3.  ,  “<4q/kg  >  ",  18*  ,  "  1  *lli  T  f»HT  (Meters)  *,j;uft  J+.9 
»At  V#7»  ,  "7*H6  I6HT  <rt>  V«r  t  .  Ax  »s  “  i  wr  t  .1  ♦  .  7 

fAt  9,(  1  0 , 3,;>i*  ,  "N-JT  COhPUUD“,l3*  ,“NOT  f.OMPUTt  D"  ,  /  ;wr  t  J«.V,rA4 
fAt  V  ,  14 1  ,  "DWt./Df  *  ,  “I'Jil  -PSi  1  ”  ;»*r  t  J*.?,rV, 

fAt  9,107.,  "HS  SUiiF  "NOT  CUMPUfrO*  ;  wr  t  Jt.9 
fMt  9,4*,  '  Z/L  AT  Crt.i’,1 /*,  “LAT  .Ht  AT  FlllX‘;'*rt  Jt.9 

fAt  9,4*, 'NOT  COMPtllF  D“  ,  lrw  ,  “(WAt  ts/A2)  ‘  ,  IS*  ,  “RCAI  IHC  POT.',;;wrt  J* 
fMt  V,*TPHP  .  ",V*  ,"N*‘.>PtC.huniB»l  <  (Kq/4q»*,t;wrt  J*.9 
fAt  9,2»,"N»5PtC.  M'ln  FDI  Tlr  <  Pq/>  g  )  "  }  wr  t  .1 »  .  9 

fnt  V,3tn, "NO!  COAPliTr  D"  ,  13*  ,  *  »Ke  1  w«n  )  "  ,  1  0*  ,  *Z»Hf  ICHT”  ,  1  ;wr  t  Jr. 9 
fwt  9,"  <  Me  t#r  *  >  *  ,0*  ,  "Z“Ht  If,*!  J  <M)  9ert.A*is”;wrt  J<.9 
a  t  7,4*,  *7/|  Al  1«>  A£  IEHS" »  36  *  i  “Ml  I  T.tlM»*U  TF.D*  ,  t  4«  ,  "DSH/DZ*  *  ,  *  j  wr  t 
fAt  9,rllJ.2,8r,  "PS1  *PGI2"  ;  wr  t  J*.9,r3*> 

i  At  7,4»,'NI)f  COrtP'Jlf.D*  ,  lr3«,  "f.CN.  HfAT  Hl)X",t;wrt  J  ♦  .  9 
fnt  9,A3»,"SH  NOT  COhiOIED*  ;  wr  t  .1 »  .  9 


■FN/O*  :  rrvtvr  'PB  I N  ft "  ;  lisp  "PPINr6  PFbAVf  0*  ;  end 


09 

70 

91 


■  print;' : 

fAt  9,31  X  ,  (Wot  ts/A?/ wr  t  J‘.9 

fnt  7,4* ,  "Z/L  AT  / 1 H  ,  18  * ,  "NO  T  COMPUTED* , T , wr  t  Jt.9 

(At  9,13*, "ROUCUNf SS  LENGTH  ",  10 *,  "N*POT  Tt HP . ( k e 1 vin ) * , z ; wr t  Jt.9 
fnt  V,t»*  ,  "N-POT.TEHP  .  iKoloin)  ";wrt  Jt.9 

fnt  9,4*,  'NOT  COhUTFD" ,41 x , * ( he t«r*> * , 10* , *Z«H£1GHT * , l ; wr t  Jt.9 
t  a  t  9,"  (Meters)  “  ,H*  ,  *f-HC  l(»HT  (M)  V«r  1  .Axis*;  wrt  J«,9 
fnt  9,3lk, “Sh T  AND  SOlAR  HEAT  T LUX",*; wrt  Jt.9 

mi  7,2* ,  "NOT  COMPUTED", 14x , 'DP T/0Z**,e 10 • 2,8* , "PbJ*PS12" jwrt  Jt.9,r37 

fnt  9 , 4k  ,  *//L  AT  /?",  18*  (Ha  t  »«/*,?)  ",  1  ;wr  t  J«.9 

fnt  7,Ct>x  ,  "P1K  SLOPE*  NOT  CGMPUTLD"  ;  wr  t  Jt-7 

(At  9 , 4  x  ,  "NOT  COMPUTED",  15*  , 'NOT  COMPlI  Tt  D  “  ;  wr  t  Jt.9 

fnt  7, S6* , "DRAG  COEF.  AT  10  METERS* , * ;wr  t  Jt  9 

tnt  9,’flx  ,  'N=Ln  TE  fir*  .1)1  ROC  .  ()>xh  2/3)  “;wrt  Jt.9 

f  n<  7,4*  ,  "MONlN- OhUnHOV  LE  l*G  I  fl " ,  t  x  ,  "  I  OTAL  hFAl  DUDCLT  fLU**,r,<*rt  Jt.9 
fnt  9,3>  ,  "(Dinen  si  unless)  "  ,36*  ,  *7=Mt'.  IGHT  (M)  Vert. Axis";  wrt  Jt.9 
fnt  7,4*  (Meiers  r  •',  l?x  ,  "(Hat  ts/i*2)  ",  IS* ,  “NOT  COMPUTED  ",  f  ;ur  1  Jt.9 
fnt  9  ,?•*»»  .  "PGT  =NONc  ";ur  1  Jt.9 

fnt  9,4*,  "NOT  COmPUTFD*  ,  IS*  ,  "NlIT  COMPUTED*,  1  iwr*  Jt.9 
if  Air,ll>*-1  ana  AI?,lJ\»l  of  A(2,2)>*-1  and  Ar?,?l(-l;gto  «3 
fMt  ?,A4*,-r.r2  SLOPE*"  ,eid  .2,/jurt  Jt.9,rtoJ 
gto  *2 

fnt  9,(.4.,*CT2  SI.DPF  =N0  DAT  A"  ,  /  ;  wr  t  Jt.9;  "0"JF4T7,71 

fnt  7,4*,  “PS  J  1  AT  7  1  =  NUT  COMPU I LD  “  ,  4  *  ,  "fcUWL-N  RATIO";  wrt  Jt.9 

fnt  9,4*,-P5I»  AT  72-.  NOT  COMr'U  IED"  ,  4*  ,  *  (no  UrtJ  ts)  “  ;wr  t  Jt.9 

fnt  7,4*.  "PSl.’  AT  7»*hOT  COMPol  T  D  *  ,4*  ,  "NUT  COMPUTt  0  "  ;  wr  t  Jt.9 

fnt  7 . 4  »  ,  "PS  I T  AT  72=N0I  COhi'U  TED  “  ,  2/  ;  wr  t  Jt.9 

mi  ■?,-*  r.r.MRAL  CONSTANTS:  "  ,90*  ,  "MISCELLANEOUS- ;wrt  It. 9 

fnt  9  ,  l  0  V «  ,  '  . . . "  ;  wr  t  Jt  ,9;0)F 

fnt  7,"  '/ON  k  Aft  MAN  GRAVITATION  PRuF  1 1  I  *  ,N*  ,  "PROF  1  LE  "  ,  *  ;  wr  t  Jt.9 

fnt  «),(.«  .  k  "  ,9*  ,  "DUufc  "  ,3S>  ,/ ;wr  t  J»,9 
f  t  1  )F  ;c  1  1  *  a  isc  ' 

f  a  1  9,"  CONSTANT"  ,».*,  "ACCELERATION  TdR.PRANDTL  *,/;wrt  Jt.V 
fnt  /,  *IU)I .  I.CI.M1DT  StN  HF  A  T  "  ,S*  ,  "MUlSI  I.Rl  “  ,  30  x  ,  1 ;  wr  1  Jt.9 
F*llF;rll  aisc' 

fnt  9,”  (No  units)  (M/s  er  .  )  ",  4.  ,  "NUMbf  R  *  ,  7*  ,  "Ndnfit  R  "  ,  1  ;  wr  t  Jt.9 

fnt  V,7* , "TRANSf .COtl .  IRANSf . COL f . " ,24* , ? ; wr t  Jt.9 
F  t  1  )  E  ;  r  1  1  ‘  n  1  »r  ' 

(r,t  S\  ’  0.4  "  ,9k  ,  "9.79S9"  ,7*  ,  *0 ,7a"  ,9k  ,  *0  .74"  ,1  ;wr  1  Jt.9 
ml  v,v*  ,  •  I  9.E  03"  ,S*  ,  *1 . 32E-03"  ,  30  *  ,  1  ;wr  t  Jt.9 
ftitr.rll  'msr  '  ;F«  1  >r  ;  r  1 1  'nise' 

fnt  7,**  AfNLRAi  NOT)  5  ;  "  ,  08*  ,  t  ;  wr  t  Jt.9;Ftl)F;cll  'nuc 
if  r4l» >  .2 jg to  « A 

'Profile  datn  Richardson  Nunber  (RJ)  < -?  0 ;  f one t » ono 1  * ) A» 

n»4*  Imitations  exceeded  for  cunputinq  //L  ■  >A4C  1  ,1  ilOl  ;Ft|  )P  ;r  1 1  'prt  ’ 

•  «s  a  function  of  RJ.  Profile  Z/l  and  ?/L  dependent  "JA» 

A44"r.alr  11  lot  ions  not  executed  .  “  )n*  Il,100J;F»l>r;cll  'prt' 
qto  t*j 

“Profile  data  Richardson  Nunher  (RIi  >t(i,2;  f unc  1  1  ona  1  "  1A4 
A44”  Imitations  e.«te«d*d  for  conputinq  //l  *TA»1  1  ,  i  0  01  ;F  ti  )F;c  11  'prt* 
ns  u  function  of  pi.  Profile  lr l  and  If L  dependent  ")A» 

A*4*  iali  illations  not  e  *er  u  ted  .  "  1A41  1  , 1  >)  )  l  ;T  «  1  )F  ,c  1  1  'prt* 

if  val(F4T.3,71)*fi;gto  *h 

qsh  " T " 

for  X=3  to  7 

if  F ♦ l X , X  1  *  '0";qto  «2 

rtlTFjrll  '  T  T '  ;  c  1 1  prt' 

'  '  )At 

for  X*  1  to  1 A  F  ;F«1>F  ;cll  '  pr  ♦  *  ;  "  -  )  At- ;  re  x  t  X 

at  n  * E.NDP 3_* _ 

-r-ftiif 

"Arcuracy  Imitations  exceeded  for  neasurenent  of  Profile  ")AV 
A*4’.ilnpe  and/or  Partial  Der  1  oat  1  ye  .  "  )A»i  l  ,  1  dij  1  ;•  1  i  '  pr  t  1 
"f.onputat  1  on  executed  t>  *  insertion  of  ;"iAs(l,ll*(-i 
.»l)i;tll  '  pr  t  *  ;  F  ►!  If  ;  *  "  J  A*  I  1  ,  1 J  0  1  ;  c  I  1  'prt  ;r«t 
•TT";-  "  )  A4 ; j np  X-? 

A44*W.-»1  •  8;.2e  »6.Ti28  of  Heon  Valve  .  '  >AH  1  ,  10D  I  jret 
a* 4 “SHI  :>H7«  /-  .  JBt -3  X q /Kg  .  "  ) A4 [  1  ,  1  0 1)  1  , re  t 

A4VPTI«t-pn?.  t/-  0.00(1  Xel  .  *)A*(  I  ,  10c.  1  ;r«t 
H44-VPJX)  VPTK2*  3  .  0  89  K«  1  .  *  >  *41  1 ,  1 .1 0  1  ;  r  e  t 
A*i“TuR  1  - 1  (JR?*  O.i.S  of  Mean  Value  ."  >At(  t  .  16D  )  ;r«  t 


■pr  t "  :  f  n t  9,4x 
r  l  )  ',tl«C  '  ,rr  I 


I  Oh 


;  wr  t  .1  .  9  ,  A* 


76:  'xiirMt  I  >12;  wrt  J;ret 
JUP  T 

urt  Jir/t 

int  9,3* , "AIR  DENSIll-jwrt  J«.9;r*t 
1  >10  :  fnt  ?,3«  ,  "tRg/n.3;  ";wrt  J  *  .  9  ;  r  t 
t  0  t  :  fnt  *»  ,  3 >  ,  f  6  4.wri  J  »  .  ?  ,r*»4  ;re  t 

111'*:  wrt  JiTti 

|M:  fnt  7 , 3 »  ,  “AIR  SPFCK  If  HfAl";wrt  J*.9;ref 
Hi:  ♦  nt  V  ,  3.  ,  •'  (  1  Tea  I  . /Kg  )  ";ur  t  J'  9, ret 
1  (•’>  fnt  v,3*  ,  e  1  f,  .  4  ; wr  t  J  *  .  9  ,  r 7 1  ,  re  t 
llln:  wrt  J;r«t 

167:  int  v,3» , 'NATFR  LAT.MEaT  VAP  “;wrt  J*.V.r*T 
l.Ul.  fnt  9,3*  ,  “( ITcal  . /Kq)  *;wr  t  J  ♦  .  9 ;  r  e  t 
1 1**-' :  fnt  9, 3»  ,e  1  (.  .4  ;wr  t  J*.9,rl3;ret 
till:  "TNDP3":f<n  0  ;  -fc*tr  (  N  )4  ■  •  >A* 
m  fni  9,2',’*  r.ONUND.  D  ON  NL  x  1  PAGr  '  ,  39  *  ,  7  ;  wr  t  J* 
112;  wtb  I  ,  1  •'  ,r*t 

lit.  *f  N/n“  -.  nesaue  "PRlNT7";dsp  'PRINT7  Rf  SAVED'  ;tnd 
•I .934 


608 


i-RNl  l  -  . 


ur 


f  r»  i 

f  « 


ur 


wifi 


V  ,  *  tfllft  awl  Al.t  imiR  Ji.9,bl.~lj 

:,W.,Vllihi  *.■«!;.  1  I*. v,6* 

v  .  J  .InKl  lift,  /  ;wi*l  J  t  .  V  ,  til  i»?  I  ,b i  i>4  J 

/ ....  j  ,  '  c:,i  *■ ■ ,  i  ,4  ,  "Mil  nil  K«»r*i  N  Ltd  ,  i.iii  "  ,  i  ;wr  1  j*  .9  ,  Dl  .*;>  i 

V  iv,  ,  "liHfft  Srtni'l  in*,  RhTi  \hIi  Li  INiir .  i.  ;  ti/n<n*;wri  J*.9 

/,“  .iniii  “  ,  i ,1  ,  i  « ,,  3,  i  «  ,i  4 ,  /  ,wr  i  J  i  .  v  ,ul  Ail  l  ,Gll  D17V  I ) ,  I* 

V  ,  '  vim’.M.l,1  I " ,6» ,  ■*  -  .HI"  ft  *  l.Ui  AS  1  -  .IMftti  ,  1  Ml  "  ,  l  JMf*  t  Jl  .9,1:141 
/  ,  i  /. ,  .  '  uh  i  ft  «»9»  Kri.li'L  i*»  a  i  Hit .  “  ,  i  .» .  •» ,  "  ft  1 1» "  , At  ;«•»■  f  Jf  .9,EIVi/<, 

9. -4  1  0ftr'0..ili.  PRui  III  hhU  H.h.H  fti  Rui/iNnftlC:  b,  K  IVi.b  J  t  .  9 

i.  X  Vr»i  uiU.hi.i/  As  H  n-lu,  I  I«,N  OF  i!i«I  “,r;wn  1-t.V 
9, “mi  Ml.li.iVi  ftl  Hl.,Wi  ftr.NI  I  wWlmh*  ;wr  t  .1  >  .  V 

vi  i  mi  Hit  iLwrb  i  iml  ■»;  1 1  if  (.■>;(  mi  i*PiiNblin." ,  7  ;uf  \  J-»,v 
V,"  ft,  m'.ii  1,0 1  hi  ft  I  uNvl  M  l  ft  l  ft  I  i  INI)  Krill  U  Ift  L  i  :  "  ,  /  ;  w<  1  .1 
v,.iii  ,  "I  i  Ija  I'rtKMM  UKli",/  ,  in,  *!iinbn  il  I  ;  wr  I  J  *  .  7 
‘i ’  »  A»  ,  “  i  • -*ilt  ,  -bilwrii  “  ,  1 1.  n  ,  "St. ftl lft«  I'hR  ftftl’  t  (.MS  “  ;  wr  *  Jt.9 

h k  ,  “r..<Ab . ki «.i,mk it  .u.v  n. im'ik  oCihi  n run  (  i.(u ”, i  ;«r  i  .!  >  .9 
i.' , ,  "rU-l  i  IOn  V  i  Oli  i  r  “  ;ur  t  i  ♦  .  V 

*•  <*.  ,  "  ,  I  -.■nth  Ir  ,  install  le  »  *  ,e>  ,  "ift  1/ it.1 »  "  ,  ill*  ,  “MW  Iffv  m  i  *  "  ;wr  i  ,i  •  .  9 
. .  h!  i, nil"  ,rlS.,',  •  to. -It  o.' i  s  -S,  / 


/ ,  i .  J.  •».  r,,  .i  t  .  f 

,4.  .  "iVOft.  ftf  U.  ftrftN  >1.  li.ril  *  ,6»  ,"4.-lnfiJT  1  I  i  >H  "  .  /  ;  we  I  J».9 

')  ,  4  <  ‘*firt»»f»  « -Pi, ;  i /l*.V  <1  /V  *  ,Si ,  “  i  ►  «j/*,wi  ri>?i“.lt»,“il>(;'«9<”;Mri  li  V 
'.t  tO.  ill  jii  I  "  ,*tiS.  .1,  -  i3.0f. 

j  •  . '»  ,  r  <i4  ,Si  4  l  ,!■  i  ill 

V.4#,"//l  At  t,n..“  ,  t  /x  ,  "I  hI  .hi  A I  f  I  u,*,;  ,ur  t  .1  ,  .  V 
”  .l.ftl  Im.  I*i  J I  if  nf*  t  J*  .9 

■»  , »  I  I  I  i>  •  »•.*  J  *  ,  1  3>  ,  “  iftnt  I  *»/*,.'•  i  "  ,  i  '•»  ,  "  in  c  I  v  in  »  “  t  .1-  9,5'illi,J 

V,  .iu.«  .«  >  il .  ‘ ,  "  1  •* .  •!!  i .  .  Jr  •  I.'  I 

J.  .v.:.ir»iPsn;-i 

1  iil  1  .1  ftf  IF  Kfi 1  J  i  V 

V,  l,*i  ,  “.iOM,l,l-l  (  l>f,  1  H  “  .  w/  »  •  *  V 

9, 3 1  •  ,  “<  Wn  i  ts.-  ft,-  >  "  ,  1%,  ,  "  iru*  tri-«  i  "  ;w.'  i  J<  .9 

/,*♦«,  “fti'.H  ift  OM'Kt.lib  1. 1  ft;,  I  .i“  ,«•  ib  i  3  .  ill  iJJ  I  ”  ,  e  ir> .  3  ,  "  in. .11.  i»  >  •  * 

J  '  .  *>  .  f»  l  Ijl 

V  ,  4  I  ,  "  ,  ft*  t*r  V  »  ’  .  ,*  14  .  .>  ,  »  ;wr  t  J  •  .9,1,1  l 'VI 

7,  I  /  ,  ,  'll  r,H  ii  ,i  -l  nil  1,11,1  i  ».  il  A  L'KhIi  l.l'l  f  .  H  t  1  .1  nF  I  ,  Xi>  , '  ir  1  1  *  .  V 

V  ,  3 1  >  ,  •*  i  fan  i  t  ••  <n  /  '  .  I'. »  ,  1 1  m?  » ,»r  s  ;  “  ;  wi  1  .1  *  .  V 

,  ,  i  i  »  ,  n  i  i .  ’  i .  .  d-  » u  »;*■,« l 'j  .  .1 ,  “  i  v  .  .it  ii 4  l  "  ,  / 

9,  \li, ■’Till  ft!  I.l.l  lliluOl  f  III  ."IW'IIUh.TiW.t  Ji.9 

/  ,  1. 1 .  ;  i  j  .  t  ,  •  i  i.li  nit  l’,/  ;wl  4  i- .  9  ,  •  >i  d  J 
9  , i  >  ,  “  iiOjii  ft  n  m  i  i  0  “  ,  /  ,  3 1  x  ,  “  \  n  o  «niisia;wri  J  »  .  V 
/,  m  "  iii,ju!*,i/jwn  J  »  .  / ,  il 9 J 

V,"*  iilf  t  I.KFfti.i  fiiltftLft  Itiii  PKOi  II  k  hMi  |i,Ii  k  ft!  RObtftftntL  .J  •  V 

/  ,  ’  I,  .*<  vl  i>  fniiftft.-  itR  VftLift-.^  AS  (.uni’ll  1 1  D  91A  I  til.  :» I  AMiiAli  i>*  ,  /  ;  wr  t  I-.9 

9,"  In  9  I  ft  f  I  Oft  l  Kilft  FI  l  Hi.  K  THL";wrT  j,  .9 

/  ,  "ftbCiVfc  bL  iLliit  0  COrtPubUE  9AI  nF  ",i;wn  3*  .9 

9,’,iw  ftlftSilMLft.-ftl  UNCERIftlNrt  Wftl  Ui  iWrtir.H  l.  9e  k  “,*;wrt  Ji.9 

V  ,  "ftubUI  lilt  9  All  It.  IS  IhRlEH).  ALL  9AU.lt  S  ARE*  ,wrt  .14.9 
9,.’»  ,Hl.  Jf.tili  1ft  Pf-PEEftl  blft'ERCNC.l  ftftb  A«L-,i  ,wrt  J4  .9 
9,"  ""Wir  ,,H  :  "  ,/ ;urt  J4-.9 

9,3*  ,  ”M AD  .  If  1  Oil .  ”  , 3*  ,  “Z/l.  ”  ,'j*  ,  " flilfti  N  1  Oft  l  ftT  .  Hr  ftT  "  ,  i  j  Mf  t  J«  .9 
V,“  xN.hlHl  bXt  liftD  .  lOlAl.  hLftl  LUftf  N  ►  K  iC  fl  liN"  ,  l  ;wr  t  J-».9 
9,“  F.Ci  .SPEC  *.LL.I‘01.  KOUnH  .  "  ,c,«  ,  "IiPAG"  ;  wr  I  J+.9 

•/,  3*  ,  “ftO.ftf  i»ftli"  , 3 *  ,  "h I  mo”  ,'m  ,  "M  im' ,  T Lnx“  ,«»*  ,  "i  i  OX' ,  7  jwn  J*  v 
9  ,ftx  (  “I'LUX*  |6k  ,  "I'lUX”  »<•»  *  “RATIO"  ,3»  ,  “Vf  I  0,IT»  MiMI&l  T  ?  "  ,  i ;  »r  t  j,  .9 
7,3*  ,  "ItoP  .  "  ,S  « ,  *1  EftCttf  “  ,S.< ,  “I.OEF  ;wft  J».9 
9,4*  ,(5.li,  “X"  ,  ! 

k-34*  n  4b;iir»  .1 «  .  9 ,  :,l  l  i  }ii«  <  1  i 

J  jw.-  t  J 

9,9/ ; wr  T  J*.V 

ift;fvO  0,  i"l^irifi/4"  *“jftt 

7,“*  in'  fcofA  Ml,N“  ,40* ;wn  J,.V;-iri  JjAt 
1  ••  f 


i  n  y 


ll>  .  i  II' 

J  l*  :  •  ii 1 


y,  >;•« ,  •fRif.i  iu«  vii  uu  1 1  ,um  J  * .  v 

9,4*  ,  -  i  »»Stat.  ,  •  -i  In  s  t  'ii,  1  e  ,  “  ,  *i »  ,  "ift,/  nP  I  ",  1  <3 1  ,  '(n«  l«rl -shc  j";nf  i  J-*  .9 

7. 111. 3,  “  lo.vl.-l  Hi  Lhir.wi,'  ll.l  ti.ii.'./iwfl  li  9  ,  !,l  t  I  ,  ft  *  ,ftt 
9,4»,“UOhi  1MU  OcAft  Hi  -lUtil  “  ,6*  ,  “Iftlft  HiljT  HiJX'.zjwrt  .14.9 

‘-»r.AI  IhU  'lAkC  .ftUOl  w.  “  jwr  t  J|  9 

V  ,4*  ,  “  (Ok  ter  >  (,ft.|*(£i«l2  1 1/?“  ,S»  ,  ",^/Mc  ft,‘  >  “  ,  14»  ,  “  (Htj/nij  >  *  iwr  t  J-t  9 

/,  I  I  I  . .  *  ,  i  1 ,  1 3*  ,,  \J  ,  /  ,H,  t  J  *  •  7  ,r64,  ft*  ,  ft* 

V,4»,’Z/L  Al  lift.  I l  7  *  ,  ”1.  ft  I  .  Hi  ft  r  riUK‘,l;*r  1  J*  V 
"-Xhi  ini.  J’.iT  i  i  or  .  -  ,i,ri  J  4  v 
9 , 4 »  ,i  t?(ir,i,',  mi  t « s/n2  i  “  ,  t*i»  ,  “  <  x  «  1  v  i  n  i  *  ;  mr  t  .1 ,  .  9  ,  ft  r 
» ,  \  v  i  ,,  li'  ,  i  A*  t  .*  ,wf  i  J  <  9  ,ft*  ,»l 
9, 4  i,"iM  A I  m  htH.KS-.wri  J*  .9 
/,  hi  ,«  t;- ,ts* ,  “‘.,t  m  .tiftl  ii*ix“,i,wrt  j  ■  .  / ,  h* 

9 , 1.‘  i  .  "fctlilOMftL.  i.;„  L  C  ftOIft  ”  ;  wr  t  J*  .  9 

V  ,3l  *  ,  *  lb'll  t  s/h,-’  i  "  ,  IS*  ,  '  ,  rt»-  l«f  s»  ‘  ,  wr  i  J*  .  V 

9 ,  h»  ,  “ftilft  Iti  OHOkHOv*  LE  ftii  Ih*  ,7i  ,(  t  P  ,)4>  ,c  li.'  ;wr  1  9,H>.h> 

V,4«"tn«i^r*.  ,  4 ,  ,c  i /  >urt  J«  .V  .«» 

V,tSr.“S4t  Aft  0  '.iJiftK  Him  l  I  i.U*  LiKHI.  Ci.li>’,  ft  I  Ui  ftl.  1 1.  KH '  ,  wr  t  3  4  9 
7,JI  *  ,  “  « W>  1 1 1  w/h.'i  ,  "iftutrrsi  ”,ur  4  .1  •  V 

V  ,  3 1  >  .i  1.  ,  1  37  .«  ,/  j«*r  t  3  •  9  ,  h*  ,  ft* 

/  I  0 1  mI  .11  HI  MibULl  i  1 11*“,/ ,3l  A  .  "  Iba  t  ts/H.Ji  *  ,wr  t  i»  9 

9.3.  ,nn  l»  9  ,  ft> 

7 , 3 1  i  ,  '  l-.CiLF.  ft  *h1  10",/,  il  i  ,'11111  gii  i  i  •.  i  "  ;  wr  t  J  »  .  7 

V  ,  3 »  >.  ,i  l.‘,3/iwr  t  J‘  .9,  ftl 

9,-4  l.lirmtNC.1  fe£.10i.t.rt  l  H,  Mrlirlll  mMt  P.J.  h  hI  ROI/fftAft  ■  i  *  ,  7  ,wr  t  i-  9 
Vi  "ih  ii  i'll  Ii  I-hKhui  1(9  '/HlUr.i  A'i  CliitPu  i  •  1/  Vift  ilil  blnNiAK  i;  “  ,  7  ,  wr  t  J»  9 
V,"  l7rW„TllH4  l  A  lift  E  I  1  il*  M  TiIl"  ;m/  t  .1  •  .  9 

V  ,  .'*  ,  ‘  hTiOVi  W»  ii.nlLO  U.r.p.*;.i  IL  L-ftl  liF.  ".7;nr«  J».v 

V,'li.«  ft.' HSiWEfti.nl  Ilfii.r.M  1 H ,  ft  1 1  Vfti  H.  ibrilCrl  fl'iE'  “,t;w.-t  .1 1  .  9 
/  ,  " mi.i. mi  iii  t  Oftl  •  it  1 I.HKI47I  .  nil  ‘/ALlub  AM  l. ,  wr  t  3  *. 9 
9,i  >  ,  ” I  If.'i  i  it  Ir.  r  CMLtftl  1*11  FtRf  rtCi’  hi'9  AH.  *  .  7  ; Mr  t  J <  9 
V,  "  ’  "  •  ur  'iM  J  ♦  .  > 

V  ,  3i.  ,  “bMAl/.P  ii'ii  i\  "fliifti  n  l  Uft  l  AT  .  Il  Hr  "  ,  r  ,  wr  r  3*  9 

V,"  ilH.lilAI  0*1  KhIj.  UllAL  I.LHI  ..Uftnft  1  ft  »  C.  T  l  lift  1  ,  7  ,  iir  1  3  4.  9 
9,“  !  •»'.  i  .SPEC  KOijGH  .*,*,>  ,  “liffftC  “,*.•/  1  i«.9 

/,.$*  ,“|.u.Ml  i,r»Si"  ,  3*  ,  •  Ml  I  jit*  ,  “uui’.iil  ,  -f  l  U«*  ,i.i  ,  ”f  l  ')«'  ,  f  ,MM  3*  9 
9,i-r,  I  LUX"  ,  'I  I  U*"  ,!*•  ,  “MHl  10*  ,  3*  ,  “Vi  l  OC.lTt  HiJMtilT  »  *  ,  <  ;  wr  1  J  *  .  * 

/,  3  i ,  “  U  ftp  .  “  ,  n,  “I  CM»1  H'  ,S»  ,  “LtiEI  .  “,/;wrt  J'  .9 

9 , 4 »  ,  i  >  (i,“X*,l,wrt  J  i  .  V  ,9,1  34  1 

'/,•>*,  "ft/ A“  ,  7  ,t  or  1*1  \a  V.‘ ;  wr  t  J*  ,9.i,r«t  1 

J  .  wr  t  .1 

9,9/  \  ‘*t  1  J*-V 

ift.fMJ  f. ;  "■“Lstr  *“)ft* 

v," »  ;  Hi)  uf  umIm  Rum*  ,4i*a  ,  7  ,«r  t  J4.9,urt  J,«* 


<iS 


N«  1 
ii  1  ll 


)W 

j ,  i;*  •,»•••  i 


b7  .  >N/0“  irism-e  “lir-RiS  l ;  0S|J  “srFftTL  Rl  SAOt  1/ “  ;  r  nd 

*4 /  bo 


“E  HZO“  !  77Vi»*  ".ir’RMI  l "  }«lsp  “l.i'Rftll  Bl'SAV,  l/“  ;«nrt 


sPRM,’*  : 

Kill  i.iln,'lilE|»- Ift* 

♦  III  9  ,  “  M  lift  ft  i  Ift  In'  *  :  “  ,  f  It  ■  Il  ,  »  '  I  .  "OmR  Iftt  ••Ilitt  ACE'  I.  All  K  “  ,  *  ;  wr  t  .t  4  9  ,  b  l  • 
»,M  /  .  w«  .  “rftiftl  I/Hli  .  “,it.*,i«rt  J  «  .  V  ,  Ii* 

*Hi  9  ,  “  '  IftRT  Tift.  6  ,  “  :  “  ,  f  ;wr  1  i  i  .  V  ,  DC  .VI  ,1m  ."*4  1 

.„t  7,*.-  .1,*  •.»!",  i “ftRi  ml  Mum  HuMui  ut.t*'  ,7  i*»r  t  .1  *  .  9  ,DI  • 

i«»  y  ,  tv*  ,  "JiftlM  ‘'.ftftr-1  Iftu  RmIi  >ftll  ritftnMH  SI  :  i./ftm*  -,wr  t  .1* 

,  „  (  7  f  *  .,  f  Hn  |  i.'H  I «  ll,  »«.«.!,  It,  •  4, 7,  nrl  J  *  .  7,  i/I  3f>  I  ,&4  I  III."  9  l  1  ,  t  ♦ 

f  ft  t  9  ,  “  (uhi',14  b  .  '  *  "  ,  h  I  ,  ■  r.ftf  ft  i  C0«  hS  l  Si  AN  li ,  l  ftl  *  ,  f  ,  *»r  1  J  ♦  .  9  ,  l  i  4  I 

7,  H»«  ,  "U44I  A  A'/I  Kill.  1 1*1.  PI  M  1  t**i ;  “  ,  I  .  J  ,  "  ft  .  ft  "  ,  if  /  » W|  1  Jt  .  9  ,  E.  I  9  I  /  b 

to*  9  .  "  •  i  Hft.'O.I  f»  itlli  111  Hftlf  l«,li  *  ftl  Rlil'tMftftll  If-BlVUf  ’  ,  l  i  wr  t  J».'/ 

■  ftl  /,  •’rHftHftr  It  R  /hi  l-l  bl  Il.h.i  «J  A-.l  H  H'W  I  ION  fit  111!  *,7,«M  J«  9 

im  v.'himv  ri  -vri.i  iv,  fti  hsij/i ft,  n r  i  MiMn-b" iwr  i  .!♦  v 

..*f  y  ,  “«*i  irt  Hi*  i  «.h.  w  llftil  in  Hit  *-»«P|»7  '-PiWiImni**  ,  7  ;wr  i  J*  v 

*«t  7,"  ftl  wSIHtlftr  ft  ■  IIHt.l  If  ImINi  V  I  Nil  l  (  ftl  *  U  IN  I  1  :  '  ,  /  ,  wr  1  J  •  -  V 

r  Hi  /  ,  1  V«  ,  *1 1  lift  I  hHhi*.  I  .  M  ,  I  •»»  ,  -Si  AHlI  I  I  1  “  ,  »  ,  w»  1  1*9 

Iftt  V,lr.>,’i**Hi’)  If-ldfH  *  ,  1 1- *  ,  '  SI.AI  IN».  I  HtAfli  Ililfi"  ,vf  t  J<-9 

i  At  7,4*  ,  1  “  “,/;»»*  1  I  *  ■  v 

tot  v  ,4.  ,  Ii.>ih»Ii.,i1N  minis  »  ft-iftiNlim  (mi'.f  ,«m  J*.? 


3  il  . 

3 1 : 
3? : 
la : 
34: 
3S : 
30  : 
3/  : 
1*1 ; 
3V  ; 


' KPR  INI “ . 

3  31 

»fi »  9,  •  l  ftl.r  1  “  ,wr  t  |  4  .9 

I"'  9  ,  *  I/ft  T  A  Al'r'PHl-lNi.  PE  M  1  Ob  I  ?.  i,  ,*.",  f,»  0,"  n”,r 

wrl  1 1.7,01  2?.  1, 01  241,  Til. »6) 

fnt  9,f  3. "  ,12 . 1. ,  "  :  *  .{,  ,9*  ,  "PASil  Uliii  ftli  AI.RO..O.  IfftlA" 

wri  1  t  .7,1/121 1  ,  D  l  2  3 )  ,0125] 

f«i  9  ,  “  l/ftlf  “  ,E  .? .  0  ,  1>  ,r  3  ,  "  i  DAY  *,T3.(i,i 
wr  i  j  *.7,1/130  l,GlnM  ^-9 1 1 ,  Dl  ?Q  ) 

for  9,  "i  '•  ,r4,2ii ,  “Nitl  ATftOSPHtRir  PmSlin  PPhNCh"  ,wr  t  }»  f-,f» 
rot  ,  "SAN  NU.UIAS  jSihND,  C.rt.'jwrt  It.-/ 

f  ft  •  9,"  I*  R  L  1  V  V1SIPIL  l  n  (o)  .  *  ,  4  4 . 0 , 7  ;  wf  1  l«.9,Ml‘-l 

mt  7,V4*,"nIR  ItftPldrq  (.)  ",i/.3jwfi  I  *  .  V  ,  D I  1  fl  I 

fot  9  ,  *  R  ft  r  0  CJ  WIND  Sr-U  lMft/4*i  1  2, r  .wri  |i  »,r'. 

I'm  7  ,?<•»  ,  “DF  b  POINI  <deq  C.  >  “,iS.?jwri  It.y.Dl.li 

Tot  9,”  ll  N  V  T  l  WIND  DIM.  iilrg  l  “,f;  3  ,  t  3.  ,  "l-ARl  I  *  ,  /  ,wr  t  It  9,D(9  1 
«ftt  7,  "ilf  miObER  C.ftSlIt  (No./ic  prr  m(  r»nl  *  ,i  ;i«ri  It.y 
4*1  9 , 1  r>  *  .  ”  R I  L  .  MJftl  DITt  ill  i.Oiorl  l-  9,r?3 
mt  /,  *  n  (,  i  i  .  “  jwr  t  i »  .  v 

f ftl  9,’  V  F  l  l  MAN  bl  Olftft.O?  CHAN  I- 4  I.MftN  gs",f;wrl  |i  f 

I  Hi  ?,*  I  HAN  .  Oh  I.IMM-I?  C.llH'*  gO  IHhN.JV  I  I4HN.  l  0“  ,  7  ,wr  t  It.  7 

4o»  9,*  (.HAN.  1\  CHAN  » ?  C«Aft  1 .1  CNAft  14  i»IAN  }•»*.  , wrl  14  9 

“(.iIhM.I  Hi.  *1  i  ini  IJ  PM  (Nl  liUT  Hi  l  V  Rnftl.l  ii  .  (  S  10  1* 

for  p*S  tn  9 

L  ift  ;  4  or  .1*1  to  IS  ;  i  iP.JltNih.pm  J 

II  ft  "■  il  ,  IJ 1  0  '  *  i4  M 

if  Pi  9, 4rn  »»  ,c  ,i-4.*  .0,14  1  ,  I  k  ,  7  i  wr  T  l,"  *",(?■  l>*.  nfl4»l  ,  I1  >4, Wit  I 

li  N»Vjtm  l  i  ,  r  (4,'4  ./  .  0 , 4  4  .  I  ,  »  «  ,  f  .  wr  1  1,"  |I-,«P  i  >  11  n  d  4  4 1  ,  P  )  4  ,  W  ■  t,£l 

for  J  1 1  t«  IS 

4  ftl  ri*  1,1,  wri  1  ,Lll  ,  Jl  ,(|  icil.ll 
1w.11  3 

wr  t  ( 

"KN  '  :  nv  1  1  l' 

1  J  .1  ;  W  1  b  J  ,  t  2 
r»i 


Sh:  “FN/0"  :r»vw*  "h  I'l.  I  ftl  “  .  flop  "liPMINt  RI  SftV’i  D  "  ,  *  nd 
*  >1  o  rS 


609 


“RtLRNl  ' 


"Inn  pr  oi)ni]n  tn»  *.  rax  data  if  in  dint  in  dn«i>  it  >  and  stores" 
»■  1  "raw  and  re  runpul-'il  values  un  mil  tal  i  fffl  disc  in  drive  •!»" 
"Lh'inges  to  i  CAL  unloves  nor  nr  added  in  *ub(FCAl.>‘: 


So 


44 


»«*«|i  or  nr  y 

<*.4|j  range 
f  nnt'imt  tl 


tie  <iufr>ii)«i  «f  the  data  th«  Monitor  labs" 
final  pr  taut  values" 

tered  nonthil  in,  dayU.'il,  jvitan  da y  t ( 3  I  .  I41»” 
tcroqt  far  111  1  I  I  i  I  'i  I  ,  1 6  I  ••  and  llll2IM/|,(Wlt" 
e.-ioiJfV),  Ibvrsvrl  id).  Purity  error  I  ill'. 
t I  .  I  |  3  I  *-sanp  1  mg  rate  tar  Knvl  IrnSprg" 
e  no  of  days  in  each  noii'h,  t*np  day  I  131* 


line  nunor’  tor  chaining  subpr  oyr  <>ns  *  . 
i  driver  ted  onn  i  nq  data", 
vr  raged  digital  data" 

S  .  ,  1  131  ,1.4  1  12.3  I 

ui  .  I>i  ii  id  i  .HI  1 1) ,  2  I ,  P 1 1  Oil  I  .bit  OH  i ,S*i  \>0  i 
t  »)  4  1  .  w*l  2  ,  .11. 1  ,R*(  3o  I  ,U1  I  2 ,3b  I 


46.  drive  (I, flies  DATE , T IDE  T ,ME f  DA( ,  wSCC  ,  Rf  hi  ,  triad  \  ,f.4  ,C(  *1  ;srea»1  2,1* 

47.  srr'id  4 , M4 , ireud  U* 

4M.  asqrt  “M£  T  DA  f  “  ,  9  ,  X  ,  1 
47 .  on  end  3,  "END" 

‘‘tl  "MAIN"  :  sreqd  3  ,  b l  *  I  , f  I  *  I  ,  K  i  *  )  . u l  «  J 
•j»  .  sread  3,Pl*l  ,f  *,IU*  1,1  *,SI*i 

%? 

S.4:  far  1*1  to  1  00  ;P  (  I  I  Jr  I ;  nti  t  i 
34.  cU  *  HOUND  off 

lb: 

3b;  fid  0  pr  t  DI2UI 

S7:  DI  0))A(  0,31  ;DI  13DAI  13,31  ;D(  14  l)A[  14,31  ;(>l  17  1  lAIO  .31 
•ill;  for  M*Q  to  iy;U(m  )MlM, 21  ;ne*t  M 
3V ;  chain  -CRNChO" ,Q,40 
t, i) :  qsb  “FCAt.” 

61;  dsp  "CRNCMO"  -11  'CRNCHO'jdl  ' ME  T20 ' 

62.  <j  to  "HALM" 

t>3;  “CMD“;sprt  3,  “end" 

64.  dsp  "fcND";end 
63; 

66:  “FCAL": 

67;  ‘Enter  changes  to  f CAL  values  below"; 
r>H: 

7«l  : 

7l  ret 
72; 

73:  "  . . .  CUMPUTE  AND  PRINT  Ttlf  Mt  T  DATA  -  - - *  : 

74.  “Mr.  f  20  "  :  chain  “CRNCH?"  ,W  ,33 

76  dsp  "CRWCIf2" ; C l 1  'CRNCH2' 

76:  for  1*1  to  lOHjr i )Pl I )  jftex  t  1 

77:  Chain  "CRNLHJ" ,Q,3fl 

78;  dsp  "CRNCH3" ;cll  ' CRNC.H3 ’ 

77  for  1*1  to  10O;rI)Hri 1 ;ne«t  I 
30:  chain  “Si'.RNCH “  ,Q  ,61 

01;  dsp  "SCRNCM"  ;c  1 1  'SCRNI.H* 

k»2:  sprr  7, 0141,  lJ*1  ,K 1*1 ,Ul*1 ,PI*i  ,f  l,Kl*l,F*,8UI 
«.»  ;  c«t 
.14  . 

83-  “ROUND  nff“:f«d  0  ;  s  tr  (01  20  1  >  >  D*  ,  va  1 1 0*  I  1 0 , 1 1  1  >  Jr  II 

On  “  10 " 1 04 (10,11  i 

i»V  it  r  0<  30  .  “on  ")p*l  10 , 1 1  1 

Bm,  val(D*I 2,3 1  >*i*0*vaHD4l  4,51  >*lef.+vollt>»t  6,71  j*»e4tvol  iD4ll.,9  i  **»e2>rtl 
.17 1  r  o  »val  <  0*i  10, 1 1 1  r  TDI20I  ;r«t 
70 

7t  ;  “t  N/0’  :re-.ave  "KEr.RNC H  ;  dsp  "RfCRNC  RE  SAVE  D  "  ,  end 

vv 

«T4  . 
yr. . 

*2730 


WlfeOiR" 

2*’:  ‘This  proijran  reads  data  fr  on  fii«  DATA  DISKS  and  (.rentes  a  ■<<  w  dis«  " 
"with  t He  correct  Wife  bull  wd'rr  itnptrllui-t" 

,’s  •  'Data  disc  mitt  have  raw  and  calculated  values  stored" 

,S;  "  I  u  delete  run  nunber  enter  <  ii  »  "  . 


4d  . 


34 


-  A  ,  onrams  the  averages  i<  the  data  the  Monitor  labs" 

fe  i  tntnint  ’he  a  v«- rages  of  the  data  trot,  the  (nol  Itnbtrg  '' 

fe*  i  gnti'ini  the  tme  data” 

*(.  (  until  iiis  the  converted  >i»n  J  oq  data  ti  on  the  »n  a  I  l  •  nber  g  " 

'1.4  contains  the  analog  datu  fron  ttie  K  rt  o  j  1  enfJer  g  " 

"  i>  contains  the  final  printout  values" 

l  contains  entered  nonthi III',  day  <  I  .  1 ■  jUlian  da  y  c l 3  1  .  I  4  1  ( ' . 

•  t  e/.(  tor  nr  y  s  t  or  ag**  t  Pi  OJ  II  U  lu),  loi  '  and  l/i  > ,  i  I  7  1 ,  i  8  )  r  " 

averaging  pe r  ,  od  I  V  i  ,  D i  uesor  1 1  0  )  ,  p-i  *  1 1  y  e r  r  a r  >  1  i  )  “ 

’trip  rangrll.’l,  l  1)31  -  sanp  ling  rate  lor  Irmi  i  eubur  g  “ 
i.  contains  the  no  of  day-  in  each  Htn'h,  tthp  it  a  y  I  1 3 1  " 
i  <  ii  n  tains  the  nan*  s  of  e  a»  h  ninth* 

"It  contains  the  hours  end  I  1  I  .  s  tar  1 1  2  ■  .  f  1  at;  I  ' 

■■  h  <  on  tains  t tie  ainutes  rltdl  1  i  ,  s  «  or  t  I  2  I 

"D  contains  the  line  ri  imhrr  for  chaining  subpr  uqr  arcs  *  : 

"b  roniains  the  seconds  enaiti,  start  I  i  ” 

“U  contains  the  converted  tinnloq  datn' 

"Vl4(*itet  data  osed  for  Km  l  lenbor  g  t  onp  u  to  t  i  ons  " 

'K  i.ondims  the  averaged  digital  data" 

"initializing  data  tollous"- 

o,  a  Al  0  :  17,3]  ,BI9,16)  ,D4l  300  1  .C(9, 16  130  1  ,t  1  1  i»  ,&1 131  ,6*1  3J 

d  i  a  Ml  31  ,Nl2)  ,Bl21  ,UI  0  : 1  V  I ,  T»1  47p  I  ,DI  0  .  30  i  ,Vl  0  :  t'l)  J  ,  7*1220  /  ,71 161  ,fel  Ji 

d  i  a  F  4 1  7  I ,  K  I  l0,ri;110)(i,lltl  »I  14] 

'  weer  ag  i  rig  Period  trtinuiesr".l)ti71,6*ll713tl7j 
"Particle  banpling  Period  (sec  )a:601Elt3i 
dsp  ‘INuImU.  BLANK  DISK  IN  DRIVE  1  "  ,stp 
drive  1  .open  "MfT DAT", 1300 

drive  0, files  D-Tf  .  T  1 DE  T  ,  LW- DAP  ,  nf  TDAT  ;  sread  1  .  6* ,  GI  *  I ;  *r  end  7',T* 
asgn  *m  TDAT", 7  1 ,A 
"A3K":rread  4,1 

•  farnat  state  Aunts  follow  -  •  •  - - " 

f  a  t  l,2*,f7.J,4«,r 
fni  3 , 2 > , t  7 . 3 , 6 x , f 7 . 3 
or.  end  4,  “DUN" 

"MAIN"  :  sread  4  ,  Dl  •  1  ,  F  I  *  1  ,  K  1  *  1 ,«!(  *  ]  jc  I  1  fdvar  ' 


6.T* :  dsp  str. 01201)4"  Wl«~"4  itr  tl)i  1  0  1  , 

64:  ent  "“,Dllul 

63:  if  DllOl-Ujgto  "MAIN- 

66:  0l\0l  •  l U  )  U 1 1 0  I 

67,  sprt  9,Ll*l,Et*J,K(*l  ,tl(<l;c.  11  ‘prtru' 

61  :  gto  "MAIN" 

6V i  "rdvar":for  1*1  to  7i;sread  4,ri;ne*t  I  .sread  4,f* 
70;  for  l *’72  to  I42;«read  4,rl;ne.t  I, sread  4,F* 

7 1  :  ret 

72:  "prtrv'ifor  1^1  to  7l;sprt  7,rl,ne*t  I  ■  .p't  7,F* 
73:  for  J  *72  to  1 42; sprt  9,rl;ne«t  ) , spr t  9 ,f* 

74;  ret 

73:  "DON": dsp  "DONE"; end 

/  6  :  "F-nZO"  ;  resave  *WTDEOR*;dsp  "WtDCOR  Ri  SAVE  0  "  ;  end 

> - -  ....  Fnd  of  Main  Proqran  - - 

•  21.90S 


0:,;'. 


“T I  DEAD " 

“suf>  TIDE,  prints  tide  for  day  and  ♦  *  ne 

"sub  Il3T  ,  prints  qraph  of  rul*  tahle  ' 

"sob  I  GAO .  enters  new  data  in  tide  table 

1*14961, H4IR01 


i  T  1 01  ,  Tf  SU2.I.0A0* 


T  , i f  Tc  0  o 

>feU  1  ,9)  , 


files  TJD1  T  jsreait 
ent  "Which  prugraA 
if  A*2;gto  "test" 
if  A=3;gto  “load" 
pr t  "Day  TiMe  Tide" 
ent  “Day  of  the  Month’’  ,D 
if  D< t  or  D >31 ; beep  ;qt n 
ent  "TiMe  nf  Day  i HMMM ) ) “ 
f  *<1  P.s»r<D>4"  "4srr(T»4" 
pr  t  h*  ,g  t  o  *  Ii 

'  I  I  Df  "  l(*ip  \  -  1  >  •  1  » p 0  ,p0  •  4  iptt 
If  p  (I  (  t  nr  pH  i4Vt»  ;  q  »  o  *lerr" 
itFcT*fp0.pD«l  DTp3;  i  t  f  c  T  *  l  pO  ,  p8«  1  ]  )  >pr- 
if  »p3».’400*irit  <  tp()  1  >/16>  lp3>  >lp?*2400*«l>l 
if  p3«li;pU*4)p8;gto  3 
if  ip,>».‘4UH4int(<pH  ll/lAlTprii<p7;pO*4>|ifi,pO«41p(].g 
Mfi  i  »  I  p  0  •  2  ,  pn  «  3  I  )  /  1  0  )  p  4  ,  .  if  (1*lpO*2,p0t  H  *  ■  I0>r>6 

'Atd  '  ip 7  >  >p7  ,  'Mtd  ‘  ip. 3)  > p 3  :  nt.l  ipB)  )pri 

i f  p3* p3 ,9*0  * terr  “ 

ret  p6  (pn  p4)4<ros‘«p>  p 3 ) *  1 00 >  i p3 ■ p 3 > > *  1 > • 2 
"Atd" :r«t  inttpl7100)»frf  tp|/|00>'  .6 


if'  f  >  >  >f'*<  1  0  ,  lr. 


)|i/>;p«  4)p0  pH  4)|>tt.gto 


terr  * : re  t 
" l ood " : dsp 

fid  0 ; f  or 


dsp  fesa*  T 
d«p  fe*6 

dsp 

dsp  fe*6 
asp  1**4 
d«p  fe*6 
dsp  ns* 
dsp  fe*\ 


tide  enter  i 
49,.  by  2  ,  f  »  i 
47c,  by  It,  ."Day  ’  4s  f 
i  Me  >"  ;0)X,.-n.  -  *  ,  X  .  t 


if  end  of  tahle  enter 


'  »!:* 


I  irtf  , 


n  t 


1 i nr  1  “  .  U  J  *  ,  *n i  ”  ‘  ,  *  ,  f 
1  mr  "  ,  x  ,  "  T  i  de  7  “  , en  t 
T  i  a#  i  "  ,  0  >*  ,ent  ,  X  .  f 
TiMe",*,"  Tirte7";ent  *",X;fti 
read  >  ,  1  ,  spr  t  I  I ♦  ,  end 
’  te*  t  *  f  ti?  I»»l  t  n  .It 
for  ■•too  to  2400  by  >00 
“  Ui*M  .  1 1- 1  ;m<i.  t  1  .  i  Tin,  •  ili,  1  >  •  l  >•.’»  >* 
if  I  4  I  20  Ii  and  1*240  (I,  gtn  «4 
t  iri  0  s  t  r  ■  D  i  >fe*l  1  7  ,  ,  9  l  ,strlT  i  lA4l2U,.’4 
M  »  '  *  .  h*l  »0.  \  >1  10*1  1  0  ,1  1  1  ,1*4  I  21 .7  4  J  )!< 
(<«f  Iff,  IVHf>4(  >  .2  1  ,f *f  21  ,24  1  IfSf  4.71 


t*l  l  )  ;nf  it  l 
i  .!•/  ti.i  M  >6" 

X  • )  T  s  I  D  ,  D  •  l  1  . 

,<ti  «x»10>)T4( 0*2.0*31 
X»)T»iD'4,l>*l>»,if  not  X, 
,  t  t  i  i  «.*>  0  )  )  1*1  t"  ,  D*7  I 
X>  >T\l D  O, 0*9  l 


>  T  «  f  [i.  10 ,0* 


H  *  l  1  , 1  •••  1 


O  ,end 


"  T  1  f'f  AH  RI  SAVI  0* 
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T1DET " : 


r 

f 


(^20:  “TIDPKT*  : 

2?:  "Thi*  progran  prints  tide  data  fr*«  fii« 

23: 

24:  diM  1 M 4961 ,A*ll01 
2Si  Piles  1  IDET  j*read  t,T* 

26  : 

2V:  <nt  "ENTER  MONTH  1ABLE  BEGINS ;  “ ,A*;captM*l i ,4 J » >A* 
23:  ent  *ENlCR  YEAR ;  - , Y 
2V:  “PR  INTER  “  :  7003P 

311;  fut  1 ,20»  ,  "  T  1BE  TMM  E  FW;«M  P»*l 
31:  fnt  l,22x,c4,V*,f4.0,/i*irt  P».1,A*,Y 

32; 

J3:  F«t  i , f 2. 0 ,?k , x ;vr t  P*.i,D 

34;  for  I»l  to  lenlfi)  By  4 

35:  itf  <Ttl  1 ,  1*11  >)A;itf<T«II*2,  Hi*  )/l01B 

3b:  fnt  I,f4.0,2*,f4.1,4*,i;wrt  P*.1,A,B 

37;  J+i.U 

33.  if  J<S;qto  *4 

39:  D»l )D 

40.  if  I< Wn<T4>-4;f*t  \ ,/,f2.0  ,2*,t ,*r t  P*.l,D 

41  :  OJ 

42:  next  I 

43;  wr t  P ; wtb  P,l2 

44:  d»p  “BONE"; end 

46:  "FNZO* : resawe  “TIDPRT” ;dsp  "IlDPRT  RCGAVi D* }end 
*7605 


'  In  i-.  f*r ngra 


M>r* 


It  rontnm-  in*  ■  mnl  (if  iiitpi.i  value 
"i  r  un  hi'  ns  entered  r**n»h'  1  >  I  <  ,  flay 
tmeuror  y  s  »  or  aye  (  »r  ui  *  i  >»  IS  l , 
■ivn  nqiiiq  per  ■  ofl  i  >  I  ,  luvrsur  1 1  j  I 
**-f*|i  rqnqc  l  1 ./  I  f  I  1  3 1- sar.pl  tug 

'  *  l  on  1>:  ids  tfie  qorraijrfl  diqitm  aril 
"ti  (  «in>ijnt  tn»  r''n#i,rlt.i1  aiming  ootn  ' 
Inii  mi  i  i  inij  unin  l  u  1 1 0n«» ‘ 
din  1*1  0  SO  I  .11 1  Is  I  .1  I  l  6 , 1*  |  ,|U  «<  -  I  V  1  ,  0  (  t  ■>  • 

Oil)  Kill  .  ■  ,  B  •  i  0  1  I'.  1 1  t  0  I  ,  I  «  I  /  .  .  U  >  i  I  2  3  i 

P  k  l  N  1 1  X  -  ;  i)  <  H 

tq  >  . 

NUN)  '  Jj.  »  T*  II* 

ilfs  l'hIi  .  1  i  Bl  I  ,i  h 
'h'jK  "  r  rean  t,i  ,«rii 
•M  II  .»*  ;sfq  ?  «jto 
i  t  q  I  ■  <j  t  o  "»« |  N  ' 

"f  NTT  «  T  NPlNI.  nU 
"I  *  I  t  li  id  1)1  On  f  l 
•■Nil  «  J  Af’Rl  V.,  i  .IN  »  h  1  .  K 
"1'Nl  ■  lap-  '  4’  »i'-4 

"I.  Nil  if  (1».  CltAN.i  <-*'•**  Ih 


Ml  .  (  <4|t  .  Ill  ■  mt 


f  Nt>  " 


*i  nti’«  i nP i  i*i  i  uu  I *ii.o 
o  l  On  »  ii  mi  |iii<|»‘  '■  i’ll 


.4 


Stl  : 
till 

6  l  ; 

o.J  :  “MAIN" : dsp  ‘TlNblNC  BfuiNlNG  NUN  NllMDr  R  ' 

63:  "lius  i  (inline  find*,  tieginiriq  001a  ron' 
os ;  r  f q  1 

c  1 1  Ki^ADhI  A  ' 

6o:  f  t'  lg«J  ■  0 1 2Q  I)  P  1 1  »■.  i) «  o  »4 

a*/  :  it  bl 70 : >Pl i 1  dsp  "BEGIN l  Nf.  Run  NUMBER  Nvl  f  IHJND"  .wait  5«|},.,siy  i 
6U:  if  t  lql  ,qio  "ASK  ' 

6V;  if  Dl 20 lCnOsiPl i 1 » ;y  to  “MAIN" 

/i»  . 

71  ; 

72:  0  I  All)  IN 
73.  "neon": 

74;  "CooipuTr  neon  and  standard  d«*  i*  ia  1 1  on  " 

7'»:  on  end  4  ,  "tND" 

7n;  'rXPl'lX 

ft-.  t*d  0  i  a  sp  TUMPUTINO-  R  UN  •  ",lil?UJ 

7vl  :  N*1  )N  il  )A;  D«  XVID 

79;  ell  '  R  l.  ADA  T  A 

Till,  if  flq7-i|to  ♦? 

t)i  tf  Dl7f«i;rf?);QTo  "i  nD  " 

H.’  .  q  t  o  6 
83 

84.  "Rl  AIiAIm"  : 

:  “in  is  sod  routine  reads  data  iron  d i si  “ 

;lo.  srrOO  m  ,r>i  •  I t  *  i  ,M  *  » ,UI  *  ) 

tt>  :  lor  I-|  in  I08;sread  4,rl;nt*xt  l;srcad  4,1* 
l>»;.  lor  l  •  |  li  V  to  stead  4,rl;nc«i  Ijsreaa  4, it 

8»  :  ret 
7>l  . 

9\  ;  " f  N i) ”  ■ 

•*.'  *N“JI*.eni  “Mllki  bhiH  ill  koNl  *  *  , ,  -ip  >.  i  *  i  )»  * 

M  :  1 1  l  M  t  ,t  f  *  “  N  “  (Jtn  It 

'•i:  dSp  'iN.iIKT  Nl.nl  |l{iiil  ;stp 

7'i  ;  asqn  "rtf  1  u«T  "  ,  a  ,  t  r  ean  4,l,gto  ‘Siea*'" 

9t..  i  l  l  Till  l  • 

7  /  ;  iff  JQ.’i&l  •■’fl  I  >Pi  /  I 
•^lY:  A/NIM 

vy  .  VV&.'N  M'C  »  >S 

»  !•  li  r  f  *  d  l.siriNilirivrt  9  .striM  *  ,s»r  tS  i  l.V* 

nil.  tnt  1  .  i  1  «  ,  “BtuiNlNf.  RUN  4  -  "  ,  f  l  1  .  0  ,  ?  i  '«r  t  I,P|JJ 

Hi.  :  i  n  t  1  ,.1  .  "ENDlNl.  RUN  Ml  0.2/;wrt  PC.tj 

1  U3  fitt  I  ,  1(11  ,  "Ml  AN  *  "  ,  1*  <  ,  *  I*»r  t  P«  .  I  ;  wr  t  P,Mi  . 

His.  Int  I  ,111*  .“STANDARD  Df  U  .  "  ,  r<  •  ,  i  ,  ur  t  P  ♦  .  1  ;  wr  t  P  ,  •,.* 

in'.:  fnt  1  ,  i  ni  ,  "NUMBER  01  SAMiM.ES  ‘*,»;wri  P»  l;wrt  P,i*  i 

1  (If.:  wth  P  ,  1  2  | 

>07:  dsp  "DONE-, end 
tot;. 

HIV.  "Till  IT* 

Mil  l'*iB*l  1  ,  .0  i  ,C*  >i*l  1  ,  1  0  i 

111.  fnt  1  ,  t  Hi  ,  "  1  .  Id.  ANt'  NKt  l  Obi  4370  SNl  l'<  tpWrt  ('  m» 

U  in*  1  ,  i  i  .  ,  “i  *PBI  SSlf-Ni  "  ,«  70 ,7«  ,  "UNJ  I  «»=  "  ,i  lOjiift  7*  >. »■*.!_* 

U.i.  ret 
1  14 

Ip.  “IN/O"  resaw*  MMl««rt”;ifsp  “Ml  AN  KISAUIb  .end 

1  If. 

Il7  "  r  UNi  1  ION.* 

•  in  .  "1*  wr  1 1» "  .ret  rS  -rf. 

Iff  1  T«wSt»“  re*  vih  s  (  |.A  »r-3"  >  V*'  TcM  trl.'l  •  ilrMtln.  f  .  ..  i  t.r*  . 


l.'t  “Vl  I  *  M  “  ret  t-uriKI  •  VP  1  * . 

1 .  .'  *  VP  I  *  l  '  r  *  t  I K  1  ’  *  0B9B*ri»c* 

I,.-.  "VP  U.  “  ret  'v  Ik."  •  tU)Vl«*r<.f. 
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"MAXMIN" : 


0“'^ 

•22  '■  'This  program  r<ads  raw  and  calculated  data  previously  rn  (mko" 

23;  "on  disc  and  computes  MAXIMUM  and  MINIMUM  VALUES': 

24:  "Ualues  can  be  variables  or  oppressions': 

26:  " 0  contains  the  fmai  printout  values*: 

2/:  “E  contains  entered  mon  tli  t  ( 1  ) ) ,  doy<l2Ji;  juiian  day  i  M  i .  I  4  )  •  ' 

2C:  temporary  storage  for  Util M 15) , I  6) >  and  Ul  1 2  1 1  l  7  I  ,  1 8  J  >  '  - 

2  V  :  "  averaging  penadl9J;  DivesorllO);  Parity  errorlni": 

30:  '  temp  rangett21,  E [ 13 l=*umpl ing  rate  for  Knullenburg- 
31 i  "K  contains  the  averaged  digital  data": 

32:  *U  contains  the  converted  analog  data": 

33:  'Initializing  data  follows*: 

34:  dim  Of  0  ;  30  J  ,ETl3I  ,KH0 ,2  1  ,U[  0  ;  19]  ,G£  13  J  ,PI5J 

3S  dim  A*£ IS ] ,8*120 1 ,C*l 10 ] ,F*l?] ,U*t 12,3) ,rt*l IS) ,5*1 13] 

36:  "PRINTER “ : 700  IP 

37:  Cfg  1,2 

38:  "NONt  *)»♦)£.«  IF* 

39;  files  DATE  .TIDE  T,CW'UAP,  MET  DA  Thread  l,G*,Gl») 

40:  "ASK  “  :  rread  4;l,ent  "ENltR  BEf.iNlNG  RUN  Nunbl  R  (0  for  oil*  ,Piii 
41:  if  Pit  1“0 ;*fq  2  ;g  t  o  *3 
42:  if  f lgi  ;Qto  "MAIN” 

43:  ent  “ENTER  ENDING  RUN  NUMBER ; ...« ,P[21 
44:  ent  "EXPERIMENT  DATE  ?  " ,A»;cap<A*)}A* 

45:  ent  "ENTER  EXPRESSION  <RI  ,fi  Ifc-R  I  ,e  tc  B* ;cap  U.*Mb* 

46:  ent  "UNllS:  “ ,C* leap (Ct/ )Ct 

47:  ent  “ENTER  OR  CHANGE  EXPRESSION?  ■ ,F*; cup <F» > IF* 

48:  if  Fill, ll"“V“jgto  *3 
49:  on  end  4, "END* 

•j0;  gto  "MAIN" 

Si  : 

S3:  dsp  “EMIER  EXPl  BELOW  THEN  Icont  40>";*tp 
bJ :  ‘Add  108  to  all  page  3  variables"; 

54 : 

SSs  "CxPlVret  rl2t 
56: 

57: 

Sti: 

59: 

60  : 

61  : 

62:  “MAIN" : dsp  "FINDING  BEG  IN ING  RUN  NUMBER" 

63:  “This  routine  finds  begininq  data  run": 

64  :  Cfg  1 

65:  Cll  'READAI A ’ 

66:  if  f  lg2;Dl20nPUJ  jgto  4 

a 7 1  if  D120) >Pl i ) ;dsp  “ BECINING  RUN  NUMBER  NOT  FOUNDH;wait  5U0ll,*fg  l 
60:  if  f!gl;gto  “ASK" 

6V  :  if  D120  J«abs(PU)  >;gto  "MAIN" 

/O: 

71  : 

72:  03N; 'EXP1 ' >A)D 
73:  "••an": 

74:  "compute  mean  and  standard  deviation's 
75 :  on  end  4 , "END" 

■7b.  'ExPIMX 

77:  f*d  0;dsp  "COMPUTING'  RUN#  “,b[20l 
78:  NviJNjlf  X ( A ; X ) A 
79:  if  X  >0 ; X  )D 
80-  cll  'RE ADA XA' 

81  :  if  f lg2;gto  *2 

82:  if  DI20 J  >P(2I igto  "END" 

83:  qtq  -7 
84: 

85:  "READATA": 

86:  “TftiS  sub  routine  reads  data  from  disc": 

87:  sreod  4, Di *  1 , E [ * » , K 1 9  I  ,U1 *  I 

08:  for  I»1  to  108;sread  4,rljn**t  Ijsread  4,F* 

07:  Tor  1*109  to  216;sread  4,rl;next  Ijsread  4,F* 

90:  ret 
91  : 

92:  "END*: 

93:  *N")F*;ent  "MORE  DATA  TO  RUN ?  "  , F#  ;cap « f % » >F* 

94:  if  r*l  1  ,1  l*,,N";gto  t3 
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101:  fmt  1 ,7* , 'ENDING  RUN  # »" ,f 11  0 ,2/ ;wr t  P*.1,PT2I 
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108:  "TITLE"  : 
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110: 

119: 

120: 
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122: 

123: 
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1*.  /  i  H  f  lg‘>;  iPI21-Pl  1  I  )/l06)r0;PI  1  l-32*r0)pi  lO]  ;P  1  2  1  *  3?*rO)P  1  14  J 
iStt :  4f  PMnil  and  PlS»/0;gto  *3 

ISV;  (Pisi  PI  4 1 )/l 60  )r 0 ;P(4)-10*r UJPI  11 1  «P(S J *8«rO )PI  1?1 
lOI):  I)  t  il  * 2 

Ini  :  ta-isiPI  4  I  )  tabsiPISl » 1/100  JrO  ;PI  41  -1G*M|  JPI 11  ]  ;PfSi*B*rO)Pl  1Z1 
M,:- .  st  l  t‘l  141  ,P1 141  ,Plll  J,Pl  12J 
It,  > . 

164  dsp  "St  T  PlPTICR  t  ml  IS  10  max  FOB  Hr.Al/lNC  jstp 
It,'.:  ltr  >‘l  i  0  J  ,PI  12J  ;t  si  :  .,2. 5, 1,0 
1<.«.:  (pit  27,  1 

to?:  lb  l  "I.  DlANC  NPL  CubE  4320  fcUNef/O.iP  bNI  ",Av 
l*,0.  fid  i) ;  lb)  "  ftON4*“,PI /l  ,  ‘  1U“,PIH1 

UiV.  ltr  P(lf«  I  ,Pll2l;i  pit  27,-2 
1  7  ti  •  lb)  *  LiP1  =  ", V»,  "  UNITS-  "  ,  H# 

if  V*l;lDl  -  EaP7«“,lS,"  ONltS*", 14 

!/.'•  fit  t ;  ibi  ",  i.lnif  nlN,*"  ,P12j  I r»AX.*”,PI221 

I. 3.  dsp  'RfM  r  PLOTrtK  F£K  GRAPH", stp 
1 74.  dsp  * DRAWING  t»Xl*»-' 

1  ?*•  Ml  n*is' 

1  'o  “pen  “  dsp  "CHANGE  PEN  V,lHi.N  <  CON  I  1  Nile  )  "  ;  s  t  p 
1 77  on  end  4,  "next" 

1/8:  fid  fl.striPlJlIiltl.rll  'DECIMAL' 

X  W  :  il  >  A  J  8 
180  s  f  q  V 
iBl  ;  "plot": 

II’..'  dsp  -PLOWING  ",bS 
tfi.i  (sir  1,1.  '■».  1,0 

t»;i  ,f  not  t  l(j»l;P4)Pi,  fXPl' )PI3i;if  f  lg3; '  1 09 '  <P  l  3  I)  >P  ’  3 1 

II, ,:  if  .  grt  f.OP*i'tXP.**#Pl31i»f  flgJ;'logiPI31>)Pl3i 
I8f  cl  I  plf 

id? .  if  flg/,qsb  error” 

ti.ii.  if  C*l  7b  I  /  *P  I  3?  I ;  1}  t  a  "mextv" 

1.1’-/:  ,11  ‘MCADATA' 

ivt.  f«<t  0  ;s  tf  (D17U  1  /  ID* 

1/1  ill  •  DlC.  INAL' 

1-J.  1]  1  0  “plot" 

»VV 

1V4  ■ntity"  it  flgtl  or  l'-t;qio  "INI/* 

IvS.  if  d  -  1  ,l,fr  p  ,  osp  "INSERT  FIRST  DATA  DISC  *  “  ;  *  1  p 
ivi.  sft/  3,a*>qn  “Hf f DAI " , 4 ;rread  4,1 
l  V  /  :  on  i-nd  4,  "ne/t" 
is.;:  ij  t  0  "  f  B  mP  " 

I  w 

2fil*.  READATA*. 

2U1  .  "Tnis  suh  routine  reads  darn  iron  disc.": 

sreart  4,DI41,Ll*l,XI*l,UI»» 

,‘t.  •.  for  l*i  to  tC0;sreat1  4,rl>n«tit  Ijsreart  4,F4 
.‘Ml4 .  for  1-10V  to  216;sr*nd  4,rljt»*'*»  1  iVOnrt  4,M 
.’O'.  Qtu  *7 

,.*0  6  .  if  frl.?0  » /«796S0,»l.?o0  and  D  ( .70  I  <  7905070000  ;  Dl  20  1 «  i*4JDl  20  1 
.-«/  ret 

..‘U?  pit’ 

.‘ill.  if  P  I  3  1  >  I  I  S  l  >  A4  »  >  A ;  ij  t  o  tr> 

.•11.  if  P  I  3  I  ••  p  t  4  1  ,  A  » 1 )  b  i  g  t  o  *4 

J  I  T  -  1  .  it  ■  Tt  <P*  ;rjfo  *3 

.11.  it  t  I  g* ,  i  tr  ra,Pili;i;p|t  -.3,  ,3;lbl  Pijtjto  *2 

.'14  pit  r  T|  ,  >  I  .1  I 


.'ib  ,  f  T  1  .  .  ♦  '  Tl  XP  '  ;i|tt«  *V 

,•1  V  f  1  >  1 1  1  I  ,41141  f  1  t  1/  1  00<*t  NOl  '  >  U  ;  VI 1  I»l)VI2  1  W  I  I  I  -  L  >Y(  3  I 

.  :-h  t  igU,  .  *P.»‘  )  f  II  1  ,adS(  I  I  1  1/1  1|»*'L/1G.'>*  ,  »L  ;  f  l  1  1  M  )  t  UJ  I  ,  V  I  1  I  »  1  I  I  3i 

1  I«  f  ltj3  ,  l  OIJ '  <  f  I  1  I  *  m  1  I ,  •  log  '  <  V  t?)  >  >V  I  21 ; '  loy' O)  3  J  >  >  VI  31 

.  .  ■;*  .f  flll.'ir,l  or  1  I  I  MPI  4  I  ;tj«  ft  «S 

,t  1 1  ?  »  s  |  ,plr.  1  )  1 121 
.  4  ,  t  1 1  H  • .f  1  4  1  ,  P  l  4  II T  l  .11 

Pit  f  u,  f  I  l  1,1  .pit  .&,V».*l,l,plt  r  0 , 1 1  .1  .  ,  ? 

.  .  t.  pi*  /  •!  ,  f  I  1  1  ,  1 


r  No" .  it'.p  'biiNi.  ‘ 

1  *i  p  r  t  '  1  Mil1. " 

l!  f  ti  t  |  .f  %  li,"  POlNIS/1  INIT*  ,ur  t  16.  I  ,A 

t«t  |  ,  .•  1  u  ,  *  piHNI.u  INI  I  "  ,/;.-r  t  16  1,6 
’  t  wait  l  in  i. 

■4  4«p  "(  nD  , pen, end 


.  ib  'M  1  (nAi  - 

,**,/  'This  H»b  routine  nnvtMi  run  •  «n  (Dl)  to  definrtl": 
.1*1  (  «4  .1  ,  i/1  IF* 

,  t  v  0  1/  .  f  ..t  4 

.*4'i  tor  il  1  in  va  I  tf  1 1  4  ,r.  I  1  ,r  0M.I  HI  )r  0  ;n*x  t  H 

.•4i  n  /I  *  • /al '  t  oiB.v  1  i/.^tual  <t»i  1J,1 1  I  /I4oo)»0 

4  ,  ♦  »  lqf,gst  ‘  of  ♦'.*»- 


4:  for  i  ~t  U  10  PIC.Jt  by  ■  -)  / «?  4 
?t»A;  pr  nd  i  1  *.'34  ,  -S  1  JP  l  3b  j 

266:  if  f rc  if* I  30 1/PI  18  I  / »0  ;csi /  3  2,2, 1 ,1*1 2* l  ,gt  0  *4 
,'c,7  :  if  it  l  tP»  jOI/P  llVi  1  .  9 , 2 , 1  ,  P  l  -'9  J  j  g  1  0  *3 

2ht.:  if  «r«.O'l30J/PI?bJ>*b;cS4f  .  6 , 2 , 1  ,  P  1 29  1  ;  g  1 0  ♦.? 

267:  gto  •£ 

L’/O:  ltr  1  ,PI j  1  ;tpl  t  -  .  3,P  I  24 1  ;  1  h  1  *1* 

27 1  :  1.^*1  1 

27.-  if  Pi  ‘3is?lSl  ,qto  t.? 
c/i:  PlV.  1  IPl.'il  ;  :8i»  )P127),gt  o  -V 
.*  /  4  ;  if  f  I  g  3  ;  q  1  o  ♦  1 S 

CVS  .  PH  t  Jt>  l  i‘S  J  ,  0  /P 1 24  I  .  P 1 6 1  >Pf  2  1  i  ,*•  1 1 6 1  >F  1 26  J 

.-7d.  Ail/llPi.-7)iPlSliPi;taJiPl4llr#;2/0II‘l27J 

?//  jf  A62  ;<J  t  o 

.-  /A  .  P  i  21  IP  1 23 1 , 90  »P  I  £V  1 

2/y:  f  or  L/C,  to  P  1 28  i  by  PI  27 1 

.uii.  if  pr  nd  1 1 1  1 1 1/P12S  I  /  ,  S/tf/sif  2 . 1 ,  ,  1 , 1  ,'9 1 ,  g  1 0  H 
2«;i  .  if  prndn  ret  I  /  P 1  2  6 1  )  ,  'i)*l  ;<  sit  l  .  2 , 2  ,  1  ,  P  I  29  1  ;  g  t  «  *2 
cii  .  S,  2,1  ,2129  j 

2H  .:  lir  PI  2  ll  ,  I  ;r.p  1  1  3,Pl?4J;lbl  "1“ 

.'b4:  nr » t  1 

2d.  if  a,ijio  >3 
.  »>/,  if  PI23  *KPI2i  jgto  *2 
.8  PI  2  DPl.MI  i  90  >PI  2ri  ;g  to  it 
28b  ret 

2l..  •  Pit  WfM2.il  i27t»P(2/J  ,Pi2.  .’4) 

29u  :  Pl.*l»>Ml,/f  P121  1<«0j  .  «M  Iri, 

2Vi  .  if  AO.'.ijto  *7 

P|2WPl2i»,9ll»Pl2“l 

i’V.t  1  qt  I»rO  co  PI  24  1  r,y  rO 
,f  Lr  tt*VU;  lir  il ,  g  to  1 
2V  » .  in  ,>f  <  •  >,6 ,  I  )i 
.  ‘/I,  .  '  loq  ‘  1  L  /  ) L 

,'V/  .  mi  .S  ,7 , 1  ,Pt  29  l 
,->H  .  it  l*rd,..l,l  7  S,  2, 1,1'  I  29  1 

2  t  /  :  if  1  -Sr  0  , 1  s  1  j  1  .2,7,1  , PI. VI 
3uu:  ltr  P 1  73  1,1  ,rpl  t  .1,0,  lit!  -j  " 

3i  1  .  next  1 

3-i7  :  if  1  I  q 6  ,  > j  t  a  »2 

30  •  sfg  o,<lhs < P  I  7 1  1  >  )P  1 74  I  ,g  1  0  1» 

304  1  f  A  ,gt  o  3 

30*>  .  if  P  1  7  3  1  -  ?  I  2  1  ,  q  1  0  •  2 

3uo:  P  1  2  I  IP  *  73  I  j  9  J  J  P I  »•  V  I  j  P  l  72 1  )  I*  l  7  4  1  j  r  f  g  6  ;  <}  >  o  -lo 
>  6  7  ;  ret 

3  o.i 

Ob V .  “ I O q  *  : 

■iiU  .  “returns  lag  of  t.uo.t»rr*: 

111  if  Pl..'l  I  '  0  ,  q  1  o  »3 

3 1  7  .  if  nbs C p 1  / v  . 0 1 ;  . 0 1  :p 1 

3\3:  if  pl<4,  4»-lug»Ot»sipl/'>pt,qi«>  *3 

.*14.  if  p  1  v -(•  j  brrp  ;rtsp  “I.UG  of  tt  or  -•»-,wait  500,!el2)pl 
3 1  . :  iog<pl ' Ipl 
3lr.:  ret  pi 
3l  7 ; 

ill.  ;  "ROilND  Hi  f  "  : 

•l  i  9 :  -Rounds  of  run#  to  nr*t  even  30  mn.  'ind  returns' 

3,»J :  “new  run  nuobtr  in  ui  and  decitsal  nunfitr  in  rii": 

3«'i.  valfb#lu,lll>3r(. 

.122;  if  r  Onoo  >0  j  r0/ 1 OL  »r  0  j  ( in  t  »r  6  *♦  tnt<f  rc  tr  (.  >  ♦  .  7  MtloL  )r  0 
373:  str  t  ro  »  Jf  »  ;  f  *1  2  1  If  Si  l  I  ,  if  r  (M  1  0  0  0  ;  "  0  *  M  *  it  * 

3,'*» :  if  rCt  160  ,  *00 "M’s  It  S 
32V.  if  r0«=u,  -  u000“  II  * 

326  rtlbt  111, Illicit  WCINAL' 

327.  ret 
37d: 

3.'V  "ne*t": 

330  Brep.rtsp  "INSlhT  N.nl  D  ISC  1 " .sip 

33 1  -■  asq/»  "ne  I  DAT  *  ,  4  , r rtio  4,1 
3.».  .  on  end  4  ,  "nr  1 1  * 

JM.  t  id  0  ;  r  I  1  'PCADAfti'  ;str(&f20IHr>*iCll  'DiCIflAl’ 

334.  i)D 

O-iS  q  t  0  -p  1  n  r  ' 

136; 

3.>/ .  ••  —  •  t  uNr  1  ion.. 

3  38. 

1.1V. 

340 
34  1  ; 

.342  : 

Jf.1 ; 

344: 

-»4’.: 

346. 

•1S3S2 


.■'*6  ’nllytls  run#  in  tl  r  *qr  i  III 
74?  if  not  flqd.rO  (lll/n44lri 
24M  if  #  l.jti  ,(li*Illl  t\ 440  lr  0 


.f»2  “ff<u  s»n  routine  itraws  atm  anil  fit  wjrli*; 

.  1  for  x'l  to  2 

7  .4  j«p  2#»*»l 

2SS  pit  PI.I.PISI,  ■  .pit  P|?1,PI4l;p|t  P 1 1  I , P | 4  I 
.»■>..  pH  Pill, PISI, pH  Pi.I.PlSI,  ijgto  *4 

,'S  /  ;  plf  PI  7  I,  P  |4I,  2  ;p  It  P  I  t  I  ,  f  I  4  I  ,p  1 1  Pll  I  ,P(S  1  ,p  H  f  121,  PISI,  1 
.'Ml:  gto  *2 

?'7/i  pH  PI  ‘  I  ,PISI  ,  -7,p  1 1  P 1 2  1  ,f  I  S  1  ,p  1 1  PI2l,p|4l,pH  flll,Pf4l,  l 
76D.  neat  * 

2611  if  flq.3  and  P 1 21  1 1  .  01  >p  I  t  Pill,  7,  2;pH  PI7I,  7,  1 
762  :  P  I  4  I  »PI  23  I  ,  0  )P  I  24  )  i#  I  2  HP  I  ri)  I  i  f»  )P  li'V  I 
763:  fad  iiidegistr  <PT7  1 1  )D4;c  W  ROUND  Off 


616 


/« 


/4. 


111. 

bi 
82 
a  3 

8G; 

Ho 

B7 

-»6 

89 

yu 


y.< 


v/ 

VB 


J  I.  i 
1<J4 


j  vt> . 
1  J7: 
led: 
1  if  : 
I  1  l< 

m  . 


l  .4 
l  lG 

I  to 

I I  / 

>  It.  : 
t  IV 
120 
I  i*t  : 


1  J:V : 

til  : 


\  JH; 

»  »'  ■  : 

t  3h 
t  3/ 

I  »& 


1  *»  U  : 
l4l  . 


'  t  It  i  *•  program  rruii-.  ruw  ami  i  ul<  ulatrn  d-itu  preumslj  rei  tinted  '  : 

"an  ‘its*  -imj  i> tuns  specified  uata  vur-mi  run  mi.-tber  " : 

‘w>tn  nan  i,  ally  fiarffd  parane  i  rr  s  .  Var  inti  les"  : 

’nr  *  itir  attested.  2  e  .  p?  e  m.  i  ons  ran  tie  glutted  u«»  i.jAe  gropti*'.- 

t  ms  sinU  ran  t>  r  l  oij  or  i  in  .  Plots  i  an  be  1 1  me  or  point  t  " ; 

*‘/nlue«.  i  tint  ••  ir  <-  r  >1  tin  its  «m  «  not  |iion*-n‘  : 

Any  value  or  yipivtiian  can  lie  vmi)  t»»  inhibit  plctt  inq  m  .tati.  pmul'. 
■•?nsii»»-»i  or  Negative  wal uts  ran  tie  |itai  led  on  lug  scat**"- 
"Vatoo*  loss  than  .t>t  are  set-  -lit  for  log  scale”; 

“tor  1.1'  V.-.\,A  I'uinEK”. 

■•titan. t«»r  n  rrror  u*ir»“: 

' 'i  tan  tains  the  tim.l  printout  values*- 

lui.  in.  ns  entered  nanthillli,  day* 121 juJian  any  1  I  3  i  ,  f  4  j  i  " 
rrn(inr  «»r  y  si  umbe  for  l)J)lJlJ‘»J,I(.>l>  and  IJ I  t.'  1 i  ( 7 1  ,  I  It  I ;  ‘ 

-  a-'  i aging  perioni/1;  liivesurt  Id  I »  Parity  trrorin  i“; 

1  too.;,  r  ange  l  j  «.*  J ,  f.  I  }  J  Ms(1m;>  1  inq  rtm  for  Inol  lonliurg" 

"a  in. iiniir  the  nvera.jvd  digital  (into": 
ii  coniMint  the  iiinri’Mrn  unaiug  data* 

*lni  I  .'ll  mnq  out  a  follows": 

din  li.  0  ./.l  1 ,1  I  13  >  ,M  1(>,?1,Ui  l- ;  191  ,GI  l3i  ,I'i3?J  ,  f  if.  I 

<1  in  i  si.*«i . ,  u*i J  I  ,  t  >1 24  I  ,F  n  2u  I, li*l  14  I  ,1  *  l  t  .1  1  ,  G*  l  W’ ,1 J  ,Hti  jin 

dm  C<»i  i  .  ,itl  tl  ,r>i  i  ■ 

.  » ri  »  . /.»» 

"N.tiSi  *  ir:  I  )  t*)l  »  1  1  V 

tiler,  I/Hii  f  I  ibl  I  .1  h  GAP  ,rtt  ri)Ml  ;sread  l,t-t-,GI«J 
,  in  -<  mai  .,  bi. Gift  l in.  RUN  Wmhttt  .  .  .  “  ,P  I  t  I  ;Pl  1 1  >P  t7l  i  31  I 

ent  “A  MAir.  FNi/lht.  RUM  NtklKi  R  .  .  .  -  ,P  I 2  1  >»*i  ?  IIP  I  8  l>Pi  .3?  J 

4,l;»«rt  u;dsp  "i'TRST  KUN4  In  i'l.lll  =" ,»'  •  3x  I  ;eftt  ■',.•1311 
it  <  « q  i ;  g  t  o  -rtHth- 

«?•  p  -l.ii.i  RO*«  fo  ritli  ,f't. ft' i  ;eni  "".i*i  3?  J 

rnt  "v aPi * infcNl  inlt  >  ",h» 

ent  "x  hu'i  AhJOw  111  <ihRK  iHiMk'S):  ",1‘IIHJ 
rfit  *  IN.  I  Km"  IllMlt  tl.t.llMGl  :  -,Pl  lVI 
ent  “nlrtiV  (HOufii):  -  ,  I*  1  i-*  I*  i 

out  “l  mXiG  Lirtli  tn*Nini,n> .  .  .  “  ,?la  I  ;P14)  >P  I  21 J 

ent  -|  HaIG  LinIT  tnAAtflim)  .  .  .  “  ,PIS1  ;Plr,i  )P122  ■ 

rnt  *|.l|»l  n.TNT  t XPH.-sulGhi  «)  ur 

em  "VAklHit.  V  brill,  lAPt  i  P 1  .KlB-R  1  ,e  ir  )...*,  Y* 

ent  "liNiln  if.xpl  >  .  .  .  *  ,IIS;  1 1  >7w;gto  ^3 

ent  ’VAi>IA6il  fthh..  1  *P2 

rnt  "liNlii.  lf*P2>:",tS 

ent  *i  ha!&  i loq  or  iin)  J’,l  * 

if  F •- *laq" ;stg  3;qto  >4 

ent  -IIl  hM»X  <i  a*  is)  (MftJOri*.  .  .  “  ,P «  <>  i 
.•h»  "lib  nnex  i  XM!;.  iintDinli  )  :  *,Pll#»l 
ent  -fli:  i v.RX  <rtlhi)..>, 

rnt  "GaAPil  nUl  H  .>b«o>i  *,r0 

it  r  b »  1  ; tj  t  o  *3 
if  ril*,»;sfq  S;gto 
q  t  n  3 

m.t  •  I  trl  Of  I'LOl  il.  Kit  or  Point )  :  “  ,l‘s;roptF*  *  )T* 
if  I  si  i,\J«*C;qt«  +3 

sfq  4i«t.  t  “CMARfiCHK  fUH  POlrU  <EXP1):",H» 

.f  V/ijent  ‘CHtWAClEX  FOR  POINl  tEXPi!) :  •  ,b* 

"CilAhuL  LXPRESSlDMn  (yes  Or  no  )  '  ,F*  >t  ap  (F*  )  >F* 

>  t  t*l i  ,  1  1«"N" jqto  "ERV" 

dsp  ThTtK  rxpl&l*  Bi  i.Q«i  THcnt  leant  7G)";«*tp 

•fxPih,’  are  l  mis’; 

-Add  1JH  to  ail  paqe  3  yariab l«t”: 

"t AP t  * : r  e  t  r5B 

“FXP2* : ret  rl66 


*f.RV’:rnt  ''fUROw  BARG  tTes  o»  ho  )  :  "  ,i  *  ;t  np  if*  >  )1  * 
if  1  *1 1 , 1  i* *H* iqto  “ I R AP “ 

ifq  Vjent  "CHANG!  t  rROP  OARIhHi.  ES  (Tn  or  No  )  i  “  ,  T  S  ;r  ap  i  F\ )  )|  * 
if  Ml  i,i  1=  N*;<|to  "iwAP  " 

dsp  *lNfiN  LVR1X2  Pi  I  Owl  Tlkfi  ir.ont  uS)*;«tp 
-r.VHl  is  fur  E*Hl,  *«,*:*  is  for  txl*?’: 

*f#Vl*:rer  r?r. 

'f.fH.V*irri  r  1 1»  I 

•  1 RAP" i 

"Inhibits  plotting  if  expression  if  true": 

ent  *!,f  I  l:iA.‘  t  AHktuSl'iN  <  f e s  or  No)  I  “,l  l;rip(l  0)1* 

if  Fill  ,1  I  s"N"  ;  li  J  I  ;t)to  “Am  1  N  '• 

l)i,vnt  'OMkIiF  ExPKtbtilON  (Yes  or  No  >* ,)  Pjrapii  xi)t» 
if  f  »tt  ,  1  I *‘N";qto  "hAlK" 

dap  -U  I-  xPNI  GslON  IS  NOT  b,  flOTTINf  IS  INHlfcinti.  <  r  On  i  i  *  ;  stp 
dsp  -I.NUM  tlt.XPi  Siiblitl  TittN  t  r  anti  ild  >' [stp 

'TfXf.ret  r  40  i  .7*  or  r4«-i' 


'rtAIN’.dsp  ’FlNblhl,  Be  GIN  t  Nil  RIJN  NliNIitk* 

•lh»s  routine  find*,  beqinmg  imm  run-: 
rf<J  i 

r  11  ' R[  A i/AT A  ■ 

If  Rt  20  I  )P|  31  1  )d»p  "BfGININi.  RIJN  NUNKfR  NOT  FJ)dNli“;wait  Sftl.li;sfq  1 

if  flql;qto  "AtiK " 

if  III  t’O  I  RabsIPI  31  J  >  ;qt  o  "fiAlh" 

if  nut  f  1‘|<J  >gt  (i  *1 1  I  " 

dsp  "CiiANGF  PIN  THIN  <contl“;stp 

fid  J  ;s  tr  <  DI.’0 1  >  )lis  ;i  u  'DFCINAi  ’  ,qto  "ploi" 

"TNili*  ;  resijve  "tmNCt.  .1“  jrtsp  "‘.ANPl  3  re  tawed' ;s  tp 

» ltd  of  Min  PruqraH  -  ---  M: 


1(3  AM  AXIS  ANIl  PI.  01 


'TIT  * 

•  id  Ci;str  (P(  1  1  i  JR. 


iv.  ill  '  Uf-blhAL' 

IN  r  u  if  I  l  1 

1 4  N  :  (Ad  U ; s t  r i P |2  J ) ) b* 

If.;  r  1 1  '  Din.  I  HAL  ' 

1 46 :  r  0  ) P  l  ?  1 

14/;  if  flq?,qto  "pen" 

142:  it  f  lqT, ;  •  log  '  IP  I  4  I)  )P  l  4  J  ;  M  uq'  (P  L  0)  »  ifi  '•  J 

14V;  iPl."l  V  i  i  i  >/  lOulr  1  1-4  .  '..*r  «  h  ’  I  o  I  ,P  i J  »4  Mroi.  i  i4i 

l’-0:  i(  ♦  1yr.;  <1*1  **1  PlJ  j  /  /  lOOJrf  ;i*  I  1  J  ■  32*r  li  If  i  1 1,  j  jpirl*  0  )P  I  1 

fill  if  P  I  4  I  <  J  and  P  IS  J  Ml  t  o  *3 

i*.i‘ :  IPISI  P  I  4  I  )/10t)rC,Pi  41  -10*rl<)P|  ill  ;PI  i»  iPi  i  1 

}'■•*:  lobuiPi  4J/inUsil'i‘.i  i)/llili  ir  U  >P  I  4  J  1 0*r  I.  )r  1 1 1  1  ,1*  1  •- 1  <  8»r  0  i  P  i 

iV.i  si.  1  Pi  i  U  i  ,1' l  14  I ,  M  1 1 J  ,r  I  l2i 

IS'/;  dsp  "!ii  I  PLOI  li  R  l  ini  IS  Tli  nut  FOK  111  An  InG"  ;s  tp 

*SH:  nr  rl  >1)1  ,Pl)2l  ;tsir 
M-/;  .pit  ?v,  l 

Jaw  lu)  “  (  .  [-■  ANC  NRl  Cill/c  4j.’l.  I  Uftt  1/li.iP  SNl  “,Aii 

lm  :  »  id  .|  ,  i  l>  I  "  HliN4  »  *  ,  I*  I  /  I  ,  “  1 1)  ”,  f  I  8  I 

l  :  j  tr  PI  14.  I  ,r*l  1.' »  ii-J‘  It 

1  *»  3  :  111!  ••  l(l‘|:*(r»,"  ‘IN  ITS-  •  ,H* 

lr-s.  li  vnjlhl  *  l  AP ,  l  a  ,  *  llh|l!,=  ".j* 

ill  i  ,  Ml/  ",  i  ini)  njw.  *",)*»;*)  l ,  r>HA  .  *  •,  PI  v'2l 
d’.p  'kfc'Si  I  PLOT  II  .<  i  l  iil  GkAI'li*  >  s  tp 
l», /;  dsp  “i.'UmMiKG  hX  J  S 
1 » •'. l .  ill  •  a  «  is 

1  o V ;  "per.";o-»p  'I'.HhM.i  n*N  >,TM.i“  ililNHtsn.  1  "  ,stp 

i  /.)  .  on  etio  4,  ’nni  " 

1<1;  (  »d  U  ,  s  t  r  v  (•  i  3i  1 1  >l/t  ;  i  1 1  ’  l/«  f  1  risi  ■ 

1/2.  a)Alb 


1/4 

1VS.  dsp  “PL  II 1 1  IN', 
i  /.. :  .  si  i  »  ,  i  .S,  1  ,  U 

iv/.  i<  no  i  *  igtl;Bl)Pa  , xi'l '  )f'f  3  l  i  1 1  (  Iq.t ; '  mg  ■  iP  t  .)  •  •  ’P I  3  1 
1  .'H  :  if  i  lg««  ;i  »  iP4  ;  ' ;  XiV‘  •  )P  1 3  I  ;  i  (  i  l  g  3 ;  '  I  ug  '  V  f  I  .1  I  •  if‘  i  3  I 
!/••■:  ell  'fill' 

I  •).!  ;  if  I  J<j/,qtO  *«»•  f  01" 

it-'.  i(  !/(.'(•  i  /  -f*i  3.’  I  ,q  to  “ftoixfu" 

1.1.*;  (11  m  AliAl  a 

It;.';  t  >  <1  u  ;str  <  III  20  )  i  iR4 

l.M:  r  li  '  .H  L 1  fiAL ' 

)  H  ■  :  i]  »  o  "plot'1 

ii/.  'ni.  iv".  if  i  li)U  ur  V-ljgto  "  I  fib  “ 

ifid:  if  0  1  ,l>.ep  ,USp  "iN.ukl  lllisi  |;AT  A  l/lSb  ‘",sip 

I I  >  ■.  *-fq  8;nsqn  "hr.  Ilis  i  "  ,  4  ;  r  r  end  t,i 

i-.i  nto  “  I  RmP  " 

"Rt  sOATh"  : 

1 V  4  ;  "This  i,«.  h  routine  rends  dnia  iron  d  i  si  "  ; 
lS’,;  sre-KI  4,|>l*J,El4l,Xl*),l.H*l 

1 VI,.  for  i-i  ic  iliSi&rtnd  4,rl;ne»i  l;sre«d  s,f* 
t/.v  »  ur  I -ii  tv  to  2l«itr«i(/(t  4, r)  in?*  t  ). .  sreo/i  4,1* 
l •■'< •  .  ret 


2U». : 
21)  1  : 
20,': 
2 1  .1- 

2U4  : 


2Uf. ; 
2  b  /  ; 
,’UH. 
;?uv . 
1 1) . 
211  : 


2  lb 


2 1 . 
21V 


23* 

23G; 

.■lh 


24  0  : 
24  l  i 
24,-: 


24  4 
24S 
,-4h 


24v 

250 


2(»  3 


'  pH  “  ; 

It  PiM/P  tM,AM  !  M  ;  y  t  o  tG 
if  Pl3l<Pl4J;l«tlJB,qlo  ♦  4 
i  <  I  -1  ,  •  t  *  Tl  XP  '  ;qt  o  *.3 

if  f 1 1 j 4 ; 1  I r  ra.PlJljtpit  3,  IjlUl  F*,g'u  *2 
pit  r  0,1- 1.4  1 
ret 

"error  “  ; 

if  T  -  1  ;  ,  i  MExP';qti.  «V 
■Expi  •  >t  I  i  l  ;abs(  1 1  l  1/  1C0«  1 1  RVi  )  U  ;  1 1  i  .  • ,  nr  I ,  it  i  i  i  m 
if  r  iqrt;  .  aP.'  )  r  l  )  I  ,.ilr,i  t  l  1  1/  )  Od*  •  t  KV2  (  II  ,  *  I  I  I  -l  Ml.'l, 
it  I Iq3;  • log ' ‘ Y» l  I  >  )YI 1 ) ; ' lm;  • O I  2  I >  M I  2  J  ,  '  1 nq ■ i f I  3  I  )  >Y 
it  mi  Pi'il  a.-  r(l)ipl4l,«/tu 

if  Yl2l/Plr>l;rir,  I>tl2l 
if  1 1  3  K  P l 4 1 i P  J  4  t ) V 1 3 1 

pit  rt  ,  1 1  l  I  ,1  ;pl  t  rO,YJ21,l.plt  rO.ti-M.,- 

pit  r  .1 ,  1 1  l  J  ,  1 

ret 

’FNI/":dsp  "I/ONr  ” 
prl  "  Y  A  A  1 G  “ 

f  At  I  ,  t  3 . 1- ,  *  POlNTGUIhlY*  ;wri  W.  l,A 
fAt  l.fj.d,"  PniNlhUirtJT",/,wri  iti  l.B 
wait  It  lib 
dsp  “f ND  '  ;pen ;<nd 

“  Id  C  INAL  "  : 

“This  sue  routine  ion. -arts  run  4  in  il»*‘  to  del  inn  1  “ 
ilJriljfxa  4 

for  it*l  to  vnl  i  III  i  4  ,ril )  ;ru*Gi  III  )r  li  ;»»e  »  t  m 

r  d  s  ual  t  bti  6,  /  I  i  iwn  m  naiCl  ,7  I »/.  4*’in  1 1  i»r  i  )  tl  ,t  1  I )  /  I  4an  no 

re  l 

’axis" : 

“This  sub  routine  dr  a  us  an'  and  tit  nark  a": 

<  or  a=  »  to  2 

pit  PI?l,PlMr  2;pU  PI21  ,P14|  ;plt  I'll 
pit  I*  l  »  I  ,  V  1 5  1  ;  p  1 1  P I  ;*  J ,  P  I I ,  •  1 

if  flg3  and  P 1 21  I  \  .  01 ;  pi  t  PHI,  2,  Pi21.  .  .  » 

PI  4  I  1P123I  }  OTP  I  24  I  ;Pl21>PI2ftl  ,0  IPI  i  V  l 
fid  0  ;  deq  ;  *  t  r  <  P 1 7  i  )>D*;r  11  'RO.JNb  Hi  f 
for  Mr  0  to  PI. nil  by  .‘.»/.‘»4 
prndi  ll.'f  ,  -5)  TP  I  30  1 

if  frtiPf  30  I/P.  IfiJ  1-6  ;tstr  3  ■  2  ,?  ,  1  . »'  I .  i;qto  *4 
if  tr  r  if*  i  3d  1/P  I  1  9  I  >  =i|  ,c*  i  t  1  .  9 ,2 , 1  ,P  l  'V  t  ,gt  o  ♦  3 
if  tre  iPi  30  1/PI20  1  )  =  t,  ,rs  i  r  .  (. ,  2 , 1  ,  P  t  •  v  i  ,  q  t  o 
q  t  o  *2 

)tr  I  ,P  12.31  ; <  p  1 1  .  A,M24l}lM  "I" 

he  1 1  J 

if  P(.?3  i-Ptr.l  ;qto  *2 

PIG  I  JP  I  231  ;  ifliMPI  29  J  ,ql  o  > 

if  f  I g 3  ; q t o  *12 

Pill  IP  I  23  I  }  0  >P  l  24  I  .  B  |  h  I  IP  I2r.  i  ;PI  16  1  >P  l  2r.  I 
PI  1  /  IIP  ir f  I  jPl'.DPl.  itl;Pl4l)r,l  ,2/OTP  l  29  I 
for  I  »r  u  to  P l 20  I  by  P l ?? 1 

if  prndlire  t  t/pi?*,  I  > ,  Si  0,<sn  2 ,  •* ,  l ,  P  l  .'9 1  \  *jt  «>  «3 
if  prndi  f  rc  ( I/PI2(,  1 1 , -ro-h  ,i  s  i  r  I  V  ,  2  ,  t  ,  P I  29  I  ,g  t  o  *2 
(Sit  .  r> ,  2 , 1  ,  P  l  2*  J 

Itr  Pi2tl,I;<p|t  .3  ,  P  l  2  4  I  ;  1 1»  l  “I" 

he  1 1  I 

j  f  PI  2  1 1  »i*l  2  )  ;gl  o  •  2 
P  I  2  I  ) P  l  2 3  I  i  9 1)  ) P  l  29  l  ,  ij  t  o  V 


617 


' SAnpl 


27  A 


p(  1 l>PI23l;27b>ri2y  i;Pi  221  ipf;-4) 

Pl2l  )  >r  i) ;  i  f  Pl211<=0;.ill>ri» 

♦  of  l-rft  to  P124J  tiy  rb 
if  1-r  il*10;  l  irrtjqto  l 

J  )L  ;  it  t  lcj6 ;  -I  >L 

*  |0<J  '  i  L  I  )L 

1-sw 

if  l-r  Ijf.tu  .  *>  ,2,  X  ,1*1291 
if  l-r>rb  ;«■.■&! t  1 . 2,2, t ,pj?y | 

J  If  P  l  23  1,1  ;c  pi  t  .2,t);lbl  "l" 

next  I 

if  ’l/)A;gto  *2 

*fij  b;«as<P12l1 ))P| 241 ;gto  tl 
if  PI2AI=P[21}gto  ♦  ? 

#*|2  1  »**  I  M;  9t,)pt2y)  ;fl22l  >P)24J;efg  A;gto  -  1 3 
r  *  t 


.  i!4 


..’90 


2V2 


•'  log  "  : 

".•♦turns  log  of  nunijur " : 

if  P4.»ll/tt;gto  ♦?. 

if  nbstpi  > c . 0 1  ;  i. l  )pi 

if  pi\0;  *.  t  l  og  tubscpi  >  i  )p l  ;q  t  o  ♦  .$ 

it  pli-l,  ;he«*p;d*tp  "i  On  ot  it  or  -#)";uoM  SuG;l*  |2)pl 

UflMH'Jpl 

ret  pi 

•fiOUNb  uri 

"pitur.ds  of  run*  to  next  even  -0  nin.  nnu  returns'*: 

"new  run  rn ,/tber  m  ut  and  del  mnl  nuitfier  in  rd“: 
v<il(lttti;,n))}rt' 

if  r(»no«i;>fi  ;r  0/ »  lit  >r  0 j  <  in  t  ir  u  t  •  in  t  <f  r  t  ir  t  #  ♦ .  7  j  *  c  i  (•(.  tr  0 
Mr  If  i)  >  J*  >  ;  I'M  2  I  )l  HI  1  I  ;  if  r  :i<  »  Jilii;  fc  IF  * 

if  r0<  tub  i  "6fi*4r  »>l  » 
if  r  0~«li  "o000“  >lr* 

F  tlt/Mft,  t  I  );cll  ' bill*  IHhL  • 


.50  3: 
1U4 
A  i> 1 . 
f«0  : 

iftV  ; 

■iilf 

ill. 

.til 

it.- 


"ne  *  t " 

be«p;iisp  "InT.Fk!  hr. if  DISi' 1  "  ;*itp 
nsgn  "m-.  1  DAT  * ,  4  j  r  r  «ad  4,1 
on  end  4  ,  "ne  x 1 " 

lid  0  ;  c  l  *  'PfnliAlA  ;  sir ( DI  2t.  1  *  ID*  ;r  1 1  'D;.<.INmI 
t  »!/ 

g  t  o  ■plot'’ 


HWC1  (0N5  -  -  • 


51 .1 
O  1  4 


31/.; 
31/: 
ilti . 
11 V  . 

*fciU2 


.y 
30 
.11 
32 
3  A 
34; 
•IS: 

At.  ; 
S/ : 
3b 
3V  : 

4li 


44 


47 

4(; 
4V  ; 
Si.  ; 


'.b 


71 

7 1 

/3 

/4 


7  V 

ei. 


77 
l«.(.  . 
1  (II  . 


10.1  : 
1  (.4 

1  OS  . 


I  I  (1 
1  t  I 


114 

If. 


Ilti. 

l.‘0 


1  50 


1  3  i 
I  3*» 

i  5/. 


I  r.  f.  (ft)': 


This  program  reads  raw  and  <  deviated  unto  previously  recorded' 

“on  dm  and  piutts  specified  data  versus  rot.  riu  mt/er". 

"with  Manually  entered  parameters.  Var  I nt  i« %  “ 

“or  e  /press,  oris  OKrptiU.  ./  e  ipr.-.si  uns  ran  He  plotted  on  sane  graph 
’  T  o*is  srale  cun  be  Log  or  l  in  Plots  ton  He  lino  or  point'". 
’Values  that  exceed  (nuts  are  nut  plotted* 

"Any  valui  or  expression  cun  tte  used  to  inhibit  plotting  ot  data  poa 
‘I'osi  ('lux  ur  Nego  >  i  v«  values  tun  he  plotted  on  Joy  stale". 

"Values  Jess  than  .Cl  are  set-  Cl  for  I  >.g  stale* 

“Above  default  zero  value  tar.  De  ctianqert": 

"for  HP  V.V^A  p|  01  UK" 

"Stanoorct  error  bars,  f  ip  \  (,  ,?  plotted  with  variable  otfset*: 

*ifcA P  i:  Ko/Y*  otrset,  tip  Pi  ;H.MHti-.Mf; 

"left  or  right  edge  of  n«i*  t.-ty  be  omml  for  matrinq  plots*. 

“hOU. :  Ih/s  ver  u  i  on  is  for  final  printers  c op y  "  ; 

"profile  and  bulk  data  ore  p.utted  on  seperate  sheets" 

*0  contains  the  (inaj  printout  values'. 

*fc  contains  entered  non  t  h  <  i  t  )  / ,  Oayil.'Tir;  julmn  da  y  «  I  3  j  ,  i  4  1  ,  “ 

•'  temporary  storage  fur  U I  ttl((5l,{(,)l  and  IM  1 2  1  »  i  7  i  ,  I  6  I  /  “ 

“  averaging  periodl/1;  Di  vesur  110  1.  P  ar  1 1  y  error!  Ill* 

temp  rongell.'1),  F  I  13  l*-%aeip  1  irtq  rate  for  k  n  u  1  1  entour  g  *. 

*u  LOtitiiiris  the  avernqed  digital  data* 

"Li  contains  the  tim-er  ted  analog  data" 

■'  In  i  t  id  1  i  j  i  n  g  data  follows". 

din  b I G : 3t  l  , t  I  1  i  1  ,  k  l  1 G  , 2  )  , U I  C  :  l V  1  , Cl  1 3  I  , P (  32  l ,  t  [  n  1 

dm  r  *!.?•)  I  ,w*l20  I  .  T»12U  1  ,f  »I.‘V  I  ,H»1  l  V  1 , 1  *1  lil  ,&*i  12, 31  ,  A*1  30  J 

din  FK  1 1,C»I  I  J  ,ril  i  I  . »  I  IGA  1 ,  'jl»  1 

r»q  l ,2,3,4, S, 6, 7,0, V 

1  NUNt 

files  I/Mli  ,  T  IPi  T  ,(  H-HAP  ,Ht  TPmI  ,  sread  l.bl.CIfl 

ent  “i  n*i.,  IlClMllti.  HUN  Nl'ftl'f.K  .  .  .  *  ,  9 1  1  1  ,  P 1 1  1  ,P  l  7  J  >•'  l  3 1  1 

eni  *X  AilJl  CNPIN.',  HUN  NUnfh'H  .  .  -  ,  (•  |  2  I ,  |  1 2  ]  )P  I  ti  I  >»•  (  32  1 

"AFih  *rrvad  4,i,fid  <),dsp  "1  IR.»I  HUM  Ifl  .*1  l)T  ‘-",/i31l(*nt  *“,.‘(311 

if  f  l  g  1 ;  <•  t  o  "ftM  IN* 

dsp  “lA!ir  k  un#  11)  HI  U  I  »  "  ,  P  I  j.  I  j  tt  n  T  *“,11321 
ent  "rAPf.Kirtf.Nl  PAiF  t  *,A* 

ent  *  a  AKlS  hMJOK  lie  PtaHk  i  M.lURS  >  .  ’,P(t«l 
ent  "iNUHrs.  PImIL  (M/l.?Sr:  .Fllvj 

ent  "HlNilr  frtiJJjJSf  ".Pi.’Cl 

ent  *r  MX  1.,  l.  mil  »  rn  Nink.lt/  •',H«4l,Pl4llPldll 

ent  "T  As  i  Ti  ilnlT  <n/tiin.m>  "  ,P  I  SI  ;P  k  1  >P  1  22  » 

ent  "SlUW  rtANV  t AHKLSUll'hR  5  1  or  V 

ent  "VAHlAKt  NAh.  f*Pi  tRl.HI)-  Ri.etci  .  .* ,  r% 
ent  "UN  I  1.1  iF»Pt<  ■  ,us,  if  Vt.-,gt»i  1 4 
ent  “VAk  1  AlvC  Nnhi.  LAP 2  :",l» 
ent  *I<N1  It,  (t  <P.»r  .  ,  IS 

ent  "fNTfk  OifT.fi  minutes*  ",0 
ent  "  t  Mii:,  (lug  ^ r  (ir>)  z*,r» 
if  1  ;slq  .3 

u  l  1 7  ;  l  f  f  1  g  3  ,  g  t  o  *  4 

ent  "TIC.  rn.fi  k  it  nm)  (MAJQi*  »  .  .  .  *  ,P  I  6  1 
ent  *111-  HARK  l  J  N  1 1  Rdf  D(Alf  >  :  "  ,  P  t  l  e<  1 
ent  *11 C  nttfik  irtlftu?):  ',P(l7'igto  *: 

it  P  (  .‘1  H  •-  J  ,f  1 1  ljdsp  "VCIAUI  1  /l  R0  -  “sstr  *a  )  ,ent  “',7;t»o  0 
ent  *C.RAf-»l  ARF A  (1‘6»9,  2  =/>•<>  >  :  *,r& 
if  r  3  -*  1  ;  q  t  o  «3 
if  rf**2;sfg  F.;o»o  *•' 
g  m  1 

ent  *  I  t  Hf.  lir'  Pt.  (IT  Hint  or  I'  o  in  I  )  ;  *  .  t  *  op  <  T  ♦  >  >F  » 
ii  I  *f  J  ,1  1*  ‘C",<|td  "3 

*•«  g  4  ;  e  n  t  “CiIARmCT/h  HiR  PDInI  tExhll  . 

.1  V'l.eht  "f.HAR/V.  I  r  H  FOR  POINT  «LXP.-,  ,l» 

ft  )  A ;  e  n  t  *(I!SI  1  A*1  •  ikigf.t,  left.  No  i  :  '  ,  i  s  ,  r  ap  ( •  *  *  >•  s 

if  I'h.ili  R  *  ,  t  )A 
it  I  til  ,  t  1  -*|  *  it-  IM 

'N'lis.eni  *f  HmN'.F  l  xPfit  SMti.f  •  tyes  or  no  I  *  ,  I  4  ;«  up  i  F  %  >  H  » 

■  t  f  »M  .  i  i-  *N"  ;  gt  i>  *1  RV* 

dsp  "(Nils  fAHis.'  I  •  l  IM  Tin  r»  iront  C‘,>*,stp 

*rXP  Ik.’  are  t  ail*-". 

"mna  lid  in  all  page  i  var  i  ati  les*  ; 

*F  xP  t  *  .  r  e  i  c'u 

"t  xi,,,“  ;i,t  r  16ft 


"f.  RV*  eni  *1  fiH(lk  PnkT>  ites  nr  Nm  1  :  *  ,f  s  ;  i  ap  i  F*  )  >f  » 
if  t  si  1  , t  1  » *N“ , g to  i fc AP “ 

sfq  ',e«it  ‘LllhNut  i  HfiOR  VAHiAfh  tli  (Ves  nr  Nc  1  :  "  ,  ►  4  i  c  ap  (  F  S  >  't  S 
if  i  »h  ,1  l«*H“,gto  *  1  RAP 

tlsp  *FNI)H  ('Volk.  Ii  I  IM  T  Hi.  N  i.ont  1  u  ft  I  *  j  s  »  p 
"IMM  is  tor  F  if  i  ,  FVK2  i>  for  t»P2*; 

•f fiVl *  ret  r M  » 

*1  HV.‘  ‘  r.  t  r.’|4 


'IH..I  * 

“Inhiliits  pltiititni  if  »iprf.»i  lit  if  tr«.e“ 

ent  *  >1  I  |  hmF-  liHH-  si  KIN  tT<>,  nr  NoW',1  l,iopu  U)Ft 

il  f*(  t  ,«  l«“N“,Gll  .gto  "ISmIN" 

til. ent  *i  Mwnl.t  r  ul'Rl  Siuf.N  '  In  or  Itu  i  ‘  ,f  »;t  op  II  HJH 
1 1  ltll.ll'  h  i|  1 1  “  hA  1 N  * 

asp  "IF  I  *  •’  fi  I.  !,T.  1  ON  IS  N,H  U,  l(  01  t  I  Hi".  IT,  lNlUKIlfl*.  5coht»*,Stp 
ilsii  "i  W.I  u  ii;  At*  >  *•(  I  lib  lilt  N  u  nntllil  /  ',itp 

“FI  »'  'r,  l  r  4ft  »  .  .  nr  r  40t  , 


MMlN-.dsp  *1  lNl»rNi*.  Pit,  ININ.,  HtlN  NUflP.  H  * 

“This  rnutme  finds  begin, ng  data  run”. 

«  <  «l  t 

t  |  1  Hi  A b A 1  M  ' 

if  [rfi'ft  »  ,('(  3t  1  ,  dsp  "Pi  (.  INlNi.  HUN  NU/IP.  K  NOT  F  (IUN1/*  ;wd  I  t  SCf.C.Sfg  I 
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14d  .  if  I  Iqt  ,  qto  “AUK  ’ 

ls»:  if  lrt2t>  I  4abs(P(  31  t  >  ,  q  f  a  “MAIN" 

14. *.  if  no!  flqB.qtu  "ill" 

l4.i:  f»d  0;sfriD(?l>  |)  )Lt ,  c  1  l  *  I/r  1  I  flAl.  • 

144  dsp  ”f Ilnhl.E  PtN  lliFN  U#M)*,stp 
1*.  qto  "plot" 

1  4o 

147:  *F  N/0  “  .  t  esave  ‘IihN.'i  4  "  ,  dsp  “UANPL4  r  usu  eed  *  ;s tp 
1 4*1 :  -  End  of  rta i n  Pr ugr  an  - 

149; 

ISO  : 
i*jl  . 

1W: 

1U.»;  *-  -  .  b*AW  AMR  ANO  PI  llT  -  -  -  -  -- 

tS4. 

1S6:  •  T  n  V 

l*»v  :  f  Id  0  ;str  i  P  I  l  I  >  )0f 
l SB:  til  'Df.ClnAL* 
tRV  ro)fM  I 
toll,  fid  ‘),-,ipiP1,m/)U» 

1M  til  ”  DEt  tnAt. » 
t  r».»  :  rO)Pl?l 

Hi  ''  if  ♦  * <i  ’ , ij  ' o  *pmi“ 

1 1»4  .  ,f  f  iqj;  -  HgMPI4l  »  IPl4l;'leg*  <PI51))PI‘»I 

Ui'..  IPI21  1*  I  1  I  •/  l  i)U  >r  if  ;  P  I  1  1  4-‘i*r0  )Ptta  »  jl’l.M  *4  .r,»ru  iiJl  14  1 

'<'<•  if  f  tq'i .  iPI  2  I  -PI  »  1 1  /  tfcli  >ru  ;»- .  ll  3  2*r  ii  ip  l  lb  |  ;p  i  r  1 4  0  JP I  i*»  1 

in’  ,f  IM4U  .I  and  P  l  U  1  >0 ,q t  u  *J 

lnM;  iPI’.l  Pi  Hi  1/ tub  »r  ll  .1*141  l  li*r  C  >P  1 1 1  1  ;  P  l  l  *8*r  b  IP  I  \ .  I 

1  '>-  •  t  abs it* I  4  l » *<iti4  tP  l'ii>)/t(iG)rG;P(41  10*rt  »P(  tj  J  ;f»*  f.  *♦«*/•(>  >t*  I  l.'i 
lVt  SCI  1*1  t  .1  l  ,Pl  i4  I  ,PI  11  I  ,|M  »2> 

I'M” 

1/t.  ertt  ‘Ml  aImnG  ?“,f  *,i  ap(P«l  Jr  t>  if  1  41 1  ,1 l*"N";t,«ii  HI 
174:  dsp  *.•(  f  l.frtlT  tli  MAX.  fuft  Ht  "Ol*G  *  *  ;  Stp 
nr  Pr  11.1  ,Pi  liM.tsi;  t  1,6 

i  y*t  tpi  i  i 

\>i  ink  *T.  IsANC  N41  C  *>!#«=  4321.  lUtulf/O^  RNJ  •  ,n* 

i/*t.  fid  iJ,lbi  ■  HiiH«>  *  ,P  1  /  t ,  “  I U", PI  HI 

t/>  ktr  Pi  It.  i  ,Pl  i2  I  ,i  p  i  t 

»«ii  ml  *  l  »;•!*",  r*,  *  «j«ITS  ' ,  m* 

tr.t  .  ,f  VM.ini  “  f4»v* . f*,“  UNI  l'.=  *,I» 

liu”  fit  ",  iinli  nlH.«*,fi.«i  i,*  hax  »*.t’l221 

u'.t  dsp  ‘ffn.it  noun.  hm  cPHi'trmtp 

\  1*4  ai|i  AXIS’ 

!H.  t  t  J  ti .  i 

Ida  "pen "  .  dS|.  T.HMffCi  PSN  >,triLn  if.  ON  l  I  Nil.  »",Stp 
l.i/  on  end  4  ,  ’nr  «»  " 

lint  fid  U  ,  s  1 1>  P 1  il  1)  I  ll  •  ;  t  11  'l/ff  ih*L  • 
l8v  ulAjb 
I  Vl.  :  st  q  9 

iVk  fid  ll  ,tli  t  D(  .‘Ir  1  *  tl/F;c  H  '  Dli.  IAAL  ' 

1  ?•!  ■  ‘plot"  : 

dsp  “PLfUtlNG  *,Ut 

lVs.  ifil  1  ,  l ,S , 1 , 0 

19.;  ,f  not  t  IqB  ,  |ik>PS  ,  '  CXP 1 '  )P  1 3  I ;  if  f  Iqi ,  M  oq  •  (p  (  3  I  >  >r  I  3 1 
l'/6,  if  ilqHjt.  o/PSj  '  E  At*»J '  )P  l  <J  )  i  i  f  t  Jl/.l;  '  J  op  '  »P  I  3J>  jPl.tl 

IV/  r  U  'pi  t  • 

lVM.  if  f)q/,qtb  'ifcror  " 

tV/:  if  DI2t),.?(3;.l.qt„  "n«it«" 

Jild:  rlJ  '  rtt  Al»mT  A ' 

.'0  I  fill  J>  >1<S 

.’i).'*:  cli  '  IrtAL  ' 

2l.  qto  "plot" 

204  . 

:  "n«*tV:if  f  IgO  or  v«t;qtB  "irfU" 

Von.  if  &*  1  ;  tir  #p ;  dsp  "ImmiM  F  IXiit  uAIA  DISC  '“istp 
SG7:  sfq  &;a:(jrt  "Hr  T t»A t  “  ,  4 ; r r ead  4,1 
J«  .  on  if  nd  4  ,  "n#  it" 

2t  /  .  til  *  nn  i  rp  * 

<M'I :  qto  "THAP  ‘ 

21  1  : 

212:  “Bf  AliAtA”  : 

2ti;  “Ttiis  sub  routine  reads  data  iron  disc": 

.'14  sr » ad  4,i>1«)  ,tl*  1 ,41*1  ,lim 

Jr. .  sread  4,Kt*l,f*;for  £  =  1  to  1 08  jBl  I J  )r  I  ;n«  *  i  I 

2  it.,  sreart  4 , 4  (  *  J ,  f*  ;  r  or  1  =  1  to  t  DU  jHI  I  1  »r  I  •  H  08)  jn«  1 1  1 
»’!/  *r«ad  4  ,  S.  I  *  J 

.MO:  gto  *2 

.’»•/;  If  &12(,  !»79(>SGr,12liO  and  IM2t  H7V0S6V000G  ;Dl  20  1  ♦1*4)1/120  ) 

.Vtl:  ret 
221  : 

22  2  ”ne i tp  "  ; d sp  "CMANGt  PAPER", srp 
221:  for  1=1  to? 

2?s  pit  PI2J  ,l*l?l ,  -2;pen;plt  P  12  J  ,P  l  4 1 , -2  ;pen 

..S:  pit  PI l  I ,  P 1 4 1 , -2  j  pen ; p 1 1  P 1 1 1  ,P IS  1 ,  2  ;pen ;p It  P 13 » ,P I  SI , -t 
?Jh.  neit  i 
W.  ret 

229  ’pit" 

230.  if  P(3t>|  l‘JI;A»nniqto  ♦*; 

231:  if  PI.1|(Pl41;U*l>eiqtO  *4 

23.  ;  if  t  •  I  ;  i  f  '  TEXP'  jgto  *3 

2  13 :  if  flq4;lJr  r 0 , P l 3 1 ;rp 1 1  ,3,  .3jlOl  P*;qto  *2 

234  pit  rfl,pl3J 
2 IS  ret 
?3t>  : 

237.  "error": 

2JB:  if  T*ljif  '  TI  KP  '  ;gto  *9 

239.  'T.XPl '  >t  t  t  I  ;abs<»l  t  nVl  *  ML  ;»t  t  Ml  >VI2I  ;  t  l  11  l  If  1.3  1 

24. f:  ,f  f  Jq«i  'f  /P2'  )/»  )  I  ,abs(  ft  i  J/l  Oil* '  tRVD  ’  )  H. ;  f  I  1  I  ►!  Ifl2l*fltl  l  >Yl3) 
2*1  :  if  flq3;  '  loqMYl  t  1  |1YI  t  1  j*  log'  I  Y  ( 21  >  I'll?!  ;  *loq  *  tff  31  >)Yl3i 

?4?i  i  f  fllJ>Plr.l  nr  tllltPl41,<|to  *5 

24.1  ,f  ri,?J  trl  5  )  ;Plr,))Y  121 

244:  if  fl31<P[4l;P(4i)fl3l 

245  fur  l*i  to  2jplt  r 6  ,  f 1 1 1 , » j p l »  r 0  ,  Y C 2  I  ,  t ipl t  r C , Y i 3 1 , ? ;ne *  1  [ 

246  ;  pit  rl), fill, 1  • 

24/;  ret 

2  4k  • 

24V:  'f  Nil*  ;rtS|>  "liONC* 

2SU:  pr  t  "  V  AXIS* 

<?S I  :  fnf  I, f3.fi,"  POINISJL Ift| t";«rl  t6.»,A 

fnt  »,f.t.«,"  POIHtSU  iMJf./jwrt  1  6 . 1  ,  P 

25. V:  wait  10f.O 

2S4 :  dsp  "END,  petti  end 

«!S6:  "fcfl.IHAt.  *  : 

2*»7 :  "This  stih  routine  ronwerts  run  4  »n  tli*i  to  det.mal": 

2^8  ■  f*d  0  •, D4 
?',’/.•  0  Jr  0  ;f  irt  4 

260:  for  M«l  to  «a  •  IP  *  1 4  ,*i  l  >  }r  0  *f#l  II  Hr  0  ;ne  1 1  h 

261  :  r0«eai  fV  »I6,/1  >*  on  HF  *1 0 ,9  I  > /.'4 1  «ol<F  4i  1  il ,  I  1  I )  / 1  440  )  r  0 


••',9  . 
.  >  I.  ; 

*’7 1  ; 


7 1,  . 


?IIU  . 


.  r»4  ; 
2ba  : 


2  7 1.  . 
2V 1  : 
292  s 


3l»4 
it  •  : 
.’.0/. . 

3l/0 ; 

Oli": 

1 1  :l  : 

3 1  1 
ii.-.! 

i\4. 
it'. . 


It  H  : 
il  /. 


3?-i 


i  il. 

3?v. 
3j0  ; 
33 1 
3A2. 

33  1: 
334; 
J  V.  : 
33o: 
337  : 
33H  ■ 
339: 

34  il  ; 
341  : 
.142  : 
J43: 
344  : 


346: 
347: 
34H  ; 
349  : 
iStJ; 
3Sl  : 
3‘.2 : 
3S3  : 
3S4: 
3GS 

3'7: 
3Sfl; 
3SV  : 

360  : 
3f.l  : 
362: 
36a  : 
364: 
36', ; 

366 

367  : 
•8260 


"0  (  »  •»«  I  ”  : 

"offsets  mi.iI  ir.  f  i  ri.r  ■.  iii" 
if  nut  f  Iqd  if  U  -  U4l/ 1  44J  )i  0 
»t  t  tg«;i  litUdl  / \44ii  )r  C 
re  i 

*  a  »  l  s  “  ; 

'tins  sol.  routine  draws  avis  i.nq  ttl  niirls” 
to I  A-l  10  2 
jnp  ?4A  > 1 

pit  I’i21  ,1’ISI  ,  2, pi  t  1*121  ,l*i  s  i  ,pj  t  pit  i  ,  P  I  4  1 
pit  e  i  j  i  ,p  i  s  i  ,  p  j  t  j'i.m.Pi'.i,  >  .  -j  1 1.  *  4 
pit  l‘  I  2  I  ,  I'  1 4 1  ,  2  ,  p  it  Plil,f»isi;oit  f'  i  |  i  ,C(  c>  I  i  (i 
qto  »2 

pit  Pi  1  ■ ,  P  l  S 1 ,  I'U  J  ,i*i  /•  .pit  l-i,  .  ,tM4J  ,p 

nut  X 

if  f  1 1)  i  til.  d  Pi.'iiitj'ioq  «  ■  t  <  i  r  ii  ;  p  t  t  f  i  1  I ,  r  l. , 

P  i  s  i  If- 1  ?a  I  j  i  tPlVn  i  ;i*i  21  iPi  26; ,  il  J7*  2V, 
till  l<  ,ot  y;sir  IPI  V  1  >  <61  ;r  )  1  Ktuinb  Oi  f  ■ 
i  nr  ir,  t  r,  Pl.  u  |  *,y  .  ,/Vm 
pr  ml  i  F  t.'n  ,  |. 

if  frc  O’ i  34.  I/Pi  nil  i  m.  ;t.s,i  \2, 1  ,f‘  t .  .  .  .qt  u  : 
ir  l/i  il1..U)/Mi,/l/-.i,rsi!  1  .9 .2, 1  3*1.  >  1  ,g  •  u  • 
if  f  rc  il'i  30  t/P  l.’i.  l  ■  -t  s  i/  1,i'i.  i  , t  u  «. 

gti,  *2 

1  t  r  l  ,P  I  2.1 1  ;r  p  1 1  l,P  i  24*  ,  M- 1  ■■  I  " 
nett  i 

.f  P.2ii  =  .*lc,  1  jqii,  .. 
i  Ibl  >P  123  1  ;  Ifl.i  IPI  29)  ,q  i  u  s 
if  f  1  q  3  ;  c  t  u  « lS 

•  I  11  >P  l  2.1  J  J  ll  /P  I  e-4  1  ;p  I  6  1  IP  f  .-  p(  161  It  I  .  ' 

Pll  /  i  *Pi  .-./Ji?l-|  1  )»•  1.  ill  ,f*l  4  I  ,r  It-..  /0  (PI  . -9  1 

if  A>2  i  ij  I  ii  ».? 

I'  12  I  .PI  ?‘»l  ;9<l  ii'i  2v  i 

for  l=n.  to  P»..-iJi  tij  P.27. 

if  >>r  nil  i  i  rr  l  i />'  I  2S  1 1  ,  >  u  '  s  ii  2  S,  ,  t  , .' ,  | 

it  prntii .  rt  \  I/p  |  26  I  >  ,  r>  i»l.  ,i  •  1 1  i  .  2  . . ' .  i  I' t  ,  *  i  , 

<  si  r  i  , t  i  2y  j 

Itr  f»f  I;eplt  3 ,  P  j  ?  *  | .  in:  -j- 

it  h  ,  ij  t  u  *3 

if  Hi  .ii  =  f  121  ,  q  t  o  12 

P  1 .’  1  Jf* I  23 1  ;Vl.  >Pi  .  y  i  ,qt« 

/  e  t 

Pi  1  I  If!  .  »  1 , 2  7  (,  ),'  I  ,  I  ;P  |  .  P  I  II  ,  .-S  , 

Pi;*»  I  >r  J  , »  f  P  I  Kt  i  >  *u  ;  i  ir  U 
if  A*2.l;tll  ♦? 

I1 1  2  I  IP  i  2 3 1 , 74  If  I  2  /  i 
tor  1  =r  0  to  P  i  24  i  by  i-  6 
if  l  r  ilev  6 ; » ir  o ;  g  t  o  -i 

t  It  ,  i  f  t  146  i  -  I  Ji 
I  Bfj  H  i/l 

r  si  f  ,2,  l  ,Pl,»v  l 
if  I'M  ,  c  s  1 1  2 . 5 , 2 , 1 ,  P I  2v  I 
if  I -r>ru,r»u  1  2, 2,1, PC 29 1 
l  tr  PI  2d  I  ,L  it  p  j  t  l,  ll,  Mil  ’l* 
ne  •  t  l 

if  1  lQt>,gto  *2 

sfq  o  ,nh*iPl  211  >  11  l  24  l  ,gt ..  1 .5 

.f  n, gto  Ml 
if  M.’il-iM.M.qto  t2 

P  1 2  I  >P  1  •-.«  I  jfii  ip  l  £  9  1  ,P  1 22 1  IP  l  24  1  ,t  1  q  6,gt.i  -la 
r  e  t 

’log": 

"returns  log  of  ii«».ner ■*  . 
j f  P 121  1  >0 ;gt o  *3 
if  atisvpt'l/,Zip\ 

if  |i  1 1  >1  i  2  I  uq  >  l  >  1  1  oq  I  ab  s  1  p  1  '  1  .f>  1  ,  ()  t  ■>  ♦  t 

if  pi"i  ,n«»p,flsp  "t.lK,  of  it.  or  .it  St.  u  , 

1 oq ( pi / Jpi 
ret  pi 

"RUiJnt/  Ur  I  "  : 

"Rounds  of  run#  to  ne  »  t  ever  .\u  n  1  n  . I  retur 

"new  run  r.untier  in  ot  and  d/r  iii-iJ  nun )>••.•  >  11  r  ■> 

t>a  1 1  Dt  I  it ,  1  1  1  )  »r  0 

if  r  tisnrl  30  ,  r  G  /  t  (i  f.  lr  0  ,  1  1  n  t  1  r  •  in  t  <  t  r  t  v  r  t.  1  t  .  7  1  »' 
s  t  r  { r  il  1  1 1  *if>l2i  iriiiijif  r  0 » 1  a  .M  j  *  .1  •  m  *1.  s 
if  rfif  it (•;”<. 0"6r* n  > 

if  rjM,  ’i/Ofii)*-  >r  » 

f  4  >0418, 1 1  I  it  U  •  In  y  IrtAl 

ret 

“ne  1 1  " 

beep;  dsp  “  1 N  'if  R  I  61*1  D 1  Si*  1  ”  .stp 
asgn  "m  I  DAI  * , 4 ; rr end  4,1 
on  end  4,  “ne  » t  " 

f»d  G  it  l  l  1  Bi.Al>Al  h  ,str  1  le  (  21.  I  .  H>4  ,<  1 1  !■.  I  IftHt 

l)t) 

gto  “plot" 


--  -  F  UN  it  1  tON:i  - 


619 


■  CQi 


k 


p reqr.jn  topics  r4u  and  i  imputed  data"; 

.‘I.  ‘Ton  ijr  i'i«  0  to  drive  1  and  allows  c  arrer  1 1  on*  " 

24  'or  nod  i  i  icat  i  on*  «o  data  copied*: 

*  lofttumt  the  overages  of  the  data  the  Monitor  Labs*: 

"li  cantatas  the  final  printout  values": 

'F  roniamt  entered  nanthill).,  day<I2i»;  juiiar.  day  1 1  31 , 1  41 )  *  ; 

.  f  tenporary  storage  for  LHUIU'il,U»|i  and  Ul  1 2  I  ( l  7  1  ,  i  81  >  "  ; 

•H  -  averaqmq  p*riodl9l;  b  t  ve  o«r  1 i  0  1  ,  parity  er  r  at  f  1 1 1  *  : 

Jl-  ”  tenp  'angetl2)>  El  1J  l**nnp  l  mg  rate  for  Knullenburg" 

JT  C  contains  th«  no.  of  day*  in  each  north;  tenp  day(l3)": 

.1.1  “u*  contain*  the  none*  of  earn  itonth*: 

Jo  a  contain*  the  line  nunber  For  chaining  subprograms’; 

.Vi;  ~U  contains  the  converted  analog  data*. 

Jo  •  '*  contains  the  averaged  digital  data*: 

JV.  *  In  1 1  ia  1 1  *  mg  data  follows" 

Jii  dm  A I  Q  :  19,3)  ,  F  C  131  .Dili)  ,  Cl  I  l.'.JJ 

JV;  din  UlO  lVl  ,T*l49bi ,Ul 0 :30 1 ,Pi  Ji ,*l  10,2| 

4u.  din  FS{'/1,IttlJ(il,isie) 

4i:  "•)!>*,  "*>F4 

4?:  drive  l,  open  "Mr.  1  BAT  *  ,  tSOO 

Hd:  dr  .  ve  6, file*  DAK  ,  I  iD£f  ,C«i  OAP  ,h£FBAT  ;sread  1  ,G4  ,GI  «) ;  sr  ead  2,Tt 
14:  asqn  "flETDAT  * ,  V ,  l ,  1 
45;  on  end  4,"LNB" 

46.  “MAIN* : sr rad  4  ,  Dt *  I ,1 t • 1 ,K t • 1 ,UI *  1 

*7:  tor  1*1  to  iddjsread  4,rl;n««t  t;srcQd  4,K* 

4ft.  For  1»10‘>  to  21fa,Hrean  4,rl;n**t  l ; tread  4,F* 

49  rjsb  -CHANGE  ’ 

56  •  f  id  0  >pr  t  Dl  26  1 

til:  sprt  9,0l«] ,El*t ,Kl«l ,Ul«) 

C.C  for  1*1  to  I68;*prt  9,rl;ne>t  Ijsprt  9,Fs 
W  For  1*1  ilv  to  216, sprt  9,rl;neit  l;sprt  9,r* 

’.*♦  gto  "MAIN" 

S*»  *£ND*:dSp  'BONE"  ;  end 

57  “CHANGE": 

58:  "Enter  expressions  beloe,  to  nodify  data": 
t»V  i  £>1201  »le«>0l20  J 

6(i  ;  if  Bl  ?G  1^7*05061930  ;77G5Gll93G)b£3Gl 
all  r«t 

Cl  Slit,! 


OK; 

2  J : 
JJi 
24  : 
25: 
26: 


iu 

Jl 

J2 

3J 

34 

.15 

36 

\7 

30 

39 

43 
4  i 
42 
4.1 

44 

48 

46 

47 
411 

49 
5l> 

51 

52 

53 

54 

55 
5f. 
57 
SB: 
5V 
60  : 
6l  : 


64 : 

65 

66 

67 

68 

69 

70 

7 1 

72 

73 

74 

7o 

77 

78 
7V 
iiJ 
51 
U2 
8J 
84 
05: 
On 
»/ 
bH: 
89  ; 
Vll  : 
VI  : 
92: 
9V 
94  : 

75 

96 

97 


'HEANL  '■  : 

“This  proijran  reads  raw  and  calculated  aata  previously  recorded’, 
"on  disc  and  computes  nt  mN  and  GIaNDAKB  OtV 1AT  ION"  : 

'Values  can  be  variables  or  e  »pr  essi  oris "  : 

"D  contains  the  Final  printout  values”: 

*if.  contains  entered  nonthtli)/,  day<l3.1)}  juliari  nay  i  I  3  1  ,  i  4 1  >  "  : 

tenporury  storage  for  U  r  1 1  1  i  (  5  ] ,  I  6  l  >  and  Ut 12  1 1 • 7 1 , 1 U 1 / ' : 

'•  averaging  perjodtW;  Eu  vesor  i  It) )  >  Parity  errortlll": 

"  tet.p  rongetl?!,  £  l  13  l»sonp  ling  rate  for  Knu  l  lenburg* . 

“li  contains  the  averaged  digital  data"; 

"b  contains  the  converted  analog  data": 

"initializing  data  Follows": 

din  D I  0  ;  3  0 1 ,  E  I  1 3 1  ,  M  IQ  ,2)  ,UI  0  :  1 9  1  ,C(  1 3  J ,  P  f  5  i 

din  As 1151) 8*120 J ,L*t id  1 ,f *17 ) , Usl 12,3 1 ,nti 15 1 ,8* l IS l 

” PRINT eft” : 70  0  IP 

r.fg  1,2 

'  N0N.r“>8F.  )C*lF* 

Files  BATE ,TIBET ,CN  OAP  ,HCTDAT  j  sread  l.M-.Gl*) 

“A6K  "  :  rread  4,l>ent  "tH  tER  Bt  GIN  INC  RUN  NbrtbtR  . 
if  figljgto  "MAIN" 

tnt  "tNllK  ENDING  RUN  NUhBLft  P  I  J  1 

ent  “f.XPF.KlHENI  BATl  ?  “  ,  As  ; c ap  ( AV  U Av 

tnt  "tNltR  £XPR£6B1GN  (RI.RIh  Kl  ,eici .  .  .  *  ,  Bs  jtap  iltuilil 

•  nt  "UN1T5:  "  ,Ct;cap  ir.tnC.V 

ent  'CNlcR  DR  CHANGE  EXPRt.&S  l  »3N  ?  "  ,  F  s;  c  op  iF  *  )  IF  * 
if  Fsl  1  , 1  )*=*Y‘  ;qto  «  3 
un  end  4  ,  "CND* 
qto  “hnlN" 

dsp  "InTEk  EXPl  BctUy  Th.  N  iccnt  4ti)"istp 
"Add  UH  to  all  page  3  variable*"! 

*£XPlH:ret  rS/ro 


“MAIN* -.asp  "FINVINi.  BEGIN INU  RUN  NUnBtTK  " 

"This  routine  finds  begimng  data  run"; 
cf  q  1 

ell  '  RF.nDAT  A* 

if  Di  20]  >B(  i  1  Jdsp  "BcGlNlNG  RUN  NUflBfcR  NOT  FOUND wa  1 1  StOl-isFq  1 

if  tlqljgto  "AUK  ‘ 

if  DI  20  l*abs(P(  11  >  iqto  'h*W*r“ 

c  1 1  'TITLE' 

01A)D)N 
"neon" . 

"Ccnpute  nean  and  standard  deviation*, 
on  end  4,  "END" 

' Exp l *  )X 

Fid  G;0sp  "UWUUNC  RUN*  ",Dl20J 

Nti>N;A:X)A,DtX'?)D 

c]  1  'list' 

til  ' Rl ADA  1  A ' 

if  Em  26  )  >T  I  2  I  ;q  to  “f  ND  " 

gto  6 

"RFhVhIA" . 

"This  sub  routine  reads  data  (run  disi" 
sread  4,DI *  I ,k  l*  I  ,n l *\ ,UI *  i 

For  I-l  to  IGti.sreao  4,M  ;n«>i  I.sreno  w,f* 
for  l  =  li»V  to  216 srena  4,r|j«e<t  l.srean  h,F* 
ret 

TNU”: 

"N’JUjeiH  DhIa  to  RuN<  "  ,F»  j<  apti  s  i  IT* 

if  UI1,U«  ’N"  ;  qt  o  «4 

dsp  * jNaER T  Nt  x  1  DlCC  ";stp 

asqn  *ftC  i  i)Al  * ,  4  ,r  r«OQ  4,\ 

c 1  I  'RtADATA'  ^qto  "nvnn’ 

wtb  P,t? 

tisp  "VONi.  "  ;emi 


9«1. 
V9  . 
1Ui>  ; 
I  J  l  : 
16.' 
l.l.l: 
It  4 
i  uc. 


“  T  l  f  I.  F.  "  : 

B*)IU(  J  ,21.  I  }r.*>C4i  1  ,  l  6  1 

Fht  1,18»."T.  Ft.  A  62.  NR  l 
t'd«  t  ,t  1  «  ,  I  *PRl  Ui> •  UN«  " 
Fnt  1  ,  l »  >  ,  "ftrl.INlNc  Rijn* 
tnt  l  ,  J  *  ,  *1  NlllW.  RUN*  »’ 
fnt  l,l;>  ,"PUN»",7.  , -N.il" 


CUV. 


J?u  5M  *  ,  *  ;  wr  t  r 
,  “IINIT5*  *  r  I  1)  ,  wr  t 
0 . 1  ;wr  t  pt . I  ,Pi  1  l 
2/  ;wr  t  .  *  .  \  ,Pi  » 

2"  ,  *W.,i/W.V  ,’■» 


<  l  ;wr  i  I'  .. 

f  *  •  I  ,l>*  <  * 

,  "NEnm  “  1 


} 


P  t  l 


* 


l  J  /  : 
It.H  . 

109  : 

110  : 
til: 


It*. 

It.. 

116 


"list". 

M/N IN ,\t  D/N  n  2  >  )b 
fnt  l,J»,flt.G,5Fl(i. 
wr  t  p  >  .  t  .  D I  ?  t)  I  ,  r  S ,  r- :» 
ret 


1  Jll  : 
l.  I 
l  j* 


620 


'  !nt«  prtiijrj*  rdioi.  raw  anJ  calculated  data  previously  recorded" 
"un  ai  si  ,  dues  spei  (tied  c  odpu  laimnc  «««*: 

‘prints  out  specj  tied  values*.’ 

'0  contains  the  f m.’l  printout  values": 

",  t  antaina  entered  loaaiit  i 1  i  1 » ,  aayvl.il>}  julian  day  i 1 3 1 , 14 1  /  "  : 
tenpurary  storage  tor  ill  1  >  1  v  1 5  J ,  C  6 1  >  and  Ui  lii  1 t 1 7  J  ,  10  J  i  ”  : 
aver  aiji'.q  per  tutll  9  i }  1>i  yccor  1 1 3  )  }  Parity  err  or  I \l  1  *  » 
tnup  r-ar.ge I  l.-*  I ,  L'l  13l»sutv*l  inQ  rate  for  Knui  lenourg" 

”K  niniaim  trie  averaged  digital  data": 

•  l»  i  ontmns  the  loi’.verted  analog  data": 

"  lit  1 1  n  1 1 1  mg  data  i  allows". 

•tin  K  I. :  St  1 ,1  l  1 3 ]  ,K  I  to  ,.>1  ,II|  u  ;  iVl  ,GI  131.P  f«U 
dm  m»I  V-j  1 ,1  *' 7  J  I 

•  PRlr.fi  h‘*  .  /our 
ct  g  »,i.* 

lues  Lhfi  ..TIM  r.i.w  OW.rti  fl/AT;sread  l.f.t, lU*l 
«;.«( ■  :  rrci'l  o,t;eni  -fit  ICR  fcff.IhlNG  Run  NunljiR  ,.,“,flll 

it  t  >C|1  II'  “fin  I  f." 

etit  '.  |#  1 1  ;<  HU Ihl.  ItUN  hunt. I  H  :  .  .  .  *  ,f*  [  J  1 

ent  “f  Kt'Ct- Ini'fi  l  fniTF  "  (hv  •  <ip<A*>  JA> 


"I  1  stir...  MCiNIhi.  RUN  Nkldl-r.'R  “ 
r.  i  >.  r  i.n  mf  finds  beaming  data  run'': 

i  nu«l.r 

Lm.  i  i  i-i  1 1  . asp  v.  I'.lMur,  Run  NiJNPcLR  fior  FCIlInI."  ;uaiT  'iOGOjsfg  i 

»' ig»  .g*»  " 


ill  Rini>..lH’ 

it  p  l  u  I  /  P  I  r  1  }  Q  t  U  "C  NU" 

gto  "compute" 

’  Rl  mOmT  4  "  i 

"injs  son  routine  reads  data  frto  disc": 
st  ead  4 ,  f>  t  *  I , C  l  *  1 ,  k  l  *  > , Ol  *  I 

Vor  1*1  to  lOOjsreart  4,rl;ne*t  l;sread  o,F4 
for  l  =  io7  to  .*tt.}sr«nd  l,rl  jrwn  I;sre<id  4,F* 
ret 

•rND"  : 

"N“)r*;ent  "NORf  UmTh  fl>  Run:  “  ,F  4  ,rap  if\  /  )f  * 
it  Fsll,li*"N";qti  >6 
lisp  “fhoiNf  Nr.  At  Kill. '  ";stp 
■iMjti  “ftlL  I  iMT  ”  ,  4;rrtrad  4,1 
<11  •  RT  nun Trt ' 
or.  end  s  ,  ‘CND  * 
q  to  “<  onpi. te  •' 
win 

it  -p  “Uuhi  "  ,  end 


.)>  -sf  l  ,  Itl.  ,  "  I  .  P.  mSv.  NRl  filfc.  4. VO  f.Nl  ,  t  ;  wr  t  l>  ♦ 
7.1:  rut  l  ,  1  l  .  ,  “Lk  U  INIM.  Run*  •  1 1  .1,1,  ur  t  P».  1,1*111 

i  1  :  In  t  1  , •  ,  'f  NlflNC  RlIN#  .tt  I  .(.,?/  ,hM  P  <  .  1  ,  P  I  I 


■#4:  "neon i ny  *  . 

9‘,  t  fit  t  ,9»  ,  *M»N#*,U»  ,  *t«'lK.Al  ",4«  ,  "Di»?frAl  ",i  ;ior  *  Pf.t 
Vn.  flit  i  ,4i ,  -eU.t  r.ML  ",<♦(,  "uSlt  C"  ,G< ,  "Wfi.'tr.",/ >wrt  P «.  1 


10  1:  "list"; 

.oj  lot  | ,  f  1 1  ,  0  ,  r»l  1  1 .4 

l-n.  nrt  !>•  >  ,l>i;MI  r7t,r74,r  /  t,r 


"Ff./ll*  .  r  es.lv*  Tifthi  f.T  "  ;  .top  "!i4olST  Rf  :'.A9if  D"  jtml 


Oii 0  .  "TRIP 
i?l.  “This 


rfil.PT  I  3  10  HC.  I  "  t 

This  program  creates  l.scarpnen  t  correct  ion  table 
•ino  stores  un  disc  ”  : 

Uisr  Must  have  file  vESCT)  open  to  II'  records” 


«iti  :  *.stjn  "I  SI  1  ,  1 

.iV  :  prt  “  CijNnF*Nt#j"  ;  spi  ;prt  "  1  *i.Nrc.R  ’  ;pr  t  ".'*L1!> 
prt  1  "  -,ur  t  "•»*FND";spc  3 

ll  e  n  t  V»nt  “fcNTtR  COnnCiNb  :  *  ,  m 

1.’ .  if  »t-l  }i)sh  enter  ' 

tv  if  Ft*.? jg-'.h  “list" 

IS  > ♦  n»3;g*b  'st  ure  " 

>'  it  M-4.gst  'edit' 

lu  if  M*  t  o  end  ■ 


O.''.  ior  l>“t  to  13 
asp  -p(iw  'inn 
os.  »nt  1  ,  ti 
4'.:  tnriNJ.l 
Of,  n»«t  t 


>i.  ent  "INI1,  i.  rpim  t>IS»  0»  Ml  «0P  t  l-.AI 
:  if  r  ap  (441 » ,  1  I  >*"«“  ;gt  o  *3 
•i.3  :  r read  1,1 

r>«  :  sreact  1  ,  t  1  •  I 

s*, :  fftt  1  ,S/ ,,Vi  ,  “i  RCARPftf  NT  TNI.  I  (CSIT)-,.#.  t  P« 
•n.  ».4t  *  ,,#U.  ,  "tit  H,|tl  IN  rti  .HKD  (39.  .!7in  .  >  '  ,ur  t 
fnt  1,*  MST  "  ,  is »  ,  "W  INO  OlRmiON  <Deg  lruei 
'»« :  fnt  1,“  <rt>  .’4.i  7  J  ^hS  .3  A3  3  IS 

r.V:  fnt  1."  34r.  3M,  t r,  .30  oS*,/,7C’  ',urt 

<.0:  for  rt-1  to  •■’S 
M:  fftt  l,(3.(,?r,i}vrt  P«  l,ft 
h.’:  fat  X, 

t>  3  i  for  D*1  to  1 3 ;  wr  t  P*  1  ,C 1 N  ,M  .no « t  V 

t>4  ;  v.r  t  P 

6S:  ne  *  t  M 

no .  wth  P  ,  1 2 

t»7 :  rot 

*0. 

67  :  "el  or*" 

7u  :  tread  1  ,  i 
7  I  :  spr 1  1  ,F I  1 1 
.  r  *  1 

7.5 

>4  “edit-: 

•/'j  .  ent  "run  1  Ms  f  fRON  fttNORT  (to  1.1  St  ’’.At 
/  h  »  f  <  ap  1 4  » I  1  , 1  I  )  »  ’  N  '  .  t)  t  o  *3 
7/  :  rreun  t  ,  t 
7a .  sr  end  i , C 1  *  I 

7v  :  ent  “ROM  •:  “,h|#nt  “Ctl.  »»N  •  “,t> 

Oil:  f«d  i’.dsp  *WAi  lif«"4str  1 1  IN  ,01  )4“  Nt  to*  * 
t»l  :  ent  *",[  1N.H 

14.*  ent  i  ORRI  Cl  ltIN.i  tt  or  N»V.A* 

U3  *f  i  ap  t  4*1  »  .  1  I  »•  *N*  :dt  •  *.’ 

04  gto  r. 

HS  ret 
on 

t)7 .  “end"  dsp  “fNl»*,eniJ 
1.0 

f. i .  FNfO*  r«*av*  'CSl.Pt*  ,d«p  *1  Sift  Rf  &AV.  l>’* 


0  ;;  1  <■'  •• 

c-  ■  "  flits  |»  iiijrin  iiatu  f  ••  on  table  tSCl  and  plots  I.  sc  arpnen  t  “  i 

leiylit  tersus  iMsioi.ti1  on  2  «  nun.  graph": 

.1.  for  *■  '  • 'iA  FM  01  lii»": 

J*». 

2«.  “noi«-  l  rnsiM  i<lui ter  then  i.ove  X  I  tnii  ♦  4  -  1/16  in.": 
iIn»-  it  pen  wi'h  »  J  neeflU": 


.*V  :  (In  F  >t  V ■  .  ,1/tua  I  ,  It  ■  U  I  ,H*l  lb  •  ,<.♦!  l2,/.i  ,h*I2G  1  ,BH  J?«»  1  ,C»*  30  I  ,C*l  l  1 

3d  :  an*  F>  i  » »  i , r.  1  7s ,  \  1  l , i* 1 1 3 J 

Si  :  :v-j  1 1>|  l  I  ;.-4G  iGi  .'1  ;..  V>»I>«3J  ;7/l-  » l>  1  4  1  ;7fi5)W 51 ; 30  G  )t>f  61  ;3lS5DI7J  ;33G)G(8J 

3.* :  34S  >01.  V  |  ,  i  ;  .4.1  .!>(  Ut  J  ;  45  >l>»  131 

3. J:  rfg  j  •*,*>,  6 

,\4  :  “Ni’Jht  “  >Ai  Jhl  >1*4  I  ti 

3*>:  file?,  fill 

jo.  irend  ,.i;*,read 

3V  :  ent  "hXF'l  R  IhfftT  DhTI  V*  ,C» ;  Lap  It*  >  >C* 

3.1;  vii  t  ’.Hlw  1  hX  lb  IlnllS  <  nlNinOrt/ .  .  .  *  ,P  I  S 1  ;P  (  J  1  )H  1 27 1 

7.V:  en  t  "CHH-K  »  AMS  t  IfllT  (fb.Xl  *1UN)  .  .  .  "  ,P  I  4  I  ;P  I  4  J  >P  ■  28  J 

4j:  eat  "TiC  nAKX  IV  axis)  ifiAJnN  )..■*,  t’  l*»  1 
41s  «ni  “lit  fiHPk  (  INTfKhFDlATC.)  :  ",Pfl81 

4. "*:  ent  “111  nAftK  (nlNi.R/:  “,Pll9J 

4.*:  ent  "VAP  1  h  Pi.  F  NAfU.  (PI ,WSB,e tr ) . . . " ,A» 

44.  ent  "ONI  IS  it  axti*...- /  Hi 

4*  :  *nf  "FNfnr  *  AXIS  t  JftIT  <«1  NFAOil)  .  .  .  -  ,  Pf7  i  ;P  I  7  IJP  i  79  1 

m,.  eat  "t  Nib  ft  x  hXiS  lirtif  (nAXinijrt  > , .  ,  *  ,P  1  0) ;  P 1 8  IIP  1 301 

*»/:  ent  *Tt‘.  pihPX  v  A  axis)  <  MAJOR  )  .  .  .  "  ,P  l  9  1 
4  it :  ent  "111.  n«HK  i  INI  t  MHfcDlA  1 £ )  :  “,Pli!i)l 
49:  ent  -Fir  hhPx  (MNiii.:):  “,Pl2iJ 
••M.  ent  ”  VAR  I  *bl  F  iWIF  <RI,W5U,*tC/.  .  . 

M  :  ent  “DMi!.  \x  a<c»s)...“,t> 

"ijij.-j  in  “  t  "  T  t  **l  lii  Pt  01  Hint  or  point/.  .  .  " ,  I  * ;  r  tip  <  F  * )  JF  * 

',1:  .1  I  *1  I  j  i  l4"L"  ;t  I  Q  4;qtu  *4 

v.4  <.{,)  4 ,  #n  i  u;A*At:U*  (off  PQtNl  :  ",f* 

,*'.:  •  e  n  i;usp  "CHAPAf.ItR  STZ>  *  "Astr  i  S>*“  :  ' 

■ih  ent  “WING  GIPiCT (On  :*/ 1* 

"Z.  i  nr  4  i  tn  i3;ii  t)l  W  l*r  il  >m*  x  I  U 
l.i.  :  .f  UM  i;.;tn  J 
t.l  g  T  o  "ill" 

67  "fn/ii"  re-,nve  “t  i»t  *’i  "F  St.PI  f  resavnt";srp 

6  J 


/i  ■ 


i'u 


'  1  I  I  '  .  i  •  .  1 1)  1  ;  (j  t  u  "(»«n  " 

.i  r  i  3  I  <  u  ana  Hl4J  >Q;qio  *3 

•  P  i  4  »  Pf  .ti  i  /  iiililrbit'l  31  1  ?dti  (•  )P  I  1 1  I  ;Pl  4  1 1  l^tUrOft  t.”1 1 

Qtl> 

..»b  i*Pl  3  i  *tabslP!4l )  i/UOlrliiP  i  31  lJil*rC  ipi  11  1  ;F  l  4  I  ♦  l.'-ilir  C.  n*  I  t.?  I 

i  i  i‘l/l«  i  ind  M.ll/OjqtU  *3 

iP  I  if  *  Pi  /  1  >/j6l.  .r6>Pl  /  J  ti»rfi  1P1 13I;P1B  H  birOPl  14  I 

•jin 

lahstPI  v  » *  ■•»(>«*<  PI  M  I » )/lii(i  IrGjfl  7J-0*rli  >H  1 1 3)  ;P I O  I  *  i.*r  li  )P  I  1 4  i 
«.r  i  /'l  i  1 1  ,:•!  141 ,1*1  u  1 ,1*1  IS  1 

II- v  I  I’lOirtP  I  inirb  TO  nr-ix  POP  Hl  hDINo"  ;stp 
11/  .Mill  ,1'd^l  ;i  sir  i,.?.S 
i  nt  l>  ,  i  I1  i  t  4t.  ,  l 

in  i  "I.  l'<  hNi.  NKl  I  01/i'  43.?G  MlPlil  r/0.iP  fiNI 

Mr  r  l  i  i  •  .  t*  1  )  i  i  c  p  1 1  /, -2 

.hi  "  »  ».» IV.  illNITS-  ",HF 

..t  »,iin  ",  i  Irti l  rt.N  =",Pl;7l,"  HhX . ‘ " ,p l ?0  I , “ ) " 

■  nl  "  x  “,Db,"  i  ON  I  Ti»»  ".Ti 

•  til  i  mil  AIN.  -  " .rl.tl,  M  nAX.  *",P(J.M,  ’>M 
It'  l‘>  IO  .KU.'t.rpll  G  ,  '  3 

"1»P*  iPGlND  ll.ta  ISllOP  >  "  i|lt  VP 


V(.  n«p  'll  tidriCP  I  Ok  SmaI'H  incW  l)";stf 
m/\  isi>  "  i.-M  Am  I NC  nXi*»" 

I  I*  I*  I  H  1  ,l  •  4  I  ,  i  I  Plli  I  ,fl  .4  I  ;p  1 1  P  I  V  ■  ,  M  3  1 
-4  .IT  >'  I  I  ,  I'  i  4  I  ;  p  )  I  l*t  .11  ,pt  4  »  , -t 


142; 
143  , 
144: 
14'.  : 
146  : 
14/ 

14N. 


»bU 

1S1 

1  S3 


lS9; 
101.  : 
161 
1  LS. 
163: 
164 
la's 
1  bit : 
167 
160 

169 

170 

171 


173: 

1?4 

lVb 
1/6 : 
1  7  /  \ 


lit  J 
)f;t . 

Ut2 


1  b4 
if..: 
Ido 

1  OH: 
lit? 
191. 

1  r/l 


if  l-r  dtlQ ; I )r  U ; g  t  o  t 
Dliif  1  lq6;  -I  >i. 

C  1 1  '  l  oq  ' 

cs*z  .6,3,1.91 24 1 

i  P  I*rJ;r»i  j  3.2,2,i  f  i»  I  24  1 

i f  1 =Sr  G ) C * 1  *  t.9,2,i , PI  241 

)  rr  l  ,Pi^S);cpl  t  -  ..1,0}  lb  I  "  i  " 

next  1 

if  f lQ6;gt o 

sty  6;ahs<Pr?91))t'l261;qto  -11 
if  Pl.?'sl-l'l4J;tfq  n  ;  ()  t  o  t  2 

P  I  4  J  )P  I  2S )  ;  1 8G  )P  1 24  )  ,P|3G  1  )Pl.'6J  ,cty  6;yio  1 .» 
ret 

"  1 1  c  t  “  : 

f  *11  d  ;  Oey 

if  flq2;qto  +11 

27J IP l 24 1 ;P l 7 1 1PI2S) 

for  I =P I  3 1  to  P I  4 1  by  PI  19 J 

if  prnd  l  .'rr  <  1/P  t  S  I  /  ,  S  /  =  d;csil  <?.*», 2,1, HI  ?4};gto  «3 
if  prndifrcd/PI  lhi  ) , -0>*G  ;r  sil  1 .2,2,  t  ,PI24I  iqt  u  *2 
tsiz  .0,2,1,91241 
1  tr  PIL*»1 , 1  ;cpl  t  -  .  3,  b ;  lbl  "1" 
next  I 

if  PI2V1-PLB1 ;gto  *2 
P  Iti  1  )P12*»1  ;90  IP  I  24  J  ;q  t  o  7 
re  t 

2/0 )P I  241 ;PE71)Pl?SJ }P120I )H l 26  I 
P 12/ 1 )r  J ; if  Pt^71<«0;.ol)rU 
for  I=r(.  to  PI 26]  by  ro 
if  i&r 0*10 ; I )r 0 ;gt d  i 
I>L;if  i IgA;- 1 )L 
c  1 1  'log 

rsiz  .S, 2,1, PI 241 
if  I  =  r0;csiz  2. S, 2,1, PI  24] 
if  I »5r G ;c*i z  i . 2 ,2 , l , p 1 24 J 
1  tr  P  12‘d  I , L. ;Cp  1 1  .  3 , 0  ;  1 1>  1  "  I  " 

next  I 

if  f ) g 6 ; g  t  o  *2 

sfg  6  ,abs<PI  27i  /  JPI  ,.’6  i  ;  g  t  o  11 
if  Hl2S|epIB»;cf()  6 ;  g  t  o  «2 

PIHl)Pl.'t»);9G)Pr  24  )  ;  p  I  20  I  )  P 1 1:’6  i  }  c  f  g  6 ;  I)  t  o  1.3 
ret 

“ne  x  t  "  ;  sf  y  J 
pen 

ent  -rifil  hOWfc  GAIA  (yei,  nn)'/',r* 
pen 

if  rap (Hi I l,ll/a"N"}gto  "F NG" 
gto  “again" 


193: 

42-.H54 


Vti  •|,m'  .MJ.  "filAAi.t  ISA  I...  A  l  .JNMN.lt  ".Nip 

I  ill  p  1  i*  ‘ 


I  ..1  i.  .it-|  "l‘l.  Il  F  I  IN-." 


>  ;i ,i  i  l.|  4,  Mr  1  ,  (  ;i  pi  I  .A.  .3;  lbl  F.»,qto  ♦ 

1 1 .  pl*  x  ,  i 


»  F  (  |  • 1  .A  I  /«1 rt  .  X l  I t 


f  I.. leg 

.1  ♦  1  q  I  .  i*  t ..  M. 

.1 )(’  i .  4  |  .  H  i  3 1  )»’  I  •'  >  ‘ 

.or  1  PI-  I  • ..  PU.  I  Ay  PI  .‘t  1 

.I  |  ■  »•  n  .1  *  1 1  i  i  |  /  p  |  i  I  i  ,  •)  /  °  .1  ;  r  i  /  3  •  7  ,  • ' .  1 

.1  t.r  n-t<  i  r,  i  ,  siM  t  j  ,  S  »  - 1.  ,  i  •.  i  »  I  .9,7, 

.  si  /  ,l,.’l.'-4l 

Mr  I  r'  i  .  .  J  .»  |»i  t  !  ,  1.  ,  I  h  |  "  i 

•'  . .  !..,»« 

:'l  4  1  IS*  I  .  |  ,  IH.I  )P  i  24  |  ;g  t  n  7 

I.  .1*1 .4  l,|-<  1 1  Ipi  ,  .  I  ,l'|  3G1  IP  f  .•/»  I 
PI.  .1)1  I  ,  i  f  PI  .-V  l<  *  I  ,  (It  )r0 
inf  I*.  ..  To  PI7AI  by  r « 


,1'  I  24)  ;  qt  o 
»  , P  I  .’4  1  ;q  «  a 


622 


QaO;  “MSAFp  (  3-  l?-hl» )  *  ; 

w  an 

2?i  *  Th  *  s  program  computes  Wind  Speed  Amplification  r  u.  tor  IW^A/-/"; 

23:  "with  sp^nfud  titrorpntnt  Ratio  (vchl:  and  plots  tn-itii  vc. .  nEh"  ; 

24:  "Seal#  can  be  (Log  or  l*n».  Plots  can  bo  lime  or  point/*; 

SSf  “Values  mat  exceed  limits  ur*  not  pluMed", 

26:  "Positive  or  Negative  values  can  o«  plotted  on  loy  scale.' 

27:  “Values  less  than  .ul  are  set  =  .01  fur  loq  scale”: 

2d;  “for  Hi*  V225A  PLOIltD*: 

29  i 

3u .  din  P I 3i J 

3l :  din  f  *171  ,I»(2U  ,Vsl  id]  ,H»t 16  I  ,G*I  J2,3i  ,h*126  1  ,bti  ,*(  l,C*l  3o  1 ,1.41  SI 
32:  rfq  1  ,2, J,*t,S,6 
33:  “WON*  “)**./«*  I**)  Ti 

34:  ent  ‘bAptRinENT  Vrtlf  7  ",t.*;cap(l.»UC» 

3b:  «nt  “ENTER  Y  AXIS  llblTS  (ItlHinOM)  .  .  .  "  ,)'  i  .i  i  ;P  l  3  J  >»•  |  ,'7  I 

3o ;  fnt  “tNn.R  Y  nXlSUbil  (nrtXlnl.il/  .  .  .  "  ,f  1 4 1  ,»*  l  4  1  >P , .  it  l 

3/:  <nt  “V  Axis  ilog  or  lm>  ?  . .  .  "  ,f  ♦jcaplf  s/ if* 

Id:  if  i»**uit,isfg  2;qt«  14 

3V:  ent  “lie  nrtPfc  ( Y  a»m>  (HAJIjk  >...", Pi  Si 

4;l;  ent  "TiC  n*RK  t  INltKhf  IKATEl :  ",1'liijl 

41:  en*  *IIC  tiHftl  (HINUei.  ”,PI  lVI 

42:  ent  "VmRIhI.lC  HrtrtF  i.tl , USB. etc  > .  .  •  "  ,rt* 

4/- :  ent  (Y  ax  1* f . . . “ ,Ht 

44;  ent  "tWIfcil  X  MAlei  l  mu  (rtlNlMlirtl  .  ,.“,PI/lji*l7l  lr*  i  2v ) 

4*.:  ent  “ENIt«  X  AXIS  I.1HU  (HAXlfiUo)  .  ,  .  “,l'it;J}PIB  1  >  r'  1  .06  J 

46:  ent  “X  hXIS  (loq  or  lm/  7 .  .  .  “,ft;cap if  >/ Jt  » 

4'/:  jf  f  “Uli.*  j  «if  q  3  ,g  t  g  >4 
4.1 :  ent  “Tic  nuRK  <X  a<iS)  (nrtJl.W  /  •  •  .  "  ,P  l  7 1 
4V;  fitr  “II(.  rtrtSX  UMtfc'/ic&iAFE)  :  “,PlS6  I 
'nil:  ent  “lit;  p*RX  (XlhliKi  ; 

*•  1 :  ent  “VAKlAlA-E  NArtr  ik  I  ,H3b  ,e  tc  [<» 

•i2;  ent  “UNI  ili  tX  axis/...",t* 

5.1;  ent  "T  Tp|.  Ur  PLOI  1  t  me  or  point  )  .  ,  ,  ",i  t.ioptFf .  It  1 

54;  .f  Hm,ll«“l’;iJtO  *V 

Sf.i  ent  “kNIri#  CHAR  AC  UR  FOX  POlNl:  ",Cs 

j6:  ent  "LHrtX  •  Silk  :  ','i 

•>■/ :  ent  APIA  1  !-*/-%•>  ,  ;*-a<6/:  ”,ri» 

5H :  if  r  d  *  1  ;  q  t  o  *3 
5V:  if  r0*2jslq  S;qto  4 2 
.0 ;  g  to  -  3 
t.i.  "N")f* 
o.*;  ent  -(«FHt.m*,R 

ent  "INUR  OR  CrtANi.k  EXPRESSION  .  .  .  “  ,f  SjtaplF*  »  li  S 
64;  if  1Sll(ll-'r",qto  *2 
r‘.:  g  to  *T  T  I  - 

at»;  dsp  "INTER  EXP  1  6  2  bCLCM  fUi-H  »«ont  SS/'.stp 
6/:  "ExPl  is  X  axis,  r  *P2  is  <  axis”: 

611: 

6V ; 

7ti:  "CXPl "  ;  re  1  *R-»hF' 

n  : 

72:  “EXP?" : r  e  t  N 
73: 

74  : 

7b; 

76: 

t’t :  g  1 0  Tl  1  • 

/b;  “ENZU* : re#ave  *USAH”*jdsp  "WCA4  P  resai-ed  *  ;*tp 
77:  fcnd  ^f  rtam  Proqran 

nt  : 

bl  : 

UJ  ; 

«3:  -ITT-: 

H4.  if  f  lq2  jri  3 1  )L  ;c  1 1  *  1  oq  *  ,1  it'  1  -M  iPI  41  It  jt  1 1  •  1  oi|  • ,%  /fl  4  . 

US:  if  • iq3:Pl 7l)L;cl 1  '  l  oq  '  ;L >P I  7  I  ,P l 8 | H  , i  1 1  *  1 nq  •  ;i  ifld  I 

He. 

d/: 

till:  if  Pi31\t<  and  Pl4)/i>:qto  *3 

oV:  <Pl4Jr  l  31  )/lJ0)ra;Pl  Htudril  >1*1 11  1  ,P14  1  »n*r  J  )Pl  lei 
V  0  ;  q  t  0  4 »’ 

Vi .  t  abs< P i  31  /  4flb4ipl4i  /  1/ibbirO  }PI31  •  lvtrl.  iPl  1 1 1  ;PI4  1  »«*r  (>  1 P 1 1 I 
72;  if  Pl/I<d  and  Plbl>0;q»o  *4 

73:  < P  t  8  I  ■  P  t  7  J  >/  1G(.  Jr  t  ;0’f  71-4  .S*r0  )P(  13>;P(Hi  *4  S*rQ  )p  1  14  I 

74:  if  f  iqb,  »PI81  PI  /  I  »/i  JO)rO;PI7l  32*r  J  >P  ( 1 3 1  ;P  t  HI  ».l.*r  o  H*  1 14  ) 

9b:  q  1 0  *3 

76,  (abs(PI7  1  >  4013  s  (PI  0  I  >  1  / 1  fi  t )  r  6  ;P  (  7  1  -4  .  s*r  i.  IP  I  13  I  ,P  1  tl  1  •  4  .  T«*rf.  >Pi  141 
* t /.  if  figV,;<ab«(P(7l>4ub«(P(8l  >  >/iad  >rd  ;?17 1  3»*4r  J  is*  1  1  3 1 ,1*1  u  I  *  V-*n»  it»l  14  J 
9ii.  sc  1  PI13I  ,PI14l#PCl»  I  ,P  (  i2 1 
VV : 

IOC.  dsp  "BE  1  PLOT  ICR  l  inns  TO  HAX  for  H..Al/lNi;";stp 
1J1:  Itr  PI  1 J  1  ,PL12  I  itSit  1,2.5 
llit':  fxd  b ;  r  p  I  t  46,-1 

163:  lbl  *t,  P^ANC  NRL  CQbf  4326  »UM£T/06r  SNl  ",C4 

164:  ltr  Pi  131  ,PI 121 jtplt  7,-2 

1C'.'  lbl  *  t  AXI  S= "  ,  A*  ,  "  (UNITS*  “,H4 

HI.'.,  fit  l;lbl  ",  lM(t  nf«.  =  Pf«/I,  *  ftAX.  ^  “,P(SU  I ,"/ " 

16/:  lhl  *  A  AXIS-  (UNITS*  “,Y4 

iJb:  lbl  ",  LIMIT  HIM.  «• "  ,p  I»c9  |  ,  ■  nrtX.-“,Pl3J  I,  •/ * 

It./:  dsp  *RF!.r.T  PLOTIfeR  FOK  URAPH“iStp 
Hi):  dsp  "i/MAWlNC  AXIS" 

111:  for  X*i  to  2 

112:  pit  P(8J ,Pf 4 1 ,  ?  ;  p 1 1  P(8 1 ,P I  3 1 jp 1 1  PI71.PI3I 
113:  pit  Pt/l,P(4l;plt  Ptai,Pl41,-l 
II 4 .-  ae  *  r  M 
H  i:  Cll  '  T 1 CX  ' 

116:  cll  'Tirt* 

117:  dsp  "CHANCE  PFN  »,  THEN  CtlNT  I NUE “  } s tp 
11B 

117:  OlAliOOD)  1  1H;1)X 
12 J .  “plot  *  ! 

121:  fxd  Cjdsp  “PLOT I  INC " 

12,'.-  cii/  .7,1,5,  1 ,0 

1*AI  'CXPl*  JP(1S1  ;  1  f  flg3;PllS)>L;(.ll  *  loq*  ji  )PI  IS  I 
124:  if  Ptlbl>PI«l;A»l)Ajqto  *7 
1  <■* '» 1  if  Pf  15KPI71  jp4t  IP,qt#  *6 

126:  ‘ EXP2  *  Ip  1 161 1 if  f lq2 ;P 1 16  I  >L  j  f 1 1  *  1 oq '  , I  >P I  1 6  I 
12/:  if  P I  16 1 >PI 4 1 >C* 1  HI  i q  t  0  44 
III):  if  PI  16KPI31  jD»i)Diqto  *3 

»<*/:  if  flq4;ltr  P(  1SI  ,11 16  J  jcpl  t  .3, -.3;  ini  M.qto  «.• 

»  H/.  pit  PI»5J,PI1M 
131  : 

132:  if  N»P(73l,qti  “ne * t “ 

111:  f 1 1  '  Nt  M  ' 

Ia4i  qto  “plot* 

|3*»» 

l.ll, :  “NFH“  1 
137. 

I  .'Mi:  re  r 

1.1VI 

146 1  -fN6"; 

14):  pM  *  X  AXIS" 


14,  :  ml  1  ,  I  .*• .  6  ,  "  f' l)  1  N  I  ' ■  '  i  1  N  ■  1 

t4  1;  fnt  )  ,  1 .1 .  J  ,  "  IMHNl  ,vi  .nil'  ,  , 

14  4:  |ir  t  “  1  Axis” 

14',:  ,nt  l,  1. 1.),*’  Pi/iN  ll>  'l  ■  nl  *  *  .*,/ 

)  h,..  in  t  )  ,  1  •  u  ,  "  PtllNIl.l  I"  1  I  ’  .  /  ,1 

»4/;  d'|>  “i  NO  *;pe/,  ;  e/la 

t  4t4  , 

i',.Ji  fin  ii;dey 

,i  f  Ig3;.  iu  ul 
iB.*:  J1PU4  1  ,r  I  31  j|*|  ,**>  I 

fur  I  -  »*  1  *  I  tu  Pi  (I  •  r»v  l*».  1  . 

1  ,4  :  if  jirmiuci  ti/fl'/i»,  >  '>  ,1  '•  1 
1  11  prntti  in  i  1  1  /,  '•/-*;/  . 

1 ' » /  ;  l  if  I  , P  * .  ■  1  ;  r  1  <  i  1  .  3.6  ,  il<  1  I 


1  ■*  I  :  4x0  I,tl«g 

»'-*  :•  *  '  1 «!  4  VI 

1  .  :.  /J  »t* 1  4  I  ;?1  •//  ,P| 

1  i-.s  for  l 1  3  .  to  p,ui  ;-v  f' 1  1'.  1 

’  •  ;  I  <  p-nil  ,  I  1  Pt  •  !.  1  »  ,  '|'*I,  ,1*1 


1  on  :  ne  « t  1 

In-:  I  ,  P  I  2*i  l-elflt  ,qlii  .  . 

IVJ,  Pl.t  I  /;*  i  r.  1  ;  /  1  Ip  l  .-4  J  g  I  O 


l»f:  ,.’7li  *)'  l  .'4  ,  17)  ip*.'  .  1  ,P  1  .N*l  >1'  1 

17  5;  PI.  7i  »r.li  .1  pi.  '/  1  \  ■*.) ;  .  -)\  >»•  j 

1  **  4 .  for  I  *-  to  f-i.-ni  r-v  n. 

>  ,f. ,  ,  f  l»r  J*to  i  1  )r  ■)  ,q«  0  » 

tv*..  1 1L  111  t  iUftj  I*l 

17/ :  r ) 1  log 

l‘.«J:  r-.1t  .  b , ,  1 ,  p  t  ;*4  • 

>V7:  if  |»r<i}(sir  t*  . r. ,  i  ,  1 1 1*  1 1*  4  1 
.-66:  ,f  l-5rl;tiw  1  . . ' , .  ,  l  ,  P  l .?  4  ' 
,*0t  :  Mr  PI.  \.  1 ,1  J.  pH  *1,  l  "I 

26 •  next  i 
2 11  1 ;  if  t  1  q  t. ;  q  t  0  4  ? 

26  4:  sfq  o  ;ah-»,P(. ?7i  I  II  f.'-6l,qto  * 
;*0B;  If  Hl2bi-p|»j|;cfq  <,,g’o  • 

21  «■:  P  |  H  J  1  •’  l  •*  I  >V6)Pl.?4  I  }P(261  h  i, 
..'07:  ret 
2ut: ; 

t-uV  ;  "log': 

1. ‘iU  :  "Find  log  of  nunl/.-r  ,*•  L': 
.MV;  if  Pir-/I>n  and  P  1  .’7  I  r  0 ;  «| »  0  ♦  .) 
'2 1  •  - :  if  abstl  ><  .fil  ;  .fit  U 

.'li,  it  Lilli  *»*•  logiabsu  >>»Liijiu 
1  4  :  it  C 1  *6  ;oeep  ;nsp  "1.00  of  16  1 
•*t'»:  iogv»  'It. 

216:  ret 
-t7: 

21  h .  ■ ne  *  1  " 

2iV;  ent  “nlirl  Data  ?“,*S 
■ .  pen 

« '• '  t  :  if  c  ap  1  y  *  l  1  ,  1  1  >  =  *N"  t  0  "t  NL>“ 
;  ent  "At.  At  iRl  )il  >*■"  ,H 

2. ’  1 .  ifi)  "l  ini.  Jut  <1  me.  1' 

.  s.  if  <  ■!(,'•  tii,ili  *t*’  ;s,q  4 

if  4  t  q  4  i  e  n  t  “1  HAK  I  OR  Pt)lM 
.  .  .  if  I  1 1)  4  ,  en  t  “l  HrtN  .  ild  ", 

1  In 

•  -  qto  "p  j  0  • 

»'.%U  :  "  -  fll.Sv'  1  ll.NS 

"A”  :  I  It  61  1  34V.V  1  1-1  II*;*.  4. 

ret  r  6  4  •'.  i>  •  ’  1.  hr  ft  "4 

,’ii  .  p  ”  :  .  364V  1  .  l.'t  '  1  N.  it  ’  4  2  -  >?n4  ' 

.'  '4  :  ret  r  .1*  1  .  /Ifi  4*1  n."  rt  *  4 
2.V.:  ”|.Ni  H“  :  re  t  inq'N* 

:  ”l»f  hi  '  -rt  t  1  nq  <  W  / 

"UCAf  *  :t  -  t  A  '  4  I-  t  l  Rl  Hi 

2  . 

24U  : 


•  y  1  Hv 
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"Tnis  proqran  ctinputiit  l«r  Wind  Speed  finplidtiofl  fa rtar  <W.iw  / 

“and  print  oiM  list  of  NSAP  for  N£H  vs.  Rk  ht  "  : 

"Initial  iz  inij  data  follows*: 
dm  P  i  »  J  I 

din  A»  I  1 1 ,  F  *  (  7 .1 , f.t I  1 2 , 3 1 
“PR  i  NT K  "  ;b)P 
c  f  q  1,2 

ent  “C  UPrmttCNJ  DATE  1  ",A*.;rtiji<A*)  )A* 

mi  “WH  nifi.  :“,Plll 

#ni  “  Ni  H  nu  *  .  ;  M  , l‘  1  2 1 

KOI  “N2U  '<l«p  !*,PUJ 

e  n  1  “  B  £  H.  win.  :  "  ,  I  4 1 

tint  *R..w  na<.  :",PISI 

tint  “RfcH.  Step  :*,k’IAI 


ill  'Tint' 
ell  ’heading' 

(j>A)b;PI21  )N 
”C  o/»p"te  " ; 

for  R=PI4l  to  PISJ  oy  PCA1 

AH  >A 

'W3Af' )rA 

n*  » t  R 

OJA 


fid  0  ,  dsp  "COnr'lJI  INC 
r.  11 

I  f  N*?f  1  I  i  g  t  «l  "FNb* 
ell  ' At  H ' 
gto  “t onpule* 


dsp  "  lN:>t  k  1  riRSl  &A1A  MSC  ’  ",stp 
'iiqin  ' 

asgn  "hf  I  bAT  "  ,  1 
if  tlq2,Q*b  “*nn* 
rreoo  1 ,  i 
on  end  j,*neit“ 

"loop*:  fin  t ;  dsp  ’‘l-urtPUTINC  RUN  •  “is  t  r  i  bi  20  1  > 
gsb  "a<»ta " 
gsb  "fonp u  t  e  " 
gto  “loop' 

“ne*  t  '•  ; 

ynt  ‘huRf  bATA' “ ,f 4.cop<F*OP * 
if  fHj.,ll  =  "N“;gtu  'done" 
dsp  “lN.~,r-RT  NLxT  blLC>*)Stp 

910  “lOTlD" 

•nnpiMi'  “ : 
cfg  A 

fid  Ojstrtbfeo  J  >)l»V 
d*C6,/J4“  nay  "4b*t8,RJ4";  “\DH  Id, 
if  Pi4G)>.?  or  PI4Gjf-2;sfg  3 
i  or  l-i  to  If 
C 1 1  ' bar ' 

if  flg3;gsb  "trap" 
if  flg4;ijto  til 
VII, 1  Mlibl  1,1  3 
if  Ar^bl 1 ,2 J ;q  to  ti 
Albl 1,21 
G41VK  1,1,121 
if  A<=.vi  1 ,3  3  ;gtu  *A 

A1VI 1,31 
G»)V*[I,»3,24J 
V(1,41*A1V(I,43 
.  bi  I,5i»A'2)Vll ,S1 


“FNb"  ; 

wth  P,l4? 

dsp  "I>ONr";end 

'Till  C"  . 

ini  l,:Gi,“T.  B,  ANi.  NKL  Cilb,  4  '2G  SHI  “,/;wrt  l*».l>wrr  P,A< 
mi  1  ,.l/;wr  t  .•>  .  1 


"heading "  : 

fnt  1,"  NtH",3G*  ,"K!  Hi.*,/,, 
tor  R-PI4I  ti,  P1Y.1  by  PI  6  I 
fnt  t,f/.?,/jwrt  P*.I,R 
•text  R 


fnt  1,80"  “;wrt  P  t  .  1 


l  it?  1 ,  f  5.  y.Jiurt  P*.  i/N<rl)r.-’,r.l,r4,r5,rr.,i  7,rfl,r'/,rU 

ret 

"frt/ll"  :  r  e  snv*  *W.-,AI. M  *  idsp  *W3ftLST  BC  -SAV»  b  •  "  ;«nd 


"A":  t  •  3t»At»  1 ,34V3'i.Niir  >?.  /4/3-I  A ,  684)  '  l  NEW'  3>r0 

ret  r  li».’ .  GiiS?*LMeM'  4 

*l<"  :  .  3G4V  t  .  ilM  'I  N.,H'«2. 2843 'I  3  .  Gt>47  *  L  Ni.  M  '  '  3frG 

re  t  rJM  ‘/t  34  '  L  wfft  *  '  4 
•I  Nr.  H  "  ret  loqtNi 
i Rf  Id.  ":r(t  login  i 
■WSAf*:ret  f  'M 4  'iBfMi.  * 


1  bar "  : 

"Places  variable  value  in  <A>": 
if  b%i  l  ,  i  ,\  l*«p  "  ;Hl val (8*1  I ,2,41 i llAjre  t 
»f  8tH,i  ,  0  =  “8*,£ 1  val  (8*11,2,41  )})A;rec 
if  8»l  J ,  t  ,13**5,,;51  wal(8*l  i  ,2,4H))A;ret 
if  tU|  J  ,  i  ,  l  J*“|t  0  >A;  re  f 

beepjtlsp  "variable  s  cflRQK  •  "  ;«nd 

"trap" : 

if  PH  1 ,  t ,  1  )0"P  “  ;gt»  * 4 
val (8>l 1 ,2,41 >  > I 

if  1  >  =  4»  and  T<=62  or  T  =  l?  or  1  =  38  or  T*89  or  1 '6S  or  T  =  70  pi-  T»r>i;*«q  4 
gto  *3 

•  f  8Kl,i ,  1 1  # ”S • ; «) 1 1-  *? 

sfg  4 


"oatn" : 

sread  1 , b( *  3 , E ( *  3 , w 1  *  1 , U I « 1 

srend  l  ,P  l  *1  ,F*  ,M  •  1  ,F*  ,  S:  4  > 
ret 

"ini t " : 

rread  1,1 

gsb  "data" 

ftd  0;str(D[2al >)b» 

r»*lA,7JA“  nay  *4b4  ( tl  ,9 14*  :  "Abt-  (10,11  I  liM- 
for  w  =  i  to  24  il  j  i  f  H»lN,  1  , 1  14*  ”  }n*  «  t  N 
N  1)n 

for  1*1  to  N 
c l 1  'bar ' 

Albii,;*) 

C.i)b»r  (,l,l?l)bll  1,13,24  3 

tfg  2 
ret 

"done  *  : 

i  or  |  -j)  t  o  N 

b» 1 ,4  l/bl  1  , 1 J )b(  1,41 

\  ibl  1  I  1,0  bl  l  ,4  r?»  >vi  1  ,  .3 

ne  1 1  I 

dsp  "JN.iIkT  Mm  I N  PlSC  *"jstp 

<iv|fi  “?•>  l  DAI  "  ,? 

spi  t  ,-,V*,VI41 

dsp  "umIH  r,Ti)Hl  f>  ON  l>  i  s«C  1  " 

entf 


“inis  progrgn  reads  tigta  on  iti*.i  and  confutes 
-(Mat.,  Mm.,  Mean  a  Std.bevi  for  all  jrarane  ter  s  " 

“Par  ane  ter  nane  file  ( S3  bar  l  and  bar  i  all  I  r  file  SI  far*: 

“Most  be  on  Main  d l s< 

'file  iSrOAfi  mist  N  open  to  of  rrrd*  on  Main  (tin  *: 
dm  b  l  <•  AU  I  ,f  (  13  t  >  I  tr.,2  I  .Oil. .  1VI 

dm  841  t’liil ,  4  )  .VI  2Jrf,SI  ,»)•»  \  O  ,J-  Sl  f\  ,b*!2  id,. '4 1  ,l,it  l2l,(i*l  \4i  I 

«  f  g  \  .  3  >  a  I  g  ? 

"PR IN(f B - . 700  IP 


ent  1  onptite  new  da*1 

if  il'l  ,<|t«  new  da  *  " 
if  A  ;g  t  o  ■ pr  in'" 
gto  3 

"new  dat " 

dm  P>>  48 3  ,ht  l  >18  I  ,:>l  SO  I 
dsp  "lA-lRf  MAIN  MSI.  * 
files  SIVnr 
s read  i , M 


s  :  dm  M4i;'i)J  ,  10  l 

i,  :  files  fiirar  ,SlbAI  ,Slbor 

7:  sr  end  t  ,A4 

sreatj  ,-,b4,VI*l 
V;  trend  3,b4 

I.  :  I'M  y  ,  *»{,  i ,  “MAt  1  9 /V  f  HFFH  I  Mi  N  ■  *  ,  /  ,  47»  ,  “ANbAL  Rl  S:  nVCH  ", 
i:  »  rtt  1  ,  "i  ntbBAlijli  t  *  ,4Ai ,  *  wlMfi'-MliEKli.  PMf.'U.S  HfHM.h*,wr 
fnt  l  ,  42»  ,  “MAB  (Nt.  nTnOSPHrRlL  RkSfABCri  !*  i  AT  I  ON*  ,  wr  t  P*  .  » 
A:  fnt  t,44«,*r>HN  Nll'-I>l.  AS  1..1ANL,  bwt  i  ►  <-»N  l  A*  ,  /  i  wM  Pi.j 
h  :  t  nt  1,441  ,  "BIJN  •  TvuSi.iiSis  111  79l.‘,lC Tinas •  ,?/  ;w.-  t  P«  ,l 
fnt  i  ,4  >i  ,  "i-'nlf  \  •  •  .>L  *  ,  1 H  «  ,  "imtf  \  (  IM*  *  ,  .'2  »  ,  ’  PARHMi  Tl  tf 
(nt  1  ,f.»  ,  “PAKMMi  It  fc  *,Si  ,  "No  in  '  ,b-  ,  "VnVAMr  1  ER  *  ,V»  ,  "Or  "  , 
/■.  fnt  >  ,  "HAftrtTtt  if  4"  ,  V.  ,  -l,r  *  ,  1 1  1  ,  "I'AltMMt  It  K  “  ,  /»  "Slit  "  jwrt 
u  fnt  i  ,0»  ,  "SVnlM.  "I»  mIA  kliMi"  ,4. ,  “Mm.  vAi.Ui  *  ,  3>  ,  ?  .  wr 

r  .  »'m  (  i  ,  *n  (N .  </A<  til  *  ,  in  ,  *Mh  a  .  Vm  In-  *  ,  .3*  ,  ''nm  .  '/HI  (it  '  <  ,  t  i' 

f*  s  f«t  l  ,  "hi. AN  bAl.U.  "  ,S>  ,  "bCblHl  itlN"  ;w,  t  *•  t  .  i 

1.  fnt  i,S  «,113*  ",/jv.rt  t1  ♦  ,  1 

'nt  1  ,9v,r7,ftl. G,e. 7.3,4*, rir,e»3  3.4*  l?,2elr,..% 

-i .  f.it  2  ,V,  ,i  7,  t  rt.  J  ,4,  ,,  /,6i,i71fi,r7,ti«1rf1ll*1r/,(H,i  ? 

S:  for  1st  to  PM. 

S:  if  I  (*r  l  Mull  «-r  I«iAO,wt|i  P.ip 
h :  if  Mil  i  i**";gl»  *n 
> :  '  " >F4;A*I  I  I  M  «l  l ,71 

ti  .  V*l  1  ,  1  ,  ».*l  )(,*  ,bs(  I  ,  l  J,241  >M* 

V  tf  I**  (  |  ,  t  ,1  l-"G*  ,  ”n,i  I/A  I  A*  il.4  ,  wr  t  Pt  ,?,f  S.VI  1  ,  l  I  .  1.4  ,G4  ,f. 

.1  ;  wr  t  P  i  .  i  ,i  »,VI  1  ,  l  l  ,Vi  »  ,21  ,G*.  Vli  ,31  .tlf.bi  l  .4  l  ,'.•(  i  ,  .  i 


"f  N7(i*  :  r  esnve  “SAW.  I  ”  ;dsp  "SANHT  Bt  -Snbt  l»"  j«nit 
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0- 


'STVvtR: 

“fcfiter  Nr>in«wi  iiynbni  unci  s^ar  i>ib  l«  list"; 

"Sort*  ill  tllpbabe  I  util  ai  fltr  and  %tor«s  on  disc"; 
"a*.  jil'ar  nntl  '.il'/Of 

'fil*  liiiPar*  nt.st  nit  ofw n  lli  nrdH  *stt«i  iSlVurt  i 
"Nui-.i  i.  "ur  m)  »  (uf  tor  i  nii  l  ••  i cmj  vcclrti  is  to 
din  Avi  ?fc(. ,  it )  ,f>tl  i  o  l  ,  vti  ;»M.  ,**  > 

Vn  iNI*  K "  :  lo).’ 


*'«■■■  fill's  fili’or  jlilVor 

•.*'/.  prt  “  ;pr  t  “i  -Lbi  ItR  “  ;pr  t  “I'-avI/*  jpr  i 

>  .r ;  jrr- 1  ■■  i  i  i»b  ’  ;h,»i  4 

>»■ ,  nrct  *i.onnrf*«rt» .  ,a 

53.  it  “vnter" 

.  if  H-.'jc  ll  r«nn';qai»  “f»gcj" 

3*..  ii  A-  i ,  0  *»».  "edit" 

>f. :  i,"  n-4;c  1  I  *  rvul';q*Ci  'pn‘ 

111.  c 1 1  ii  "nnih  " 

39 . 

for  I -1  lu  1 

4.- .  t  or  i  - 1  »u 

4  i :  <}«.o  "vn  I  '' 

•ft:  ii  hm  l  »»""}<)  to  "soft' 

40 .  nf » i  r 


iii-  pr  i  nted  " 


'.f-F  on-j|»r  t 


"4-PRlM  - 


-J.  *  or  [-1  to  2Gfr;U  AvI  l  l#"";ne>1  I 
•»  / .  at** op 
’•i.  ;  ysn  "vnt" 

'.it.  ii  (t  V I  l  I  *  ”  "  ;  1  *  1  >  (  ;y  i »:  '*a  loop* 


'»  , .  asp  "ROUTING  LISi" 

*  11J  t 

.  iur  i  -  *  t-*i  tiliu 
'■it  ■■  it  mti  » <  i  i  -"“jy  to  ►  .% 

it  n*l  l  i /m*1  !♦  *.  I  ;gsb  "swap'' 

;  ri«>  *  t  l 

</4  .  it  t  <  yj ;  i;  I  o  “sor  t  " 

.isp  "itNiM  sfjRTLl/'  *;uait  luuli 
;•.%  vnt  "I’kiNf  I  I :> f  >  ' , fc »  , c.up l  f*V  /  1 B* 
«*».  n  uvi  t  l*"f";q4b  "prt" 
t-  ■ .  vnt  •f.lu.l  ,lt* jr.apflit) )Pv 

u-f.  ii  b» i t  ,  t  " t * >qsb  "store" 
ret 


77: 
7  i.. 
/V . 


"•wop  ‘ . 

HU  X  I  I  H  1  >A%[  I  ]  jM»h*1  Ini 

V*l  i  »  T  ]  It  1 1 

sfq  1  ;rv  t 

"pr  t "  : 

•  or  l--i  to  SOU 
i  f  AM  i  l-'“, qto  i? 
pr  i  A*l  l  lb  '  ~*VM  i  l 
nv  »  t  l 
spi  * 


"st  0 tv”: 

r  r  i"in  1,1,  Trend  <2  ,  1 

•  pr  f  l  ,nv  ;spr  t  2,V* 

rtsp  "WHltt  ..If'HLl)  1  “  ;wai  1  1 1*  0  U 

rt  1 


I 


«/ 


Vo 

7i 

9,f 

V4 


'vcl  i  t  “ 

qsu  "rgitcl  ’ 

■  e  loop'  .  “  ’•» 

vnt  "I’ABArbflR  St  mull  U.OHl  to  •>  t  or  *  i  :  "  ,  PV  ;cap  <  f*  »  >1** 
,i  h  o  -  "  "  ;  *j  t  o  "  i  o  r  ♦  “ 
tar  I  t  to  .’Ob 
if  A  » i  l  |  «M  ;  tj  t  o  *j 

t>vvp,tl4p  ■".til h.ic  Niii  FQOHli1  ’}Wiiit  2fcliG;«|to  "elrop" 

prt  h*i  114  I  I 

d*p  “tnlrK  t-.p'i'v*  l|J  Or  t  E  Tt  “ionit  i**Gt 
ijsb  “vnt  1 

i (  Avi I  i- *  *;qvb  "d* i * 

c)i  o  I  onp  * 


X oJ  "dv  i  " 

10*  A»l  It|l>H».  11,^1  lit  I  Willi 

t.i^.  i.  *2 


lOB  'vnt' 

lot  vnt  ■’!'  HKmIIi'  r  t  fi  «.Tn»:.1.  :  -  ,  A*  I  l  I  -|  ap  t  A  V  I  l  J  »  )AVl  I  I 

Ml.  <>*•(»  m  *  I  1  *  4  c  V»ir  >  ' 

tit  vnt  "" ,V*I  l  I  ,f apiVftl  l I t  IV* i  l  t 

Ml  ■  t  *  i  (  V  ,  it  i.  p  A  v  Ills"  *  -W«  i  (  is  '  (f.Onf  It  OvM.vnt  “  "  ,  l*»  ;  r  ap  1 1  »  )  )  P* 

k  I  i  it  h  *  •  “  t  '  ,  ij  ’  "  -* 


II7.  rrvncl  |.»;rr*<irt  i  .Ufirt  i.nvjsrean  r.VV 
t  >  b  irl 

l.'l);  ‘vn«l  *  <ti|i  “U-lNr  1  '  ,  vnrt 

I  .  (mil*  iivivi  ,ft*p  “M'.'AP  III  '.iM'i  !»•  "  ;#nii 

•  V«» 


i  t  :  ‘  Tl'|. ill  “  ; 

:  1 1. 1*.  pr  dijMin  rvart'-.  i  i  lie  T'it>  I  v  Iron  t  c  i»  i  T  1 1/1  1  )  n..,j  plots  t  i  Jv 

•  ’t.  "wr'.  u*t  jut  t ‘in  ti'ty  .  Valovs  iiini  ,•  \i  evil  i  i.t  ■  1 1  o>  >  orit  plot  toil" 
«••*  ••  "lor  III ■  /.??  .ft  n  Dl  1  r  **  “  : 

■  •:  "0  cliiituins  ttiv  f  nmi  prmiuut  vai.ivs" 

•  :  *’t  c.  ufi  ta  i  cis  vti  t  vr  tn  nonttn  111.,  day  c  l i  ■  ,  jo  l  mn  c'ay  \  l  1 1  ,  I  *i  i  <  ■ 

.  ' ;  "  t  r  lip  orar  y  v  t  ur'icjv  t  'ir  Ul  )'  iuM  ,  I.  i  /  anti  u  M  .•  i  ■  1  7  I  ( I  «  1  i  "  . 

*-;i  averacjiny  per  tod  ■  V  1  .  lit  o  v  ;>  t  r  I  \  (■  i  ;  i  -m>  urnn  d  |‘; 

.  /* :  "  iiiicp  ranqv  1  1 1*  I ,  .  i  1  3  )  -  sanp  1  i  nq  rat>-  .or  Kit  .<  1 1  vrct*  or  q  " 

"k  contains  the  aver aqe a  diqttn)  data" 

.'i  “*1  (  ontQinv  the  «  oii-ivr  ’e«1  anniurj  ilnta1' 

Ii:  ’’ Initial  izinq  tin  in  fol’aws': 

.t.»:  aln  ul  u  : di| )  ,t. >  J 3  I  , k  I  l u  ,!•  J  , i/(  u  ; )  v  I , Uf  1 4  i  , •*  i  2d  ] 

it  :  Oik  f  * f  2 1,  i  ,I*i t  Sb  I  ,  > * l  1  b  1  ,HI  l  1  ti  i  l  1 2 ,3  I  ,  1  ♦  I  4‘?M  ,c.t  i  3l.  J 

3r'  "PR  IN  If  R"  :  V0)J 

3t<  i  Cfy  1 

•47:  tiles  I/Hlt  ,  Tll/i  l  ,(.o'  t'AI'  .ni  IUhI  ,  -.read  t  ,  c.v  ,  1. 1  *  I  ;  sr  •  nil  ^  ,  1  * 

•  ill.  vnt  "IMIK  JUL  IhU  oh  I  IhJiI..  Im.iIm.  ’,r- 

3V;  ern  “F  NTi  K  F  IB‘:1  .til.  IAN  [ih  i  i  l.  I'l  III  *  ,  p  c  .  . 

4«i:  VhT  "tlllu  IHal  Jill  IMN  Oril  111  r*l  III  " ,  I*  l  ■  I 

4):  rnt  "I  M'i:  Klfl.:  N  I  DhIL  '  •  ,1  4  ,c  .1|JU,V/ V  l  HKl  I.  I  ni  NI  "  M  v 

ti‘;  vnt  "llrt.-.  SFIWFEn  cm  I  h  I1 01  Iti  ti  t  lilit/K’*  *  "  ,  I' t  I  4  I 

•Ml  if  HI  14lvl  il'lHUcl  If'  1  »^1  ,lt,t.  )l'tl4l  ,yt« 

4t  :  i*l  14  )*>  do  iflltl  jfiUlHI  V.c  I 

4*..:  vnt  "TIC.  nnkK  IMl.KVnl.  U/Ai{.i  u  q.isi.  ".Mill 
to:  ent  "LhSii  INl.RlrktNI  (i.'hFEw  i*  n»is> 

•*'<:  vnt  -CNTtK  t  Ak l S  linllf.  cnlnlriJn).  .".Hi.il 

4.i ;  vnt  "tNHH  1  mX  I S  t.  Ini  I  iriHii  r.c.rt  i  , 

4V  .  Vnt  "III  MARK  INILKVhI.  It  a .  i  s  i  .  .  -,li'.i 

so.  vnt  "i  Mbt.i  iMRtnt.NiS  1 1  a«isi  .  ,  ",r  ir»j 

c.t  :  vnt  “ltt'F  0”  PI.  Ill  fiinv  or  pc  in  t  >",!*» 
lift  V  *  “(i o  i n  t  “  J  vfq  i 

St; 

V> :  til  '  1  T  I  ' 

»»»  q t  o  -I  Nir 

S/ :  '  f  n  to  "  :  rvsnvv  "  1  PL  i'll  ”  ;  dsp  *[flt*i  r  v  vav  v»t  ‘  .  s  t  p 
*»Fli  •  hid  of  no  i  n  Hroijian 

SV  ; 
oil  : 

f>  :  - -  -•  -  LhH.:i  AlI5  AM/  PL  1)1 

<>•':  "  1 1  I  "  :  flsp  "1/RhWim,  Ax  IS1' 


t»r.:  cP  I  2  I  l‘i  1  I //lilt  Irl  ;f  I  n  2(.*riillM,,,l,f'U1lMI.«rl.il|lci 
an;  if  Hi  t  Mo  and  F'»4»/0,qt«i  ♦  3 

<•'  ■  fabvlPI  4  I » -absiPl  .tl  *  »/ >«,(■  ;ri.  ;»'l  aJ  ,?l.*r  f.  tr  i  9  i  ,  h  (  4  ;  . .  i.»r  li  IP  I  u  l 
nB;  qt0 

6’!  :  tatistPl  3  1  /  tabstPl  4  1  i  >/l(ili  lr  i  i>'i  5  I  -2L«r  k  )t  I  V  |  ,1- 1  »  •  ;■ i  *r  (1  IP  I  1 1  i 
7  *1 :  vr  1  p  1  7  l  I  ft  l  ,P  I  9  l  ,F*  k  l  0  ] 

V  »  r  j  i  'rim 

ft’  ■  dsp  "l  All  l  1NU" 

>3  Pi  1  IMPlb!  PI  1  I  >/;•  >r i 
74:  Jtr  rO.I’l  Ml  ,ivir  1  . 2  .  X  .  S ,  »  ,  u 
7-‘  1  rn  1 1*  * /;■  ir  l  ;c  p  k  1  •*  1  .  k  ;  ih  l  it 

/»•:  I  ir  t  U  ,!’l  1  '  l  ;  •  p  l  t  1  •“  '1,  .‘ 

77  Ipl  "NAVAi.  RFMAPf.;  t  AIMWaIO.m  -  f.  1  1  ,  1 

’/ft.  1  b  1  '  h1  niisPi.' H  l .  :  .11.111.!,  Mchm  ,1 1>  1 1  -j.:  '..1 

7V;  Ip)  -HHPlr.1.  Atn-J.tPHi  kIC  Hn.|  hMci  SI  Al  I  us "  ,  1  p  i  1  1 

Mil.  kill  “oMN  Nlt.l.lAli  IMAMU,  1  Al  iMiUMIA" 

M  ill  if.  X 

ft:- :  CM  -IN.  I 

B.t  .  n*p  *1  HhKi.r  PI.  N  ),  lttc_N  ClIAl  (Kill:  *i!>1|i 
lt*»  on  v art  4  ,  *f. uD  ' 

I.  ,  : 

Ho:  "plot*:  lisp  ’PlOl  l  Itil." 

i»7  .  1  mi  .  .1 ,  t  .  \  ,  1 , 0 

»'<  for  1  >P  (  l  I  to  PI  2  I 

•  if.  tor  k  =  a  to  ;*3iM  by  P  t  1  I 

Vi  .  tor  J  *  L  to  '.9  by  M  iM 
7t  .  asp  “i'l  ill  1  INC- 

nvq  ;  •  T  I  All  f1  1 1  *  C  ,t  *  )  1  )MI  ,  u  c.  S  )  •  .  31.4*.  >  r  k 

V.f .  if  >  .1*  '»/7,bVvp  ;«ivp  "i-'riil'  1.1.1  X”'T  rtkii.li  Ivhi  1  “,wnM  '..iii.gH  •  ’ 

it  r  t  *  P  I  4  l  ,  g  1  0  *n 
VS  if  rlcHI  Jljijhi  •  S 
Sr.  I  *fc  /  .'4k.(.  t  /  /  1 44k.  Irl 
ti  if  r  .3  rP  I  .*  1  ,qto  "INI/' 

V«:  if  fkql.itr  r  .1 ,  r  1  ,  c  p  1 1  .3,  1,|M  “  a  ■  ,  .M  o  ♦; 

r'  til  t  r  k,rk 

»<•  nr >  1  1 

101  nr m  x 

» *  nrtl  l 

H'  gin  *tNl>* 

*  1  4  Mi"  list.  ”1  Ml>  *  ,  pr  ••  .  Vbil 

I  0r. 

Mr  -l  h.  »  ' 

1  ,IH  F’  M  «  «  «  H  f  tt  I  I’ll  I  •<:,IMI 

1  *■  -*  rt  vq  ,i*t7  \  ? ,  1  .  1  ,  !• ;  1 1  r  r  1.  .  1  .  f  1 

iiJ  rpi  1  n.  I  h  l  1  I'M  IAN  t,At  ' 

I  l  *  dv  q  .  1  *  c  /  v  ,  1  t  .  t  , .  i» .  1 1  r  t  it  1  .  P  t  .1 1 

»  » •  «  si  l  P  1  1  I  •  r  I  i .  I  to  r  I  2  I  by  Pit  1 

1 »  >  im  1. ,  s  t  r  1 1  •  if  * 

114  Mr  1  .1*1  .1  1  ,<  p  I  t  t  ,  1  11,1  t  * 

II  •  nnl  l 

lib  rr 1 

l  1 
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'•Lt*. 

“Inis  sun  routine  lab«U  iht  t  nus": 

t .2,1  S, i .Ojltr  Pit  i.PltJl 
rpit  f. ,  2;lul  “  lH-tT- 
.si/  t  .  ,1  9  i  xtr  I’  ( 1 1 ,  P 1 1  u  1 

(pit  ••/,  4;  10 1  *>K..fE»S)" 

1 1)  1 1  -a,  t  i  Ibl  -iHSl  >* 

t’f  3  I  *P  i  n  I  j  r  d 

tor  UrJ  to  P I  s  |  by  P16I 

(id  ;  s  tr  ( 1 »  )f  * ;  len  ( f  ♦  >  >r  0 

1  tr  I'Ul.l  ;Cp»t  -trU*.*’»  ,  -.3}  Ji»l  f* 

next  I 

rt  i 


" T  ThS.  fc  "  :pl  -r5*T  )p\  >f  xd  ?. 

"pi  is  m«  julnn  oat/*; 

“I  1  li.  *  :  lbl.pl  1  )  M  1  p 0  ;p€+4.)p& 

if  pJvi  or  pri >4y6jg to  *t«rp  ’ 

it*  i  Illpt;  ,pc*i  1  » ip  a )  itf<rtip8,pBtllijp'' 

it  tp.W4‘)i)*tnr  i  <p  >1  1  >/t6»  Ip. 4)  /  <p?-*2430*  )  >p/>iP^  ;pfl  4»pQ;9to  -2 

if  pS'-*C»  ;ptj*4)p8;q  tu  -3 

if  (pS«r4ub4  irtt  \ ip6*i  )/l6>  )pSXp7;pQ*4JpBipO*4)pO  jgt  o  -4 
» t  i  1  l>ip  J*?,p3»\i)  >/ld>p4)  ilf  <  l  H  p8*2,  pu  *Ji)/10>p6 
•  m  i  o  •  ip/  i  .) p 7  ,  'hid'  ( p  3  )  )p3 ,  'old'  <pS)  Jp5 
it  pAip’ijcto  "ttrr" 

ret  ph  *p6-p4  >*i  cos<  tp7-p3)*18(*/lpS-p3>  >♦!  >/2 
“iot  <1  “  ;  r  e  t  i  n  t  i  p  1  /  I  J  J  >  tfrc  t  pl/lilfl  >  /  .  6 
“terr *'  ret  -?•?? 

“ox  is* . 

•|tns  routine  draws  Axis*: 

pH  Pi2  I  ,;M3i ,  -2;plt  PHI, Pill  ;t  *  PU),P141,-1 

turi-Pill  to  PlZl'oy  f*tlll 

it  I  -r  i  i  i ;  ij  t  a  i? 

Ii<  i  ,i' i  i  J ,  f.plt  .  ;i,.3;A6i  "l" 

usu  i  .2,  t  .  S,1  ,276 

i  or  Ispni  to  P  1 4  J  by  PIS! 

if  lJP<3l,gta  ♦  .*» 

1  tr  K  l  I  l ,  l  ;Cp  1 1  ..J,-.3;lbl  “X" 

next  x 
re  t 


•  TAP.  t  14-ts  m.  I  “ 

re  t  ■*'.  toblr  o'  /  i;»*  o»rt  nimtri‘41 
».:r  ,  It  find  MhCiIN  tables'. 

•m|.  .  I  t;.l  ntiil  RmOiJN  «»it  be  on  open 

<>ia  Ml  /■  ,  •  1  ,A1  i  6  I  ,l*li  .(U  ,F»I  1  i 

»  i  .<■  i/innii  j  * ,  .pi  l;pr»  - 1 -fRI  *1  £• 

;lf  t  “H-i.'tNf  4 

.  r»>»  *  ,  t  -l  .IN/ImAO  '  ,f 


4  ,,  r,  -Bore* 


•/•Hue  " : 

to  t..  rcras  of.  data  disc 


■•,)•/•»  *?*i  liit  ";pr  t  ”3»->1CWt* 


...r  l-t  ».■  7  ,1.  >A» 


i  I  )  At  I  , I  ,ne  »  t  I 


»■  n  1  “Owl..  \f< 

i.il  t  ,-.»r  -  hi  >!**,♦  id  »,!«***  "NstrlHiUtf 
•  •  O  '*'i  ot4  “  •  fit.  V  or  o  »  “ 

»nt  *  ”  I  *  ,  ■  ap  '  t  s  •  U  *  ,  i  *  f  *  -  "h“  ;i|  t  o  "  l  et>|»  l  “ 
..inn  ,  I  i .  k*hI  l  ..  1 ,1  >\ >1 


f  r  t  ‘  nn/uo  'Am* 


t  mi  I  ,  1  I  *  i  ,re  ' 

•  ,.1  ti  ,ii.  .  Al  l,M'  iP*  .P*l  |  I  I 
...»  Jilt'* 

p  r  1  f •  I 

,  *1  l  i  ,"l.  *lo»p.‘* 

■P1  ■’ 


■  f.p  ,,fA.r*T  DA  I  A 
'.|tr  t  1  ,  M  i  0  I 

bi-op  , n«(i  a»4  *  5111/1  6‘*iunit  .-U.0 


'«ie«*  * 

asp  *  i.'Ottr  •  ‘ 

end 

“TN/.O-  :  resnuo  *;tl*p  “IAP.E  Pf  !i*iV.  6 »  ’  , end 

1/  >4 


OK',; 

2.?  t  "This  prngrart  reads  disc  and  prints  all  run  numbers  sequentially  in 
.'.i:  ‘tolunns.  lacti  t.ulnn  is  l^»  char,  wide  and  nimbtrs": 

24:  'or*  progressive  free*  left  to  right*: 

c'"»;  "Print  out  no  t  onnt  jtol  i  y  centers  on  page  width": 

Pi, ; 

27:  din  I*  t  D  :  St.  1  ,f  I  1 3  J  ,►  1 1 0 ,2 1  ,UI  0  : 1 V 1  .HUGO)  50 1 

.-»•}:  din  A>1  JU  l,D*l?3l,E  ‘171 
2?:  “PR  INTER  :  706  1 J 
J.t.  files  rtf.  TO  AT 

.W  . 

SS..  ent  “INtCk  f  xPf  Rlhl  NT  DATf  :  “  ,h»  ;cap  iA*  >6*  fltPERIMi  NT  *)A* 

31.  ent  "i* Apt «  wiuTH  ii.rtll.nbS)  7'»t 
34:  int if/lS* )A) jht iC/2>  211C 
J*i :  gsh  "lit  ADING" 

3«, :  on  end  l,“f.N6* 

J/:  fht  ),i 

311:  rreaa  i.l 
3V:  *r«n<l": 

4(.  .  for  1*1  to  A 

At:  sread  l  M*)  *i 

4.  :  xri'ld  1  ,Pt  *  1  ,Ft 

4.1:  sread  l 

44  :  «rend  I , M  *  1 

4r»  wrt  J  ♦  .  t  ,  01 20  I 

4<- .  next  f 

47 :  wrt  j 

4«  .  q  t  o  "r  ean  * 

4  v ;  "iNO’.dsp  *ENX'“;vrt  Jjwth  J,J.;end 

su  . 

0»  :  M.  AMNr.'l 

'>2 :  i  »t8  leniA*)/2)l<iQsb  *tab“ 

S3  .  nr  t  .1  ,  M* 

r, 4  :  r<r.m,rli  tnb'.wrt  J  ,  “NAVAl  PI  SEARCH  I  AOOBAT  OR  >  * 

CM  'tah'iNP-t  J  ,  “A  I  rtt*:>PJ*t  R  J  C  PM  fit  JOS  bRANCH" 

:  («f.  il;fli  'tab'  ;  wr  ♦  i,“rtA»lNr  AlrtO.4PH.Rll  RTSEARl-H  STAltON* 

',7:  i  *  2  1  h ;  <  ii  tab'.wrt  I  ,  *;>AN  N 1 C  Ml  AS  IhLAhd,  CAIITORNIA' 

Si;,  f  Al  2*4/  ;  wr  |  S*  2 

5  /,  ret 

hi.  .  ’  lab  “  : 

ai .  for  *' »  to  b 

t-.  .  f  A I  l,i,';urt  J  *  -  > 
hi:  n#  1 1  * 

<.4  ret 
6S  s 

hfci  *fNZO*  resnve  ■RUN»*,dsp  “RUN*  RE  -  SAVE  t> '  "  ;  *nif 
•  l  (»r.4A 
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•SPCfiNC*; 


‘This  program  laky*  raw  data  fro*  disc  m  drive  tit  and  si«ri>%"  : 
"raw  and  r«  conpuTtfl  values  on  initinliiea  disc,  in  drive  it'": 
'Changes  to  FCAL  valutas  Hay  be  added  m  soblFCAt. 


'  A  contains  the  average*  at  me  duta  me  Monitor  Labs*: 

"D  contains  the  filial  printout  values": 

'E  contains  entered  ngnthUll),  day  1 1  Julian  day  <  I  3  i  ,  I  4  •  »  *  ; 

"  temporary  storage  t‘or  ill  1 1  1 1  t  i  1 ,  1  6  I  >  ana  (i(  r  <  t  /  < ,  Id  1 1  " 

“  averaging  periad[9j,  Divesur(lQl)  Parity  err or  1  1 1  I  “  . 

“  teitp  range F 12),  t  1 13  lusnnp  1  mg  rate  nr  Knu  1 !  ennur g  " 

'G  contains  the  no.  of  day«  in  men  nanth;  tenp  iinyi  lir . 

"Go  contains  the  na«es  of  each  .tontfi". 

"C  contains  tne  line  nunber  tor  chaining  subpr  oijrint" : 

"U  contains  the  ronverted  analog  dam  : 

‘X  contains  the  averaged  digital  floto'. 

"Initializing  data  follows": 
dm  AlQ:l9,31,E[l31tG(l31,G4ll2,31 
4j;  dm  ut  a :  iy i , r»i 4-?6 1  ,i>i  a :3a  i  ,k  1 10,2)  ,pi  i  ju i  ,f<i  us  i  ,uisu  i 
41:  din  f  *  t  7  1  ,  D*  (  20  ) ,  Y  >  I  4  J  ,  w * t  2 , 36  I  ,  R*  t  36  1  ,  iJ k  I  2 , 36  I 
4 2;  dS)0 
43;  ■“  IDs 
44: 

4*,: 

46:  drive  (jt  iIm  DATE  ,  T IDET  ,hE  FDhI  ,N3C(. ,  PE  h»- ;  :>rean  1  ,Gt  ,GI  41  ;sieac1  2,  Ft 
4 7t  sread  4,«*,sreQd  ‘S.RO.U# 

4B:  ostjn  ‘hi  THAT ",4,1,1 
49:  an  end  3, ‘END* 

80  :  on  end  9,  "next" 

Sl;  "MAIN" ; srrad  3,DI •!  ,El* 1 ,Xl*l ,U14J 

52:  sread  3,f(«l,ft 

S3 ;  sread  3,81*1, Ft 

S4:  for  JM  m  l C8 ; P 1 1 l Or I; next  1 

S‘i;  ell  'UGUND  FJFF  ’ 

Sto: 

*>/;  fxd  6  ;pr  t  DI201 

8U :  blOJlAtO ,3l ;D( 1JJ )Ai 13,3);D( 141 >Af 14,31 ,Dt 171 >A( 1/ ,31 
j9 1  tor  to  i9;Ulttl  inett  ft 

60;  chain  *CkNCM0“,B,41 

61  ;  gsb  "FCAL  * 

62  dsp  "CfcNCi;t"iCll  '  CPhOHO  '  ;  c  1  l  'rttTPt' 

63;  qto  “rlAIN* 

64.  "END";  dtp  *rwf*r  Hr.  X  F  DATA  &/£.M“;*tp 
6S:  asqn  *h£TDAT*,3,0 
66:  on  end  3,"r.ND“ 
to/i  gto  "riAlM " 

6b  ; 

6V:  "FCAL": 

70:  "fcnter  changes  to  FlAl  values  below". 

71: 

72  : 

73: 


74:  ret 

VS: 

76:  - -  -  End  of  hdin  progra"  --  - 

/ 7 .  * .  .  tlirtPUTt  AND  PRINT  Uil  n.  F  t'Al  A 

7«:  ‘HET20  *  :  Chain  "CRNCM.; "  ,Q,  59 
79:  d*p  "LRNCH2" ; e 1 1  ’CRNCH2' 

80:  F  or  1-1  to  108;rnPt  H  ;ne»t  1 


81:  r ham  "’uKhcHi * , 0 , 62 
B2:  dsp  "LRNCI!J*>cl  1  *  CPNCH3 ' 

03:  for  i*i  to  1  DO ;  r  l  >81 1  i  ;»t«  x  f  j 

84:  rnam  "F,CRNCM“  ,  U ,  61. 

bS:  dsp  "SCRNCH'>cU  'MUNCH' 

66:  "spr  t  “  :  spr  t  9  ,Dt«l ,1 1  *  I  ,X  I  »  J  ,Ul  *  1  ,P  I  *  1  ,F  * ,  8  t  *  I  ,F  * ,  !.l  * ) 

&/:  ret 
86; 

•IV  :  "HOUND  Ort":f*d  0  ;  s  rr  <  D  l  26  1  >  •&•  ,  va  1  <  D  0  f  1  6 , 11 1  >  V  6 

9 J  :  "30">D*ttO,tl1 

91  :  if  r0<30  j  “DO*  JDK  10,111 

92:  val<DM?,3l>»le8<  vni  (DH4,S  J  >*l«6»val  (0116,7 1  >»»e4*  wall  DUG  ,9  i  >*le2)r  v 

93:  rO  +  val  fdol  t0,ll  1  MDC20  I  ;ret 

94: 

VS:  “next":  dsp  ‘INSERT  Nc'JT  DE  0 1  I NA  F  1  ON  D 1  Dr  “  ;  s  »  p 
96:  asgn  “NETDAT " , V , l 
97:  on  end  V,“n*xt" 

90:  gto  "spr  t " 

99: 

100;  "FM/U  "  :  reoave  "SfC&fit  "  ;<»sp  “Sf'CRNC  RE 5AVe D" ;ena 
101  : 

102: 

103: 

104; 

105: 

*996? 


23 

24 

28 

26 

27 

c8 

2d 

31 

32 

33 

34 

35 

36 

37 
311  i 
3y  ; 
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